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products or to discontinue any semiconductor product or service without notice, 
and advises its customers to obtain the latest version of relevant information to 
verify, before placing orders, that the information being relied on is current. 

TI warrants performance of its semiconductor products and related software to 
current specifications in accordance with TI's standard warranty. Testing and 
other quality control techniques are utilized to the extent TI deems necessary to 
support this warranty. Specific testing of all parameters of each device is not 
necessarily performed, except those mandated by government requirements. 

Please be aware that TI products are not intended for use in life-support 
appliances, devices, or systems. Use of TI product in such applications requires 
the written approval of the appropriate TI officer. Certain applications using 
semiconductor devices may involve potential risks of personal injury, property 
damage, or loss of life. In order to minimize these risks, adequate design and 
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to be fully at the risk of the customer using TI devices or systems. 
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software performance, or infringement of patents or services described herein. 
Nor does TI warrant or represent that any license, either express or implied, is 
granted under any patent right, copyright, mask work right, or other intellectual 
property right of TI covering or relating to any combination, machine, or process 
in which such semiconductor products or services might be or are used. 

Copyright © 1993, Texas Instruments Incorporated 

Printed in the U.S.A. 
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INTRODUCTION 

As the operating frequencies of microprocessors increase, the period of time allotted for memory 
access, arithmetic computation, or similar operations decreases. With this in mind, a new series 
of advanced bus-interface products, developed with the Texas Instruments submicron Advanced 
BiCMOS (ABT) process technology, assumes a prominent role as the key high-performance logic 
needed in today's workstation, personal and portable computer, and telecom systems. The goal 
of this family of products is to provide to system designers a bus-interface solution combining 
high-drive capability, lower power consumption, signal integrity, and propagation delays fast 
enough to appear transparent with respect to overall system performance. Fine-pitch package 
options simplify layout, reduce required board space, and decrease overall system costs. Novel 
circuit design techniques add value over competitive solutions. 

Texas Instruments presents the 1993 AST Advanced SiCMOS Technology Data Book. Included 
in this updated edition is the broadest line of advanced bus products in the industry. As new bus 
architectures and logic standards are being developed, Texas Instruments continues to lead the 
industry in producing advanced logic to support these emerging technologies. Products such as 
enhanced transceiver logic (ETL), Gunning transceiver logic (GTL), low-voltage JTAG, and LVT 
memory drivers have been added to illustrate this technology leadership. Data sheets have also 
been added to other sections to reflect new products under development. All of the devices 
contained in this data book incorporate the Texas Instruments high-performance EPIC-I1BTM 
submicron BiCMOS process. 

The products described in this data book have been designed specifically to help system 
engineers meet the varied and stringent requirements of their end equipments. Products range 
from the simple and popular octal buffer/transceiver to the extremely complex 36-bit universal 
bus transceiver (UBPM). For midscale integration, a whole series of 16-bit Widebus™ products 
exist. Because board costs also affect system costs, it is desirable for chips to be housed in a 
variety of packaging options to save space. Each of the products in the data book are offered in 
a number of different surface-mount and fine-pitch package options such as the shrink 
small-outline package (SSOP) and the thin shrink small-outline package (TSSOP). Circuit design 
techniques built into the silicon such as mixed mode, power on demand, and bus hold offer 
enhanced parametrics and save having to discretely implement these enhancements. 

Most of the products in the data book are available in production quantities. Please contact your 
local authorized distributor or Texas Instruments representative for details on any of these 
devices. Some of the devices in this data book are not yet available in production quantities; 
information on these devices is included as Product Previews. Texas Instruments is also 
evaluating many other devices for market introduction. Some of these are listed along with a 
description of their function in tables at the front of each section. Please contact the Advanced 
System Logic hotline at (214) 997-5202 to learn more about plans for these devices. 

Finally, in addition to specific information on the products, the data book contains other useful 
sections including mechanical data, application notes, and characterization information. 

We hope you agree that Texas Instruments has the most complete line of high-performance 
bus-interface logic in the industry. We hope that these products will meet your system and design 
needs. 

EPIC-liB, UBT, and Widebus are trademarks of Texas Instruments Incorporated. 
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PRODUCT STAGE STATEMENTS 

PRODUCTION DATA information is current as of publication date. Products conform to 
specifications perthe terms ofTexas Instruments standard warranty. Production processing 
does not necessarily include testing of all parameters. 

PRODUCT PREVIEW information concerns products in the formative or design phase of 
development. Characteristic data and other specifications are design goals. Texas 
Instruments reserves the right to change or discontinue these products without notice. 

ADVANCE INFORMATION concerns new products in the sampling or preproduction phase 
of development. Characteristic data and other specifications are subject to change without 
notice. 

The next statements must be used in combination: 

UNLESS OTHERWISE NOTED this document contains PRODUCTION DATA information 
current as of publication date. Products conform to specifications per the terms of Texas 
Instruments standard warranty. Production processing does not necessarily include testing 
of all parameters. 

If any of the pages contain PRODUCT PREVIEW information, this statement must appear at the 
lower left on those pages: 

PRODUCT PREVIEW information concerns products in the formative or design phase of 
development. Characteristic data and other specifications are design goals. Texas 
Instruments reserves the right to change or discontinue these products without notice. 

If any of the pages contain ADVANCE INFORMATION, this statement must appear at the lower 
left on those pages: 

ADVANCE INFORMATION concerns new products in the sampling or preproduction phase 
of development. Characteristic data and other specifications are subject to change without 
notice. . 
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GLOSSARY 
SYMBOLS, TERMS, AND DEFINITIONS 

INTRODUCTION 

These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC 
Council ofthe Electronic Industries Association (EIA) for use in the USA and by the International Electrotechnical 
Commission (IEC) for international use. . 

OPERATING CONDITIONS AND CHARACTERISTICS (IN SEQUENCE BY LETTER SYMBOLS) 

CI Input capacitance 
The internal capacitance at an input of the device 

Co Output capacitance 
The internal capacitance at an output of the device 

Cpd .Power dissipation capacitance 
Used to determine the no-load dynamic power dissipation per logic function (see individual circuit pages): 
Po = Cpd Vee2 f + Icc Vee· 

fmax Maximum clock frequency 
The highest rate at which the clock input of a bistable circuit can be driven through its required sequence 
while maintaining stable transitions of logic level at the output with input conditions established that 
should cause changes of output logic level in accordance with the specification. 

Icc Supply current 
The current into· the Vee supply terminal of an integrated circuit 

~Icc Supply current change 
The increase in supply current for each input that is at one of the specified TTL voltage levels rather than 
OVorVee . 

ICEX Output high leakage current 

II(hold) 

The maximum leakage current into the collector of the pulldown output transistor when the output is high 
and the output forcing condition Va = 5.5 V. 

Input hold current 
Input current that holds the input at the previous state when the driving device goes to a high-impedance 
state 

IIH High-level input current 
The current into· an input when a high-level voltage is applied to that input 

IlL Low-level input current 
The current into· an input when a low-level voltage is applied to that input 

loff Input/output power-off leakage current 
The maximum leakage current int%ut of the inpuVoutput transistors when forcing the inpuVoutput to 
4.5 V and Vee = OV 

IOH High-level output current 
The current into· an output with input conditions applied that, according to the product specification, will 
establish a high level at the output. 

IOL Low-level output current 
The current into· an output with input conditions applied that, according to the product specification, will 
establish a low level at the output. 

'Current out of a terminal is given as a negailve value. 
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INSTRUMENTS 

POST OFFICE BOX 655303 • DAllAS. TEXAS 75265 1-5 



GLOSSARY 
SYMBOLS, TERMS, AND DEFINITIONS 

IOZ Off-state (high-impedance-state) output current (of a 3-state output) 

The current flowing into' an output having 3-state capability with input conditions, established that, 
according to the product specification, will establish the high-impedance state at the output. 

ta Access time 
The time interval between the application of a specified input pulse and the availability of valid signals 
at an output 

tdis Disable time (of a 3-state or open-collector output) 
The propagation time between the specified reference points on the input and output voltage waveforms 
with the output changing from either of the defined active levels (high or low) to a high-impedance (off) 
state. 

NOTE: For 3-state outputs, tdis = tpHZ or tpLZ' Open-collector outputs will change only if they are low 
at the time of disabling so tdis = tpLH' 

ten Enable time (of a 3-state or open,collector output) 

The propagation time between the specified reference points on the input and output voltage waveforms 
with the outputchanging from a high-impedance (off) state to either of the defined active levels (high or 
low). ' , 

NOTE: In the case of memories, this is the access time from an enable input (e.g., OE). For 3-state 
outputs, ten = tpZH ortpZL. Open-collector outputs will change only ifthey are responding to data 
that would cause the output to go low so, for them ten = tPHL' 

th Hold time 

The time interval during which a signal is retained at a specified input terminal after an active transition 
occurs at another specified input terminal. 

NOTES: 1. The hold time is the actual time interval between two signal events and is determined by the 
system in which the digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is to be expected. 

2. The hold time may have a negative value in which case the minimum limit defines the longest 
interval (between the release of the signal and the active tranSition) for which correct operation 
of the digital circuit is to be expected. 

tpd Propagation delay time 

The time between the specified reference points on the input and output voltage waveforms with the 
output changing from one defined level (high or low) to the other defined level. (tpd = tpHL or tpLH) 

tpHL Propagation delay time, high-to-Iow level output 

The time between the specified reference points on the input and output voltage waveforms with the 
output changing from the defined high level to the defined low level 

tpHZ Disable time (of a 3-state output) from high level 

The time interval between the specified reference points on the input and the output voltage waveforms 
with the 3-state output changing from the defined high level to a high-impedance (off) state 

tpLH Propagation delay time, low-to-high level output 

The time between the specified reference points on the input and output voltage waveforms with the 
output changing from the defined low level to the defined high level 

tpLZ Disable time (of a 3-state output) from low level 

1-6 

The time interval between the specified reference points on the input and the' output voltage waveforms 
'with the 3-state output changing from'the defined low level to a high-impedance (off) state 
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GLOSSARY 
SYMBOLS, TERMS, AND DEFINITIONS 

tpZH Enable time (of a 3-state output) to high level 

The time interval between the specified reference points on the input and output voltage waveforms with 
the 3-state output changing from a high-impedance (off) state to the defined high level. 

tpZL Enable time (of a 3-state output) to low level 

The time interval between the specified reference points on the input and output voltage waveforms with 
the 3-state output changing from a high-impedance (off) state to the defined low level. 

tsu Setup time 
The time interval between the application of a signal at a specified input terminal and a subsequent active 
transition at another specified input terminal. 

NOTES: 1. The setup time is the actual time interval between two signal events and is determined by 
the system in which the digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is guaranteed. 

2. The setup time may have a negative value in which case the minimum limit defines the 
longest interval (between the active transition and the application of the other signal) for which 
correct operation of the digital circuit is guaranteed. 

tw Pulse duration (width) 
The time interval between specified reference points on the leading and trailing edges of the pulse 
waveform 

VIH High-level input voltage 
An input voltage within the more positive (less negative) of the two ranges of values used to represent 
the binary variables. 

NOTE: A minimum is specified that is the least-positive value of high-level input voltage for which 
operation of the logic element within specification limits is to be expected. 

VIL Low-level input voltage 
An input voltage within the less positive (more negativEt) of the two ranges of values used to represent 
the binary variables. . 

NOTE: A maximum is specified that is the most-positive value of low-level input voltage for which 
operation of the logic element within specification limits is to be expected. 

VOH High-level output voltage 
The voltage at an output terminal with input conditions applied that, according to product specification, 
will establish a high level at the output. 

VOL Low-level output voltage 
The voltage at an output terminal with input conditions applied that, according to product specification, 
will establish a low level at the output. 

VT + Positive-going threshold level 
The voltage level at a transition-operated input that causes operation of the logic element according to 
specification as the input voltage rises from a level below the negative-going threshold voltage, VT-. 

VT _ Negative-going threshold level 

The voltage level at a transition-operated input that causes operation of the logic element according to 
specification as the input voltage falls from a level above the positive-going threshold voltage, VT +. 
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EXPLANATION OFFUNCTION TABLES 

The following symbols are used in function tables on TI data sheets: 

H high level (steady state) 

L 

i 
-I, 

X 
z 
a ... h 

Qo 

00 

~ 

Toggle 

low level (steady state) 

transition from low to high level 

transition from high to low level 

value/level or resulting value/level is routed to indicated destination 

value/level is re-entered 

irrelevant (any input, including transitions) 

off (high-impedance) state of a 3-state output 

the level of steady-stC;lte inputs A through H respectively 

level of Q before the indicated steady-state input conditions were established 

complement of Qo or level of a before the indicated steady-state input 
conditions were established 

level of Q before the most recent active transition indicated by -I, or i 
one high-level pulse 

one low-level pulse 

each output changes to the complement of its previous level on each active 
transition indicated by -I,'or i 

If, in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is valid 
whenever the input configuration is achieved and regardless of the sequence in which it is achieved. The output 
persists so long as the input configuration is maintained. 

If, in the input columns, a row contains H, L, and/or X together with i and/or -1" this means the output is valid whenever 
the input configuration is I:jchieved but the transition(s) must occur following the achievement of the steady-state 
levels. If the output is shown as a level (H, L, Qo, or 00), it persists so long as the steady-state input levels and the 
levels that terminate indicated transitions are maintained. Unless otherwise indicated, inputtransitions in the opposite 
direction to those shown have no effect at the output. (If the output is shown as a pulse,.rL or~, the pulse follows 
the indicated input transition and persists for an interval dependent on the circuit.) 
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EXPLANATION OF FUNCTION TABLES 

Among the most complex function tables are those of the shift registers. These embody most of the symbols used 
in any of the function tables, plus more. Below is the function table of a 4-bit bidirectional universal shift register, e.g., 
type SN74194. 

FUNCTION TABLE 

INPUTS OUTPUTS 

MODE SERIAL PARALLEL 
CLEAR CLOCK 

B C D 
QA QB Qc QD 

S1 SO LEFT RIGHT A 

L X X X X X X X X X L L L L 

H X X L X X X X X X QAO QBO QCO QDO 

H H H t x x a b c d a b c d 

H L H t X H H H H H H QAn QBn QCn 

H L H t X L L L L L L QAn QBn QCn 

H H L t H X X X X X QBn QCn QDn H 

H H L t L X X X X X QBn QCn QDn L 

H L L X X X X X X X QAO QBO QCO QDO 

The first line of the table represents a synchronous clearing of the register and says that if clear is low, all four outputs 
will be reset low regardless of the other inputs. In the following lines, clear is inactive (high) and so has no effect. 

The second line shows that so long as the clock input remains low (while clear is high), no other input has any effect 
and the outputs maintain the levels they assumed before the steady-state combination of clear high and clock low 
was established. Since on other lines ofthe table only the risingtransition ofthe clock is shown to be active, the second 
line implicitly shows that no further change in,the outputs will occur while the clock remains high or on the high-to-Iow 
transition of the clock. 

The third line of the table represents synchronous parallel loading of the register and says that if S1 and SO are both 
high then, without regard to the serial input, the data entered at A will be at output OA, data entered at B will be at 
OB, and so forth, following a low-to-high clock transition. 

The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right serial input 
and the shifting of previously entered data one bit; data previously at OA is now at OB, the previous levels of Os and 
Oc are now at Oc and 0D, respectively, and the data previously at OD is no longer in the register. This entry of serial 
data and shift takes place on the low-to-high transition of the clock when S1 is low and SO is high and the levels at 
inputs A through D have no effect. 

The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift-left serial 
input and the shifting of previously entered data one bit; data previously at OB is now at OA, the previous levels of 
Oc and OD are now at OB and OC, respectively, and the data previously at OA is no longer in the register. This entry 
of serial data and shift takes place on the low-to-high transition of the clock when S1 is high and SO is low and the 
levels at inputs A through D have no effect. 

The last line shows that as long as both inputs are low, no other input has any effect and, as in the second line, the 
outputs maintain the levels they assumed before the steady-state combination of clear high and both mode inputs 
low was established. 

The function table functional tests do not reflect all possible combinations or sequential modes. 
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D FLlp·FLOP AND LATCH SIGNAL CONVENTIONS 

. ; 

It is normal TI practice to name the outputs and other inputs of a D-type flip-flop or latch and to draw its logic symbol 
based on the assumption of true data (D) inputs. Outputs that produce data in phase with the data inputs are called 
Q and those producing complementary data are called Q. An input that causes a Q output to go high or a Q output 
to go low is called preset (PRE). An inputthat causes a Q output to go high or a Q outputto go low is called clear (CLR). 
Bars are used over these pin names (PRE and CLR) if they are active low. 

The devices on several data sheets are second-source designs, and the pin name conventions used by the original 
manufacturers have been retained. That makes it necessary to designate the inputs and outputs of the inverting 
circuits 0 and Q. 

In some applications, it may be advantageous to redesignate the data input from D to 0 or vice versa. In that case, 
all the other inputs and outputs should be renamed as shown below. Also shown are corresponding changes in the 
graphical symbols. Arbitrary pin numbers are shown. 

PRE 
C 

D 

CLR 

PRE 
CLK 

D 

CLR 

1 

2 

3 

4 

1 

2 

3 

4 

i'-

" 

i'-

"-

S 5 
Q 

C1 

1D 6 
Q 

R 

LATCH 

S 5 
Q 

C1 

1D 6 
Q 

R 

FLIP-FLOP 

CLR 
C 

D 

PRE 

CLR 
CLK 

D 

PRE 

1 

2 

3 

4 

1 

2 

3 

4 

i'- R 5 

C1 
i'- 1D 6 
t-- S Q 

LATCH 

i'- R 5 

C1 
i'- 1D 6 

b S 
Q 

FLIP-FLOP 

The figures show that when Q and Q exchange names, the preset and clear pins also exchange names. The polarity 
indicators (t:..) on PRE and CLR remain, as these inputs are still active low, butthe presence or absence of the polarity 
indicator changes at D (or 0), Q, andQ. Pin 5 (Q or Q) is still in phase with the data input (D or 0); their active levels 
change together. 

1-10 
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THERMAL INFORMATION 

In digital system design, consideration must be given to thermal management of components. The small size of the 
small-outline package makes this even more critical. Figure 1 shows the thermal resistance of these packages for 
various rates of air flow. 

The thermal resistances in Figure 1 can be used to approximate typical and maximum virtual junction temperatures 
for the ABT family. In general, the junction temperature for any device can be calculated using using the following 
equation. 

T J = RSJA x P, + TA 

where: 

T J virtual junction temperature 
RaJA thermal resistance, junction to free air 
Pt total power dissipation of the device (see Section 15, package thermal considerations) 
T A free-air temperature 

I 

~ 

I 
j 

I c o 

~ 
" ... 
I 

~ 
co 
a: 

JUNCTION-TO-AMBIENT THERMAL RESISTANCE 
vs 

AIR VELOCITY 

14-Pln D Package 
120~--~--~~--~--~----+----4 

16-Pln D Package 

2o-Pln DW Package 

~~-i---t-=~~~=-t-~ 
40~--~--~~--4----4----+----4 

30~--~--~----~--~--~--~ 

o 100 200 300 400 

Air Velocity - FeetIMln 

Figure 1 
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THERMAL INFORMATION 
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FUNCTIONAL INDEX 

The following tables outline the 10giG functions Texas Instruments offers in a variety of technologies. The tables are 
organized by function type and list all available or planned options of that function. The technology columns identify 
the appropriate family and a particular data book where more information can be found. The applicable literature 
number, composed of either seven or eight alphanumeric characters, can be found at the lower right-hand corner on 
the back cover of each publication. 

List of additional Advanced System Logic data books: 

AC and ACT Devices Advanced CMOS Logic Data Book SCAD001 C 

ALS and AS Devicest ALS/ AS Logic Data Book SDAD001 B 

BCT Devicest BiCMOS Bus,lnterface Logic Data Book 

F Devicest F Logic (SN54174F) Data Book 

FIFO Devicest High-Performance FIFO Memories Data Book 

HC and HCT Devices High-Speed CMOS Logic Data Book 

LV, LVC, LVT, and ALVC Devicest Low-Voltage Logic Data Book 

SCOPETM Devices 

Std TTL, LS, and S Devices 

t Updated data book planned for this technology. 

SCOPETM Product Information 

TTL Logic Data Book 

Contents 

SCBD001B 

SDFD001A 

SCAD003 

SCLD001C 

SCBD003 

SSYV001 

SDLD001A 

Page 

GATES ................................................................ 1-15 

Positive-NAND Gates ............................................... 1-15 

Positive-AND Gates ................................................ 1-15 

Positive-OR/NOR Gates ............................................ 1-16 

OR/NOR Gates .................................................... 1-16 

AND-OR Gates .................................................... 1-16 

INVERTING/NONINVERTING BUFFERS ........•••••.•..•............... 1-17 

Hex Inverters/Noninverters .......................................... 1-17 

BUFFERS/DRIVERS AND BUS TRANSCEIVERS ......•.........••....•.. 1-18 

Buffers/Drivers ............ , ....................................... 1-18 

Universal Bus Transceivers (UBPM)/Universal Bus Exchangers (UBETM) .. 1-19 

Bus Transceivers .................................................. 1-20 

MOS Memory Drivers/Transceivers ............................... : .. 1-23 

TESTABILITY BUS·INTERFACE CIRCUITS ••••••••..............•.•..•••• 1-24 

JTAGIIEEE 1149.1 Testability Circuits ................................ 1-24 

FLlp·FLOPS AND LATCHES ............................................ 1-25 

Flip-Flops ......................................................... 1-25 

Latches ........................................................... 1-27 
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FUNCTIONAL INDEX 
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Contents (continued) 
Page 

REGISTERS .......................................................... ~. 1-29 

Shift Registers, , , , , , , ...................... '.' ...................... 1-29 

Register Files ..................... '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-29 

COUNTERS ....................................... ' .................. ,. 1-30 

. Synchronous Counters - Positive Edge Triggered ............. " ....... 1-30 

Asynchronous Counters (Ripple Clock) - Negative Edge Triggered ....... 1-30 

8-Bit Binary Counters With Registers ..... , ......................... ~. 1-30 

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS ........... 1-31 

Encoders/Data Selectors/Multiplexers ................................ 1-31 

Decoders/Demultiplexers ........................................•.. 1-32 

Shifters ........................................................... 1-32 

COMPARATORS AND PARITY GENERATORS/CHECKERS . ............... 1-33 

Comparators .............•........................................ 1-33 

Address Comparators ,............................................. 1-33 

Parity Generators/Checkers ......................................... 1-33 

BUS SWITCHES AND 5-V/3-V VOLTAGE TRANSlATORS ................. 1-34 

Crossbar Technology (CBT) ......... , ................................ 1-34 

ARITHMETIC CIRCUITS ................................................ 1-34 

Parallel Binary Adders ..................... : ........................ 1-34 

Accumulators, Arithmetic logic Units, look-Ahead Carry Generators ..... 1-34 

FIFO MEMORIES . .............................................•........ 1-35 

First-In, First-Out Memories (FIFOs) .................................. 1-35 

CLOCK DISTRIBUTION CIRCUITS . ...................... ' ................ 1-37 

Clock Distribution Circuits (CDC) ..................................... 1-37 

ECl TRANSlATORS ......... .................................. ........ 1-37 

ECl-fo-TIl or TTl-to-ECl Translators ............................... 1-37 
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Positive-NAND Gates 

DESCRIPTION OUTPUT TYPE 
ALS 

'30 '" 8-lnput 
'11030 

13-lnput '133 '" 
Dual 2-lnput '8003 '" '20 '" 
Dual 4-lnput '40 '" 

'11020 

'10 '" 
Triple 3-lnput '1010 '" '11010 

'00 '" 
'11000 

'37 '" Quad 2-lnput OC '38 '" 
'132 

'11132 

'1000 

Hex2-lnput '804 '" 
'01 '" Quad 2-lnput OC 
'03 '" 

Positive-AND Gates 

DESCRIPTION OUTPUT TYPE 
ALS 

OC :09 '" Quad 2-lnput 
7001 

'21 '" Dual 4-lnput 
'11021 

'11 '" Triple 3-lnput 
'11011 

'08 '" 
Quad 2-lnput '1008 

'11008 

Hex2-lnput '808 

'" Product available In technology Indicated 
+ New product planned in technology indicated 

AS 

'" 

'" 

'" 

'" 

'" 
'" 

AS 

'" 
'" 
'" 
'" 
'" 

GATES 

TECHNOLOGY 
F HC HCT AC ACT 

'" 
'" '" 

'" 

'" '" 
'" '" 

'" '" 
'" '" 

'" '" '" '" '" 

'" '" 
'" '" 

'" 
'" 

TECHNOLOGY 
F HC HCT 

'" 
'" '" '" 

'" '" 
'" '" '" 
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FUNCTIONAL INDEX 

GATES (continued) 

Positive-ORINOR Gates 

TECHNOLOGY 
DESCRIPTION OUTPUT TYPE 

ALS AS .F HC HCT AC ACT BCT ABT LV LVC, 

Triple 3-lnput '4075 tI' 

'32 tI' tI' tI' tI' tI' tI' + 
'1032 tI' 

Quad 2-hiput 
'11032 tI' tI' 

'7032 tI' 

Hex2-lnput '832 tI' tI' tI' 

Dual 5-lnput '260 tI' 

'27 tI' tI' tI' tI' 
Triple 3-lnput 

'11027 tI' tI' 

'02 tI' tI' tI' tI' tI' tI' + 
OC ·'33 tI' 

Quad 2-lnput 
'7002 tI' 

'11002 tI' tI' 

Hex2-lnput '805 tI' tI' tI' 

ORINOR Gates 

DESCRIPTION 
TECHNOLOGY 

OUTPUT TYPE 
LvC ALS AS F HC HCT AC ACT BCT ABT LV 

Quad 2-lnput '86 tI' tI' tI' tI' + 
Exclusive-OR Gates 
With Totem-Pole Outputs '11086 tI' tI' 

Quad 2-lnput 
OC '136 tI' Exclusive-OR Gates 

00 '266 tI' 
Quad 2-lnput 

'810 tI' Exclusive-NOR Gates 
OC '811 tI'. 

AND-OR Gates 

TECHNOLOGY 
DESCRIPTION OUTPUT TYPE 

I I I I HCT I I ACT I BCT I ABT 
Dual 2-Wide 2-lnpyt, 3-lnput '51' 

tI' Product available in technology indicated 
+ New product planned in technology indicated 

1-16 
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INVERTING/NONINVERTING BUFFERS 

Hex Inverters/Noninverters 

DESCRIPTION OUTPUT TYPE 
ALS 

'04 II' 

'U04 

'11004 

OC '05 II' 
Hex Inverter'S 

'14 

'11014 

'1004 II' 

'1005 II' 

'11034 

Hex OC '35 II' 
Noninverters '1034 II' 

OC '1035 II' 

II' Product available In technology Indicated 
+ New product planned in technology indicated 

TECHNOLOGY 
AS 
II' 

II' 

II' 

F HC HCT 
II' II' II' 

II' 

II' 

II' 
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FUNCTIONAL INDEx 

BUFFERS/DRIVERS AND BUS TRANSCEIVERS 

Buffers/Drivers 
TECHNOLOGY 

DESCRIPnON OUTPUT TYPE 
ALS AS F HC HCT AC ACT BCT ABT LVT LV LVC ALVC 

'125 t/ t/ t/ t/ t/ t/ + 
Quad Buffers/Drivers 3S 

'126 t/ t/ t/ t/ 

Nonlnverting '365 t/ 
3S 

Hex Buffers/Drivers '367 t/ 

Inverting 3S '368 t/ 
Hex Buffers/Drlvers 

'241 t/ t/ t/ t/ t/ t/ t/ 

~11241 t/ t/ 

'25241 + 
'244 t/ t/ t/ t/ t/ t/ t/ t/ + 

38 '244A t/ 

Nonlnvertlng '11244 t/ t/ 
OCtal BufferS/Drivers '1244 t/ 

'25244 t/ + 
'541 t/ t/ t/ t/ t/ t/ + 
'757 t/ t/ 

OC '760 t/ t/ t/ 

'25760 + 
'240 t/ t/ t/ t/ t/ t/ t/ t/ t/ + 
'11240 t/ t/ 

'1240 
38 

t/ 

Inverting '25240 t/ 
Octal Buffers/Drivers '466 t/ 

'540 t/ t/ t/ t/ t/ + 
'756 

OC 
t/ t/ t/ 

'763 t/ t/ 

Inverting and 3S '230 t/ 
Noninverting 
Octal Buffers/Drivers OC '762 t/ 

Triple 4-lnput '11802 t/ 
ORINOR Drivers 

'827 t/ 
Noninverting 

38 '11.827 t/ t/ 
10-Bit Buffers/Drivers 

'29827 t/ t/ 

'828 + 
Inverting 

38 '11828 t/ t/ 10-Bit Buffers/Drivers 
'29828 t/ t/ 

'16241 t/ t/ 

Nonlnvertlng '16244 t/ t/ t/ + + 
16-Bit BufferS/Drivers 

3S 
'l6244A t/ 

'16541 t/ t/ 
t/ Product available In technology Indicated 
+ New product planned in technology Indicated 

~.1ExAs 
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FUNCTIONAL INDEX 

BUFFERS/DRIVERS AND BUS TRANSCEIVERS (continued) 

Buffers/Drivers (continued) 

TECHNOLOGY 
DESCRIPTION OUTPUT TYPE 

ALS AS F HC HCT AC ACT BCT ABT 

Inverting '16240 v' v' v' 
3S 

16-Bit Buffers/Drivers '16540 v' v' 

Noninverting 
3S '16825 v' v' 

18-Bit Buffers/Drivers 

Inverting 
3S '16826 + 18-Bit Buffers/Drivers 

Noninverting 
3S '16827 v' v' 

20-Bit Buffers/Drivers 

Inverting 
3S '16828 + 20-Bit Buffers/Drivers 

Octal Buffers/Drivers 
With Input Pullup 746 v' 
Resistors 

Universal Bus Transceivers (UBPM)/Universal Bus Exchangers (UBETM) 

TECHNOLOGY 
DESCRIPTION OUTPUT TYPE 

Noninverting 18-Bit 
3S Universal Bus Transceivers (UBP") 

Noninverting 18-Bit 
3S Universal Bus Transceivers (UBT'M) 

Noninverting 36-Bit 
3S Universal Bus Transceivers (UBPM) 

Noninverting 16-Bit Tri-Port 
3S 

Universal Bus Exchangers (UBE'M) 

Noninverting 18-Bit Tri-Port 
3S Universal Bus Exchangers (UBE'M) 

18-Bit Universal Bus Transceivers 
(UBPM) With Series Resistors on 3S 
B Port 

SCOPE'M 18-Bit 
3S Universal Bus Transceivers (UBPM) 

SCOPE'M 20-Bit 
3S 

Universal Bus Transceivers (UBPM) 

v' Product available in technology indicated 
+ New product planned in technology indicated 

AC ACT 
'16500 

'16500B 

'16501 

'16600 

'16601 

'32501 

'32316 

'32318 

'162500 

'162501 

'162600 

'162601 

'18502 

'18504 

-!/} TEXAS 
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ABT LVT 

+ 
v' 

v' + 
v' 

v' 

v' 

v' 

v' 

+ 
+ 
+ 
v' 

v' + 

v' + 

LVT 

LV 

LV LVC ALVC 

+ + 

+ 

+ 

LVC ALVC 

+ 

+ + 
+ 
+ 
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FUNCTIONAL INDEX 

BUFFERS/DRIVERS AND BUS TRANSCEIVERS (continued) 

Bus Transceivers 

DESCRIPTION OUTPUT 
TECHNOLOGY 

TYPE 
ALS AS F HC HCT AC ACT BCT 

Noninverting 
38 '243 Quad Transceivers 

Inverting OC 758 
Quad Transceivers 38 '242 

'245 

'1245 

'11245 
38 

'25245 
Noninverting 

'645 Octal Transceivers 
'1645 

'621 
OC 

'641 

OC/38 '639 

'620 

'623 

'11623 
38 

'640 
Inverting '1640 
Octal Transceivers 

'11640 

'642 
OC 

'25642 

OC/38 '638 

Noninverting '863 
38 9-Bit Transceivers '29863 

Inverting 
38 '29864 9-Bit Transceivers 

Noninverting '861 
38 1 O-Bit Transceivers '29861 

Inverting 
38 '29862 

1 O-Bit Transceivers 

Noninverting '16245 
38 16-Bit Transceivers '16623 

Inverting '16640 
38 16-Bit Transceivers '16620 

Noninverting 
38 '16863 18-Bit Transceivers 

Inverting 
38 '16864 18-Bit Transceivers 

II Product available in technology indicated 
-I- New product planned in technology indicated 
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II 

II 

II 

II 

II 

II II II II 

II 

II II II 
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II 

ABT LVT 

II II 

II 

II 

II 

II 

II 

-I-

II II 

II 

II 

-I-
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II -I-
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FUNCTIONAL INDEX 

BUFFERS/DRIVERS AND BUS TRANSCEIVERS (continued) 

Bus Transceivers (continued) 

TECHNOLOGY 
DESCRIPTION OUTPUT TYPE 

ALS AS F HC HCT AC ACT BCT 
Noninverting 

35 '16861 
20-8it Transceivers 

Inverting 
35 '16862 

20-8it Transceivers 

'11470 

'543 

'11543 

'646 

'646A 
Noninverting 35 

'11646 
Octal Registered 

'652 Transceivers 
'11652 

'2952 

'2952A 

'653 
Oe/35 

'654 

'544 

'11544 
Inverting '648 
Octal Registered 35 
Transceivers '11648 

'651 

'2953 

'16470 

Noninverting '16543 

16-Bit Registered 35 '16646 
Transceivers '16652 

'16952 

'16471 

Inverting '16544 

16-Bit Registered 35 '16648 
Transceivers '16651 

'16953 

ttl Product available in technology indicated 
+ New product planned in technology indicated 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl ttl ttl 

ttl 

ttl ttl ttl 

ttl 

ttl 

ttl 

II 

ttl 

ttl 

~TEXAS 
INSTRUMENTS 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 
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ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ABT LVT LV LVC ALVC 

+ 

+ 

ttl ttl + 

ttl ttl + 
ttl 

ttl ttl + 

+ ttl + 
ttl 

+ 

+ 

ttl 

+ 
ttl 

ttl + + + 
ttl + + + 
ttl + + + 
ttl + + + 
+ 
+ 
+ 
+ 
+ 
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FUNCTIONAL INDEX 

BUFFERS/DRIVERS AND BUS TRANSCEIVERS (continued) 

Bus Transceivers (continued) 

DESCRIPTION OUTPUT 
TECHNOLOGY 

TYPE 
ALS AS F HC HCT AC ACT BCT 

'16472 II' 

'16474 II' 
Noninverting '16500 
18-Bit Registered 3S 
Transceivers '16501 

'16600 

'16601 

Inverting 
18-Bit Registered 3S '16475. II' 
Transceivers 

Noninverting 
3S '32245 

36-Bit Transceivers 

Noninverting '32501 
36-Bit Registered 3S 
Transceivers '32543 

'657 II' II' 

'659 II' 

'833 

3S '834 
8'/9-Bit Bus 

'853 Transceivers 
With Parity '854 
Checkers! '899 II' 
Generators 

'29833 II' II' 

3S/0C 
'29834 II' 

'29853 II' II' 

'29854 II' II' 

Dual 8-/9-Bit '16833 II' 
Bus Transceivers . 
With Parity 3S '16657 II' 
Checkers/ 
Generators '16853 

Universal 
Transceivers/Port 3S '856 II' 
Controllers 

Noninverting 16-Bit 
Tri'Port 

3S '32316 
Registered Bus 
Exchangers 

Noninverting 18-Bit I 

Tri-Port 
3S '32318 Registered Bus 

Exchangers 

II' Product available In technology Indicated 
+ New product planned in technology indicated 

1-22 

~TEXAS 
INSTRUMENTS 
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II' 

+ 

II' 
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II' 

II' 

II' 

II' 

II' 

LV LVC ALVC 

+ + 
+ + 

+ 
+ 



FUNCTIONAL INDEX 

BUFFERS/DRIVERS AND BUS TRANSCEIVERS (continued) 

MOS Memory Drivers/Transceivers 

DESCRIPTION OUTPUT 

Octal Transceivers With 
3S 

Series Resistors on Output 

Octal Buffers/Drivers With 
Series Resistors on Output 3S 

Octal Transceivers With 
3S Series Resistors on B Port 

Octal Latches With 
3S 

Series Resistors on Output 

10-Bit Buffers/Drivers WRh 
Series Resistors 3S 

II-Bit Buffers/Drivers With 
Series Resistors 3S 

12-Bit Buffers/Drivers WRh 
3S Series Resistors 

16-Bit Buffers/Drivers With 
Series Resistors 3S 

16-Bit Transceivers With 
3S Series Resistors 

18-Bit Universal Bus Transceivers 
(UBP") With Series Resistors on 3S 
BPort 

12-to-24 Multiplexed D-Type Latches 
3S With Series Resistors on B Port 

'" Product available In technology Indicated 
+ New product planned in technology indicated 

TYPE 
ALS AS F 

'2623 '" 
'2240 '" 
'2241 

'2244 

'2541 '" 
'2245 

'2574 

'2827 

'2828 

'2410 

'2411 

'5400 

'5401 

'5402 

'541;)3 

'162240 

'162244 

'162245 

'162500 

'162501 

'162600 

'162601 

'162260 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAUAS, TEXAS 75265 

TECHNOLOGY 
HC HCT AC ACT BCT ABT 

'" '" '" '" 
'" '" 

'" + 

+ 

'" '" 
'" + 

'" '" '" 
'" + 

'" 
+ 

+ 
+ 
+ 

'" 
'" 
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FUNCTIONAL INDEX 

TESTABILITY BUS-INTERFACE CIRCUITS 

JTAG/IEEE 1149.1 Testability Circuits 

NO. OJ: DESCRIPTION BITS OUTPUT 

Buffers/Drivers 8 38 

8 38 
Transceivers 

18 38 

Transparent Latches 8 38 

Flip-Flops 8 3S 

8 3S 

Registered Transceivers. 

18 38 

20 38 

Test Bus Controllers 38 

Dig~al Bus Monitors 3S 

Scan Path linkers 4 3S 
With Identification Buses 8 3S 

~ Product available in technology indicated 
+ New product planned in technology indicated 

TYPE 
F HC 

'8240A 

'8244A 

'8245 

'8245A 

'18245 

'8373A 

'8374A 

'8543 

'8646 

'8652 

'8952 

'18502 

'18646 

'18652 , 

'18504 

'8990 

'8994 

'8997 

'8999 

~'TEXAS 
INSTRUMENTS 

HCT 
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TECHNOLOGY 
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~ 
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~ 

+ 
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FLIP-FLOPS AND LATCHES 

Flip-Flops 

DESCRIPTION OUTPUT 
TECHNOLOGY 

TYPE 
ALS AS F HC HCT AC ACT BCT 

'73 

76 

'109 

DuaIJ-K '11109 
Edge Triggered '112 

'11112 

'113 

'114 

DualD-Type 
74 

'11074 

DualD-Type 7074 

With 2-lnput 7075 
NANDINOR Gates 7076 

'874 

DuaI4-B~ D-Type '11874 
35 Edge Triggered '876 

'879 

'173 

QuadD-Type '175 

'11175 

'174 

HexD-Type '11174 

'378 

'374 
OctalD-Type 

35 '11374 True Data 
'574 

'273 
Octal 0-Type 
True Data 

'11273 

W~hClear '575 
35 

'874 

Octal 0-Type '377 
True Data 
With Clock Enable '11377 

'534 

'11534 
Octal 0-Type 

35 '564 Inverting 
'576 

'29826 

~ Product available in technology indicated 
+ New product planned in technology indicated 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ ~ ~ 

~ 

~ ~ 

~ 

~ 

~ ~ ~ ~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ ~ ~ 

~ 

~ ~ ~ 

~ 

~ ~ 

~ ~ ~ ~ 

~ 

~ ~ ~ ~ 

~ ~ 

~ 

~ 

~ 
, 

~ ~ ~ 

~ 

~ ~ 

~ 

~ 

~TEXAS 
INSTRUMENTS 
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~ 

~ 
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~ 

~ 

~ 

~ 

~ 

~ 

~ 

FUNCTIONAL INDEX 

ABT LVT LV LVC ALVC 

+ 

~ + 

~ 

~ + + 

~ ~ + + 
~ ~- + 

~ 

~ 
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FUNCTIONAL INDEX 

FLIP-FLOPS AND LATCHES (continued) 

Flip-Flops (continued) 

DESCRIPTION OUTPUT 
TECHNOLOGY 

TYPE 
ALS AS F HC HCT AC ACT BCT 

Octal Dual-Ranked 
35 '4374 '" True Data 

Octal Inverting '577 '" 38 
With Clear '879 '" '" Octal Inverting 

35 '876 '" '" With Preset 

'825 '" Octal True Data 35 '11825 '" '29825 '" '823 '" 9-Bit True Data 35 
'29823 '" '" '824 '" 9-Bit Inverting 35 
'29824 '" '821 '" '1821 '" 1 O-Bit True Data 35 
'11821 '" '29821 '" '" 1 O-Bit Inverting 35 '29822 '" 

16-Bit D-Type 
True Data '16377 
With Clock Enable 

16-Bit Noninverting 35 '16374 '" '" 
16-Bit Inverting 35 '16534 

18-Bit Noninverting 35 '16823 '" 20-Bit Noninverting 35 '16821 '" '" Product available in technology indicated 
+ New product planned in technology indicated 

1-26 
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FLIP-FLOPS AND LATCHES (continued) 

Latches 

NO. 
DESCRIPTION OF OUTPUT TYPE 

BITS 

'75 
Bistable 4 

'375 

D-Type Edge 
Triggered 

8 '996 Inverting and 
Noninverting 

D-Type 8 38 '990 
Transparent 

9 38 '992 
Readback 
Latch, True 10 38 '994 

D-Type 
Transparent 

8 38 '666 
With Clear, 
True Outputs 

D-Type 
Transparent 
With Clear, 8 38 '667 
Inverting 
Outputs 

'373 

8 38 '11373 
D-Type '573 
Transparent 

'16373 True 16 38 
'16373A 

32 38 '32373 

D-TypeDual '873 
4-Bit 

8 38 Transparent 
True '11873 

'533 

D-Type 8 38 
'11533 , 

Transparent '563 
Inverting '580 

16 38 '16533 

Dual4-Bit 
Transparent 8 38 '880 
Inverting 

2-lnput 
8 38 '604 Multiplexed 

28 '259 
Addressable 8 

Q '4724 

'" Product available in technology indicated 
+ New product planned in technology indicated 

ALS 

'" 
'" 
'" 
'" 

'" 

'" 

'" 
'" 

'" 

'" 

'" 
'" 

'" 

'" 

TECHNOLOGY 

AS F HC HCT AC ACT BCT 

'" '" 

'" '" '" '" 
'" '" '" '" 

'" 

'" 
'" 

'" 

'" 

'" 
'" 
'" 

~TEXAS 
INSTRUMENTS 

'" 
'" '" 

'" 
'" '" 

'" 
'" '" ",. 
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FUNCTIONAL INDEX 

ABT LVT LV LVC ALVC 

'" + + 

'" '" + + 

'" + + + 

'" + 

'" 

+ 
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FUNCTIONAL INDEX 

FLlp·FLOPS AND LATCHES (continued) 

Latches (continued) 

NO. 
DESCRIPTION OF OUTPUT TYPE 

BITS 
'845 

8 38 
'29845 

'843 

9 38 '1843 
OoType 

'29843 
True Inputs 

'841 
10 38 

'29841 

18 38 '16843 

20 38 '16841 

'846 
8 38 

'29846 
OoType 

9 38 '29844 
Inverting Inputs 

'842 
10 38 

'29842 

". Product available in technology indicated 
+ New p~oduct planned in technology indicated 

1-28 

TECHNOLOGY 

ALS 

". 

". 

". 

". 

". 

". 

". 

". 

AS F HC HCT AC 

". 

". 

". 

". 

~TEXAS 
INSTRUMENTS 

ACT 

". 
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BCT 

V 

". 

". 

". 

ABT LVT LV LVC ALVC 

+ + 

+ + 

+ + 
". + 



Shift Registers 

DESCRIPTION NO. OF 
BITS OUTPUT 

Parallel In, 4 

Parallel Out, 
Bidirectional 8 

Parallel In, Parallel Out 4 

Serial In, Parallel Out 8 

Parallel In, Serial Out 8 

Serial In, Parallel Out 
With Output Latches 

8 3S 

Parallel Out 10 

8 38 
Noninverting 

9 38 

Register Files 

DESCRIPTION OUTPUT TYPE 

'870 
Dual 16 Word x 4 Bits 38 

'871 

tI' Product available In technology indicated 
+ New product planned in technology indicated 

REGISTERS 

TYPE 
ALS AS F 

'194 tI' 

'11194 

'299 tI' tI' 

'323 tI' 

'195 tI' 

'164 tI' 

'165 tI' 

'166 tI' 

'594 

'595 

'11898 

'299 tI' 

'29823 tI' 

ALS AS F HC 
tI' 

tI' 

~TEXAS 
INSTRUMENTS 

FUNCTIONAL INDEX 

TECHNOLOGY 
HC HCT AC ACT BCT LV 

tI' tI' 

tI' + 
tI' 

tI' 

tI' 

tI' 

tI' tI' 

TECHNOLOGY 
HCT AC ACT BCT ABT 
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FUNCTIONAL INDEX 

COUNTERS 

Synchronous Counters - Positive Edge Triggered 

PARALLEL TECHNOLOGY 
DESCRIPTION LOAD TYPE 

ALS AS F HC HCT 
4-Bit Decade Up/Down Sync '568 II' 

'161 II' II' II' II' 

4-Bit Binary Sync '163 II' II' II' II' 

'561 II' 

'169 II' II' II' 

Sync '569 II' 

'8169 II' 
4-Bit Binary Up/Down 

'191 II' II' 

Async '11191 

'193 II' II' 

Sync Clear '869 II' II' 

8-Bit Up/Down '867 II' II' 
Async Clear 

'11867 

Divide-by-1 0 Counter Sync '4017 II' 

Asynchronous Counters (Ripple Clock) - Negative Edge Triggered 

PARALLEL DESCRIPTION LOAD TYPE 

Dual 4-Bit Binary , None '393 

12-Bit Binary Sync '4040 

'4020 

14-Bit Binary Sync '4060 

'4061 

8-Bit Binary Counters With Registers 

PARALLEL DESCRIPTION LOAD TYPE 

'590 
Parallel Register Outputs 3S 

'11590 

Parallel Register Inputs 3S '11593 

II' Product available In technology Inqlcated 
+ New product planned in technology indicated 

ALS AS F 

ALS AS F 

~TEXAS 
INSTRUMENTS 

TECHNOLOGY 
HC HCT 
II' 

II' 

II' 

II' 

II' 

TECHNOLOGY 
HC HCT 
II' 
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FUNCTIONAL INDEX 

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS 

Encoders/Data Selectors/Multiplexers 

DESCRIPTION OUTPUT TYPE 
ALS 

'157 .; 

'11157 

'158 .; 

'11158 

Quad 2-to-1 '298 

'257 .; 

'11257 
3S 

'258 .; 

'11258 

'153 .; 

'11153 

'352 .; 

DuaI4-to-1 '253 .; 

'11253 
3S 

'353 

'11353 

Hex2-to-1 
3S '857 .; 

Universal Multiplexer 

'151 .; 

'11151 

8-to-1 '251 .; 

3S '11251 

'354 

'250 

16-t0-1 3S '850 

'851 

Full BCD '147 

Cascadable Octal '148 

.; Product available In technology Indicated 
+ New product planned in technology indicated 

TECHNOLOGY 
AS F HC HCT 
.; .; .; .; 

.; .; .; 

.; 

.; .; .; .; 

.; .; .; 

.; .; .; 

.; .; .; 

.; 

.; .; .; 

.; .; 

.; 

.; 

.; 

.; 

.; 

.; 

~TEXAS 
INSTRUMENTS 

AC ACT 

.; .; 

.; .; 

.; .; 

.; 

.; .; 

.; .; 

.; 

.; .; 

.; 
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FUNCTIONAL INDEX 

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS (continued) 

Decoders/Demultiplexers 

DESCRIPTION OUTPUT TYPE 

DuaI2-to-4 '239 

'139 

DuaI2-to-4 '11139 

oq '156 

'138 

'11138 
3-to-8 

'238 

'11238 

3-to-8With '131 

Address Registers '137 

3-to-8 With Address Latches '237 

4-to-10 BCD-to-Decimal '42 

4-to-16 '154 

4-to-16 With '4514 
Address Latches '4515 

Dual 2-10-4 for Battery. 
'2414 

Backed-Up Memories 

Shifters 

DESCRIPTION OUTPUT TYPE 

4-Bit Shifter 3S '350 

tI' Product available in technology indicated 
+ New product planned in technology indicated 

ALS AS F HC 

II' 

II' II' 

II' 

II' II' II' II' 

II' 

II' II' 

II' 

II' 

II' 

II' 

II' 

ALS I AS I F I 
I I II' I 

-!I1TEXAS 
INSTRUMENTS 

TECHNOLOGY 

HCT AC ACT 

II' 

II' II' 

II' 

II' II' 

II' 

II' II' 

TECHNOLOGY 

HC I HCT I AC 

I I 
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I I 
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FUNCTIONAL INDEX 

COMPARATORS AND PARITY GENERATORS/CHECKERS 

Comparators 

DESCRIPTION 

INPUT P=Q P=O P>O P>Q P<Q 

Yes No No No No 

8-BitWHh No Yes No No No 
20-kO 
Pullup No Yes No No No 

No Yes No Yes No 

Yes No No No No 

8-BH No Yes No No No 
Standard 

No Yes No Yes No 

No Yes No No No 

8-BH 
No No Yes No Yes 

Latched P 

8-BH 
Latched Yes No Yes No Yes 
Panda 

Address Comparators 

OUTPUT 
DESCRIPTION 

ENABLE 
TYPE 

16-Bit to 4-BH Yes '677 

12-Bit to 4-BH Yes ·'679 

Parity Generators/Checkers 

NO_OF 
DESCRIPTION 

BITS 
TYPE 

'280 

OddlEven '11280 

Generators/Checkers 
9 

'286 

'11286 

'" Product available In technology Indicated 
+ New product planned in technology indicated 

TYPE 
TECHNOLOGY 

OUTPUT ENABLE ALS AS F HC HCT 

OC Yes '518 '" '520 '" II 
2S Yes 

'11520 

OC Yes '522 '" 
2S No '682 '" OC Yes '519 '" 

'521 '" II 
2S Yes 

'11521 

2S No '684 '" 2S Yes '688 '" '" 
2S Yes '885 '" 
L Yes '866 '" 

TECHNOLOGY 

ALS AS F HC HCT AC ACT 

'" 
'" 

TECHNOLOGY 

ALS 

'" 
AS F HC 

'" '" '" 
'" 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • OALlAS. TEXAS 75265 

HCT AC ACT 

'" '" 
'" '" 

AC ACT BCT 

'" '" 

'" '" 

BCT ABT 

BCT ABT 

1-33 



FUNCTIONAL INDEX 

BUS SWITCHES AND S-V/3-V VOLTAGE TRANSLATORS 

Crossbar Technology (CBT) 
TECHNOLOGY 

DESCRIPTION TYPE· 
CBT 

Dual 4-Bit With '244 Pinout '3244 + 
8-Bit With '245 Pinout '3245 + 
10-BH Bus Exchanger '3383 + 
Dual5-Bit '3384 + 
1 O-Bit With Precharged Outputs for Live Insertion '6800 + 
18-BH Bus Exchanger '16209 + 
24-Bit Bus Exchanger '16212 + 
12-Bit 3-to-1 Bus Select '16214 + 

ARITHMETIC CIRCUITS 

Par.allel Binary Adders 
TECHNOLOGY 

DESCRIPTION OUTPUT TYPE 
I I I I I I I ALS AS F HC HCT AC ACT 

4-Bit '283 I I ~ I ~ I I I I 

Accumulators, Arithmetic Logic Units, Look-Ahead Carry Generators 

DESCRIPTION OUTPUT 
TECHNOLOGY 

TYPE 
ALS AS F HC HCT AC ACT 

'181 
4-Bit Arithmetic Logic Units: 

'11181 
Function Generator 

'881 

4-Bit Arithmetic Logic Units 
'382 

With Ripple Carry 

~ Product available In technology Indicated 
+ New product planned in technology indicated 
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First-In, First-Out Memories (FIFOs) 

DESCRIPTION 
SIZE 

16 Words x 4 Bits 

16 Words x 5 Bits 

32 Words x 9 Bits 

64 Words x 4 Bits 

64 Words x 5 Bits 

64 Words x 8 Bits 

64 Words x 9 Bits 

64 Words x 18 Bits 

64 Words x 36 Bits 

Dual 64 x 1 

Dual 256 x 1 

256 Words x 9 Bits 

256 Words x 18 Bits 

256 x 36 x 2 Bits 

512 Words x 9 Bits 

512 Words x 18 Bits 

512 Words x 32 Bits 

512 Words x 36 Bits 

t U = Unidirectional 
B = Bidirectional 
C = Clocked 
S = Synchronized 

TYPEt 
OUTPUT 

U 3S 

U 3S 

B 3S 

3S 
U 

U 3S 

U 3S 

U 3S 

U,C 3S 

U 3S 

B,C 3S 

U,C 3S 

C 3S 

C 3S 

U 3S 

U,C 3S 

U 3S 

B,C 3S, 

U 35 

U,S 3S 

U,C 3S 

U 3S 

B,C 3S 

B 3S 

B,C 3S 

U,C 3S 

B,C 3S 

II' Product available in technology indicated 

TYPE 

'232B 

'225 

'229B 

'233B 

'2238 

'234 

'236 

'235 

'2232A 

'2233A 

7813 

7814 

'3812 

'3614 

'3611 

'3613 

'2226 

'2227 

'2228 

'2229 

7200 

7805 

7806 

'3622 

7201 

72211 

7803 

7804 

7819 

7820 

'3638 

'3631 

'3832 

+ New product planned in technology indicated 

FIFO MEMORIES 

LS S ALS AS 
II' 

II' 

II' 

II' 

II' 

II' 

II' 

II' 

II' 

II' 

~TEXAS 
INSTRUMENTS 

TECHNOLOGY 
F HC HCT 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

FUNCTIONAL INDEX 

AC ACT BCT ABT 

II' 

II' 

+ 
+ 
+ 
+ 

II' 

II' 

II' 

II' 

II' 

II' 

II' 

+ 
II' 

II' 

II' 

II' 

II' 

II' 

+ 
+ 
II' 
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FUNCTIONAL INDEX 

FIFO MEMORIES (continued) 

First-In, First-Out Memories (FIFOs) (continued) 

DESCRIPTION TECHNOLOGY 
SIZE 

1 K Words x 9 Bits 

1K Words x 18 Bits 

1 K Words x 36 Bits 

1Kx36x2Bits 

2K Words x 9 Bits 

2K Words x 18 Bits 

2K Words x 36 Bits 

4K Words x 9 Bits 

4K Words x 18 Bits 
.. t U = Unidirectional 

B = Bidirectional 
C = Clocked 
S = Synchronized 

TYPEt 
OUTPUT 

B 3S 

U 3S 

U,S 3S 

U,C 3S 

U 3S 

U,C 3S 

B,C 3S 

U,C 3S 

U 3S 

U,S 3S 

U,C 3S 

U,C 3S 

U 3S 

U,S 3S 

U,C 3S 

wi Product available in technology indicated 

TYPE 
LS S ALS AS F 

'2235 

'2236 

'7202 

'72221 

'7801 

'7811 

'7881 

'7802 

'3641 

'3642 

'7807 

'7203 

'7808 

'72231 

'7882 

'3651 

'7204 

'72241 

'7884 

+ New product planned in technology indicated 

~TEXAS 
INSTRUMENTS 
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CLOCK DISTRIBUTION CIRCUITS 

Clock Distribution Circuits (CDC) 

DESCRIPTION TYPE 
TECHNOLOGY 

ALS AS F HC HCT 
3.3-V Hex Inverting 

'203 
Clock Drivers/Buffers 

Hex Inverting Clock Drivers/Buffers '204 

Dual 1-t0-4 Clock Drivers/Buffers 
'208 

'209 

Octal Divide-by-2 Clock Drivers 
'303 ~ (6 Inverting, 2 Noninverting) 

Octal Divide-by-2 Clock Drivers 
'305 ~ (8 Noninverting) 

Octal Divide-by-2 Clock Drivers 
'304 ~ (4 Inverting, 4 Noninverting) 

'328 

'32BA 
1-to-6 Clock Drivers 

'329 

'329A 

1-to-6 Clock Drivers '391 

With Output Enable '392 

1-to-8 Clock Drivers 
'340 

'341 

'337 
1-to-8, Divide-by-2 Clock Drivers 

'339 

'582 
Phase-lock loop 

'586 
1-to-12 Clock Drivers 

'2586 

~ Product available in technology indicated 
+ New product planned in technology indicated 

ECl TRANSLATORS 

ECl-to-TTL or TTl-to-ECl Translators 

DESCRIPTION 

. Octal Bus Driver, Inverting 

Octal Bus Driver, Noninverting 

Octal D-Type Latch, True 

Octal D-Type Flip-Flop, True 

LEVEL TRANSLATION 
ECl-to-TTl 

TTl-to-ECl 

ECl-to-TTl 

TTl-to-ECl 

ECl-to-TTl 

ECl-to-TTl 

TTl-to-ECl 

~TEXAS 
INSTRUMENTS 

OUTPUT 
3S 

OE 

3S 

OE . 
3S 

3S 

OE 

POST OFFICE eox 65530~ • DALlAS, TEXAS 75265 

FUNCTIONAL INDEX 

AC ACT BCT ABT 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

II' 

~ 

~ 

~ 

+ 
+ 
+ 

TYPE 
10KHT5540 

10KHT5542 

10KHT5541 

10KHT5543 

100KT5543 

10KHT5573 

100KT5573 

10KHT5574 

10KHT5578 

100KT5578 
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ABTOCTALS 

Features Benefits 

• EPIC-IIBTM BiCMOS process • Sub-5-ns maximum propagation delays for 

• 0.8-llm CMOS core logic 
improved cycle time and performance 

• Very low standby power consumption • Bipolar output transistors 

• -32-/64-mA drive capability for high • Industry-standard corner-pin Vee and fanout and advanced backplane interface 
GND pinout 

• Drop-in replaceable to existing layouts • -400 /85 0 characterization and designs for easy upgradeability 

• DIP, SOIC, and EIAJ SSOP package 
Industrial temperature range for field • options applications 

• TI has established two alternate • Flexible approaches for many 
sources 

board-space-saving needs 

• Standardization that comes from a 
common product approach 

The following table lists ABT octal devices currently being evaluated for market introduction. 
Customers interested in learning more about TI's plans for these devices should contact the . 
Advanced System Logic Marketing hotline at (214) 997-5202. 

DEVICE PIN COUNT DESCRIPTION 

'ABT563 20 Octal D-Type Transparent Latch 

'ABT564 20 Octal D-Type Flip-Flop 

'ABT648 24 Octal Registered Bus Transceiver 

'ABT825 24 Octal Register 

'ABT834 24 Octal Registfilred Bus Transceiver 

'ABT845 24 Octal Latch 

'ABT854 24 Octal Registered Bus Transceiver 

'ABT864 24 9-Bit Transceiver 



SN54ABT125, SN74ABT125 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
FEBRUARY 1991 - REVISED APRIL 1993 

• State-of-the-Art EPIC-IIBTM BiCMOS DeSign 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R=O) 

SN54ABT125 ••• J PACKAGE 
SN74ABT125 ••• 0, DB, OR N PACKAGE 

(TOP VIEW) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 Vat Vec = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH, 
64-mAIOd 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

The I ABT125 bus buffer features independent line 
drivers with 3-state outputs. Each output is 
disabled when the associated output-enable (OE) 
input is high. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to VCC 
through a pullup resisto'; the minimum value ofthe 
resistor is determined by the current-sinking 
capability of the driver. 

10E vcc 
lA 40E 

4A 
4Y 

2A 30E 
2Y 

GND 7 

SN54ABT125 ••• FK PACKAGE 
(TOP VIEW) 

Iw °IW ~~~~S? 

1Y 
3 2 1 2019 4A 4 18 

NC 5 17 NC 

20E 6 16 4Y 
NC 7 15 NC 

2A 8 14 30E 
9 10 11 12 13 

>-0(,)>-< 
C\lzzC')C') 

<!l 

NC - No internal connection 

The SN74ABT125 is available in Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT125 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT125 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each butler) 

INPUTS OUTPUT 

OE A Y 

L H H 

L L L 

H X Z 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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SN54ABT125, SNl 4ABT125· 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 
03767, FEBRUARY 1991 - REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 

10E 

1A 

20E 

2A 

30E 

3A 

40E 

4A 

1 

2 

4 

5 

10 

9 

13 

12 

"-

'" 

'" 

'" 

1 EN 3 
'V 

6 

8 

11 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

Pin numbers shown are for the 0, DB, J, and N packages. 

10E 

~ 1Y 

1A 
2 

2Y 

>-__ 3_ 1Y 

20E 
4 

~ 3Y 

2A 
5 

4Y 

>-__ 6~ 2Y 

30E 
10 

~ 3A 
9 >-_,-8_ 3Y 

40E 
. 13 

~ 4A 
12 >-_--'1_1_ 4Y 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ..................................... , ............ -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT125 ................. f! ......•........... 96 mA 

SN74ABT125 .................................... 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... ~18 mA 
Output clamp current,.IOK (Vo < 0) .......................................... ,............ -50 mA 
Maximum power dissipation at T A = 55°C (in still air): D package ................................ 0.7 W 

DB package ............................... 0.6 W 
N package ................................ 1.1 W 

Storage temperature range ....................................................... -65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions' is not 
implied. Exposure to absolute-maximum-rate.dconditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

"'tiM Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Onused or floating Inputs must be held high or low. 

PRODUCT PREVIEW Information concerns product8ln the formative or 
dos!an phase of developmenL Characlertstlc data and _ 
specllicatlon8 are design goals. Taxas InstrLlments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT125 SN74ABT125 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 .4:- 2 

It'O.8 0.8 

O~Vee 0 Vee 

G -24 -32 

" 48 64 
g: 10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

v 
rnA 

rnA 

nslV 

°e 



SN54ABT125, SN74ABT125 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
03767, FEBRUARY 1991 - REVISED APRIL 1993 

electrical characteristics over reco~mended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT125 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX 

VIK VCC=4.5V, 11=-18mA -1.2 -1.2 

Vcc= 4.5 V, IOH=-3mA 2.5 2.5 

VCC = 5 V, IOH=-3mA 3 3 
VOH 

VCC=4.5V, IOH=-24mA 2 2 

VCC=4.5V, IOH=-32 rnA 2* 

VCC=4.5V, IOl=48 rnA 0.55 0.55 
VOL 

0.55* VCC=4.5V, IOl=64 rnA 

II VCC= 5.5 V, VI = VCC or GND ±1 ±1 

10ZH VCC= 5.5 V, VO=2.7V 50 50 

10Zl VCC=5.5V, VO=0.5V -50 !OO 
loff VCC=O, Vl orVO,,4.5V ±100 .It 
ICEX VCC=5.5V, VO=5.5V Outputs high 50 A~ 50 

10§ VCC= 5.5 V, VO=2.5V -50 -100 -200'11 -5{1!) -200'11 

Outputs high 1 250 Q 250 

ICC 
VCC= 5.5 V, 10=0, Outputs low 24 30 r;ff 30 
VI = VCC or GND 

Outputs disabled 0.5 250 250 

VCC ='5.5 V, Outputs enabled 1.5 1.5 
One input at Data inputs 

AICC' 3.4 V, Outputs disabled 0.05 0.05 
Other inputs at 
VccorGND Control inputs 1.5 1.5 

Ci VI = 2.5 V or 0.5 V 3 

Co Vo = 2.5 VorO.5 V 7 

t All typical values are at VCC = 5 V. 
* On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'II This data sheet limit may vary among suppliers. 

SN74ABT125 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

50 

-50 

'±100 

50 

-50 -200'11 

250 

30 

250 

1.5 

0.05 

1.5 

'This is the increase in supply current for each input that is at the specified TIL voltage level rather than VCC or GND. 

UNIT 

V 

V 

V 

IlA 

IlA 

IlA 

I!A 
I!A 
rnA 

IlA 

rnA 

I!A 

rnA 

pF 

pF 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER . (INPUT) 

tPlH'II 
A 

tPHl'll 

tPZH'II 

tPZl'll 
OE 

tpHZ 
OE 

tPLZ'II 

'II This data sheet limit may vary among suppliers. 

PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development. Characteristic data and other 
speclflcations are design goals. Texas Instruments reserves the right to 
change or discontinue these products wHhout notice. 

TO 
VCC = 5 V, 

(OUTPUT) 
TA=25°C 

MIN TYP 

1 3.2 y 
1 3.7 

, 1 3.6 y 
1 4.9 

1 3.5 y 
1 3.3 

~TEXAS . 
INSTRUMENTS 

MAX 

4.3 

4.9 

4.8 

6.3 

5.4 

5.3 

'POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SNS4ABT125 SN74ABT125 
UNIT 

MIN M~ MIN MAX 

1 ~7 1 5.8 
ns 

1 "q,{6.2 1 5.9 

1.Q. 6 1 5.9 

,~ 
ns 

7.5 1 7.4 

&,1 6.3 1 6.2 
ns 

I~~ 1 7.2 1 6.3 

2-5 



SNS4ABT12S, SN74ABT125 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 
03767, FEBRUARY 1991- REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 5000, 
From Output ---e>------<_-.il/'vtv---I-/ 

o Open 

rD 

TEST S1 
Under Test 

CL=50pF T 
(see Note A) 

5000 

LOAD CIRCUIT FOR OUTPUTS 

I+-- tw ------+I 

-=-

I I ~ __ __ 

Input 3 }( ... 1._5_V __ :: 

VOLTAGE WAVEFORMS 
PULSE DURATION 

Timing Input 

Data Input 

tPLWtPHL Open 
tpLZltpZL 7V 

tpHzltPZH Open 

3V 
-------y1.5 V 
_____ ..J, 1'-______ OV 

1....1.. ~ 
Itsurth I 
I I 

-=-X-, ---..1 1.5V '£ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

3V 
Input 

(see Nota B) ==¥1.5V X1•5V 

3V 

OV I 

=>:<1.5 V ):(1.5 V 
Output 
Control OV 

Output 

I 1 
KtJ>HL tpLH~ 

1 

!1.5V 
I ~VOH 

I 
I 

I ' 1.5V 

I VOL 
I 

IKtPLH tPHL~ 

\1.5 V 
y.;;VOH 

1.5V 
-- VOL 

Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

tpZL~ 14- I 

~ I I tpLZ -.I 
I~ I K 3.5 V 
I 1.5V I 

VOb_+~~ VOL 
I I 
I 1 tpHZ 41 ~ tpZH ~ ~ I 

!1.5V 
'(OH"-o.av VOH 

=OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH·LEVEL ENABLING 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR ,;; 10 MHz, Zo l, 50 0, tr ,;; 2.5 ns, tf';; 2.5 ns. 
C. Waveform 1 is for an output with intemal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. • 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
, INSTRUMENTS 
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SN54ABT126, SN74ABT126 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
, FEBRUARY 1991 - REVISED APRIL 1993 

• State-of-the-Art EPIC-IlBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

SN54ABT126 ••• J PACKAGE 
SN74ABT126, , • 0, DB, OR N PACKAGE 

(TOP VIEW) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 1 V at Vee = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Smail-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

The I ABT126 bus buffer features independent line 
drivers with 3-state outputs, Each output is 
disabled when the associated output-enable (OE) 
input is low. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to GNO 
through a pulldown resistor; the minimum value of 
the resistor is determined by the current-sourcing 
capability of the driver. 

VCC 
40E 
4A 

20E 4 4Y 
2A 30E 
2Y 3A 

GND 7 

SN54ABT126 •• , FK PACKAGE 
(TOP VIEW) 

W uW 
<OUz>uO .......... ..r 

1Y 
3 2 1 2019 4A 4 18 

NC 5 17 NC 

20E 6 16 4Y 
NC 7 15 NC 
2A 8 14 30E 

9 10 11 12 13 

>-ou>-< C\lzzC')C') 
(!) 

NC - No internal connection 

The SN74ABT126 is available in Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit.board area. 

The SN54ABT126 is characterized for operation over'the full military temperature range of-55°C to 125°C. The 
SN74ABT126 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A Y 

H H H 

H L L 

L X Z 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • OALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 

2-7 



SN54ABT126, SN74ABT126 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 
03768, FEBRUARY 1991 - REVISED APRIL 1993 

logic symbolt 

10E 
lA 

20E 
2A 

30E 
3A 

40E 
4A 

1 
2 

4 
5 

10 
9 

13 
12 

EN 1 
\l 

3 

6 

8 

11 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

Pin numbers shown are for the 0, DB, J, and N packages. 

logic diagr~m (positive logic) 

10E 

~ lY 

lA 2 

2Y 
3 

lY 

4 

~ 
20E 

3Y 
5 

2A 
4Y 

6 
2Y 

10 

~ 
30E 

3A 
9 8 

3Y 

13 

~ 
40E 

12 
4A 

11 
4Y 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
+ Supply voltage range, Vee .......................................................... -0.5 V to 7 V 

Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ........... .. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT126 ,................................... 96 mA 

SN74ABT126 .................................... 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum pc;>wer dissipation at T A = 55°C (in still air): D package ...............................• 0.7 W 

DB package ................................ 0.6 W 
N package .............. ' .................. 1.1 W 

Storage temperature range ....................................................... -65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other condnions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure· to absolute-maximum-rated conditions for extended periods may affect device reliability., 

NOTE1: The Input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2-8 
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SN54ABT126, SN74ABT126 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
D3768, FEBRUARY 1991 - REVISED APRIL 1993 

recommended operating conditions (see Note 2) 

SN54ABT126 SN74ABT126 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 ,:;;:. 2 V 

Vil low-level input voltage "i::''O·8 0.8 V 

VI Input voltage O<i:"vee 0 Vee V 

10H High-level output current :;;) -24 -32 mA 

10l low-level output current ,,":;;t 48 64 mA 

I'1t1M Input transition rise or fall rate It;::" 5 5 ns/V 

TA Operating free-air temperature -55 125 -40 85 °e 

NOTE 2: Un~sed or floating Inputs must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT126 SN74ABT126 
PARAMETER TEST CONDITIONS 

TYPt MIN MAX MIN MAX MIN MAX 

VIK Vee = 4.5 V, 11=-18mA -1.2 -1.2 -1.2 

Vee =4.5V, 10H =-3 rnA 2.5 2.5 2.5 

Vee=5V, 10H =-3 mA 3 3 3 
VOH 

Vee = 4.5 V, 10H =-24mA 2 2 

Vee =4.5 V, 10H =-32 rnA 2+ 2 

Vee=4.5V, IOl=48 mA 0.55 0.55 
VOL 

0.55+ Vee =4.5 V, 10l = 64 mA 0.55 

II Vee=5.5 V, VI = Vee or GND ±1 ±1 ±1 

10ZH Vee=5.5 V, VO=2.7V 50 <:~ 50 

10Zl Vee = 5.5 V, VO=0.5V -50 i~j.·50 -50 

loff Vee = 0, VI orVo :>4.5 V ±100 .,~.c ±100 

leEX Vee=5.5 V, VO=5.5V Outputs high 50 B' 50 50 

10§ Vee=5.5 V, VO=2.5V -50 -100 -200 .~~6 -200 -50 -200 

Outputs high 1 250 .lit 250 250 

lee 
Vee =5.5 V, 10=0, Outputs low 24 30 30 30 
VI = Vee or GND 

Outputs disabled 0.5 250 250 250 

I'1lee'l 
Vee = 5.5 V, One input at 3.4 V, Outputs enabled 1.5 1.5 1.5 

Other inputs at Vee or GND Outputs disabled 50 50 50 

ei VI = 2.5 V or 0.5 V 3 

eo Vo = 2.5 V or 0.5 V 7 

t All tYPical values are at Vee = 5 V. 
+ On products compliant to Mll-STD-883, elass S, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'\I This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

PRODUCT PREVIEW information concerns products in the'formative or 

:::~~RcaC~~:eareO~es1:~:~~fexa;'~:~~~~~C re::r~es ~~: ri;~~~ 
change or discontinue these products without notice. -I/} TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

UNIT 

V 

V 

V 

IlA 

~A 

IlA 

IlA 

IlA 

mA 

jlA 

mA 

IlA 

mA 

jlA 

pF 

pF 
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SN54A~T126, SN74ABT126 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 
D3768, FEBRUARY 1991 - REVISED APRIL 1993 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER (INPUT) 

tpLHt 
A 

tpHLt 

tpZHt 
OE 

tpZLt 

tPHZt 
OE 

tPLZt 
. . 

t This data sheet limit may vary among suppliers . 

PRODUCT PREVJEW information concerns products in the formative or 
design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 

2-10 

TO 
Vee =5 V, 

(OUTPUT) 
TA = 25'e 

MIN TYP 

1 2.9 
V 

1 2.5 

1 4.4 
V 

1 4.4 

1 3 
V 

1 3 

~TEXAS 
INSTRUMENTS 

MAX 

4.9 

5.1 

5.B 

5.9 

5.7 

5.B 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT126 SN74ABT126 
UNIT 

MIN M~ MIN MAX 

1 it!.3 1 6.3 
ns 

1 _~(f5.9 1 5.7 

~. 5.3 1 6.5 
ns 

~; 6.4 1 6.5 

~Ovl 6.9 1 6.B 
ns 

~"" 1 7.2 1 6.7 



SN54ABT126, SN74ABT126 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
03768, FEBRUARY 1991 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

soon 
From Output -_-----<_-A./V'V-----' 

Under Test 

CL=SOpF 

(see Note A) I soon 

S1 o Open 

rD 

-=-

LOAD CIRCUIT FOR OUTPUTS 

Timing Input 

II1II--- tw ~ 
1 1 

Input 3 }(\....1._S_V __ :: Data Input 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

==>:<1.SV )(1.SV 

I 
tPLH-H 

3V 
Output 

ov Control 

TEST S1 

tpLttftPHL Open 

tPLZItPZL 7V 

tpHzltPZH Open 

3V 
-------y1.S V 

-----...J·I'------- ov 
I.. .1.. .1 
Itsul"th 1 
1 1 

-=-X--""11.SV '£:: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

==>(1.SV ):(1.SV 
I 

tpZL ---+i II1II- I 
I 

3V 

OV 

Output 

KtPHL 
Output I tPLZ -.I ~ 

1 

!1.SV 
~VOH I 

\:.sv I :Kc 3.SV 
1 

Waveform 1 
I i 1.SV 

S1 at 7 V 
1 I VOL I I ~",-+~.~ VOL 

~ ~tPLH 
(see Note C) 

I 1 tPHZ ~ ~ 
tpHL 1 tpZH ~ ~ Output I 

\1.SV 
FVOH Waveform 2 

!1.SV 
~H-O.3V VOH 

1.SV S1 atOpen 
= OV 

Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. / CL includes probe and jig capacitance. 

VOL (see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR:5 10 MHz, Zo = 50 n, tr :5 2.5 ns, tf:5 2.5 ns. 
C. Waveform 1 is for an output wHh intemal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS . 
INSTRUMENTS 
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• State-of-the-Art EPIC-IIBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 1 V at Vee =5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
54-mAlod 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. Taken together with the I ABT241 and 
I ABT244, these devices provide the choice of 
selected combinations of inverting and 
non inverting outputs, symmetrical OE (active-low 
output-enable) inputs, and complementary OE 
and OE inputs. 

The I ABT240 is organized as two 4-bit buffers/line 
drivers with separate output-enable (OE) inputs. 
When OE is low, the device passes data from the 
A inputs to the Y outputs. When OE is high, the 
outputs are in the high-impedance state. 

SCBS098C-

SN54ABT240,SN74ABT240 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
JANUARY 1991 - REVISED DECEMBER 1992 

SN54ABT240 ••• J PACKAGE 
SN74ABT240 ••• DB, ow, OR N PACKAGE 

(TOP VIEW) 

1A1 
2Y4 

2Y2 
1A4 
2Y1 

GND 

VCC 
20E 
1Y1 
2A4 
1Y2 
2A3 
1Y3 
2A2 
1Y4 
2A1 

SN54ABT240 ••• FK PACKAGE 
(TOP VIEW) 

1A2 
3 2 1 2019 

1Y1 4 18 
2Y3 5 17 2A4 
1A3 6 16 1Y2 
2Y2 7 15 2A3 
1A4 8 14 1Y3 

9 10 11 1213 

>=~<)!:~ 
C\I(!lC\l~C\I 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT240 is available in Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT240 is characterized for operation overthe full military temperature range of-55°C to 125°C. The 
SN74ABT240 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A Y 

L H L 

L L H 

H X Z 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

~TEXAS. 
INSTRUMENTS 
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Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT240, SN74ABT240 . 
OCTAL BUFFERSIDRIVERS 
WITH a-STATE OUTPUTS 
SCBS098C - 03702, JANUARY 1991 - REVISED DECEMBER 1992 

logic syrribolt 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

" EN 
t,:;' 

I> "V 
18 

16 

14 

12 

" EN 
t,:;' 

I> "V 
9 

7 

5 

3 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12, 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee "', ............................. "....................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................... -0.5 V to 7 V 

, Voltage applied to any output in the high state or power-off state, Vo ..................... -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT240 .................................... 96 mA 

, SN74ABT240 ................................... 128 mA 
Input clamp current, 11K (VI < 0) .......... : ................................................. -18 mA 
Output clamp current, 10K (VO < 0) .............•.......... .' ............................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DB package ........................... :. 0.65 W 

DW package ............................. 0.85 W 
N package. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.3 W 

Storage temperature range ........................................................ -65°C to 150°C 

t Sti6sses beyond those listed undsi "absolute maximum iatings" may cause permanent damage to the device. These are stress ratings antY', and 
functional operation of ihe device at these or any other conditions beyond those indicated under "recommended operating condHions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

~TEXAS . 
INSTRUMENTS 
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SN54ABT240, SN74ABT240 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS098C - 03702, JANUARY 1991 - REVISED DECEMBER 1992 

recommended operating conditions (see Note 2) 
SN54ABT240 SN74ABT240 

UNIT 
MIN MAX MIN MAX 

VCC Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 VCC 0 VCC V 

10H High-level output current -24 -32 mA 

10L Low-level output current 48 64 mA 

I!tlllv Input transition rise or fall rate I Outputs enabled 5 5 nslV 

TA Operating free-air temperature -55 125 -40 85 °c 

NOTE 2: Unused or floating inputs must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
TA = 25°C 

MIN 

VIK VCC=4.5V, II =-18 mA 

VCC=4.5V, IOH=-3mA 2.5 

VCC=5V, IOH=-3mA 3 
VOH 

VCC=4.5V, IOH=-24mA 2 

VCC=4.5V, IOH=-32mA 2* 

VCC=4.5V, IOL=48 mA 
VOL 

VCC=4.5V, IOL=64mA 

II VCC=5.5V, VI = VCC or GND 

10ZH VCC=5.5V, VO=2.7V 

10ZL VCC=5.5V, VO=0.5V 

loff VCC=O, Vl orVO"'4.5V 

ICEX VCC = 5.5 V, VO=5.5V Outputs high 

1011 Vee = 5.5 V, VO=2.5V -50 

Outputs high 

ICC 
Vee = 5.5 V, 10=0, Outputs low 
VI = Vee or GND 

Outputs disabled 

Vee=5.5V, Outputs enabled 

I!lee# 
One input at 3.4 V, Data inputs 

Outputs disabled 
Other inputs at 
VeeorGND Control inputs 

Ci VI = 2.5 VorO.5 V 

Co Vo = 2.5 VorO.5 V 

t All typical values are at Vec = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ This data sheet limit may vary among suppliers. 

TYpt 

-100 

1 

24 

0.5 

3 

8 

SN54ABT240 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

±1 ±1 

10§ 10§ 

-10§ -10§ 

±100 

50 50 

-180 -50 -180 

250 250 

30 30 

250 250 

1.5 1.5 

0.05 0.05 

1.5 1.5 

11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT240 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

10§ 

-10§ 

±100 

50 

-50 -180 

250 

30 

250 

1.5 

0.05 

1.5 

# This is the increase in supply current for,each input that is at the specified TTL voHage level rather than VCC or GND. 

"'TEXAS ' 
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UNIT 

V 

V 

V 

I1A 
I1A 
I1A 
I1A 
I1A 
mA 

I1A 
mA 

I1A 

mA 

pF 

pF 
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SN54ABT240, SN74ABT240 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS098C - 03702, JANUARY 1991 - REVISED DECEMBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM TO 
Vee = 5V; SN54ABT240 SN74ABT240 

PARAMETER (INPUT) (OUTPUT) 
TA = 25°C UNIT 

MIN TYP MAX .MIN MAX MIN MAX 

tpLH 1 2.9 4.1 0.8 5.5 1 4.8 
A Y ns 

tpHL 1.6 3.1 4.3 1 5.5 1.6 4.8 

tpZH 1.1 3.1 4.7 0.8 7.5 1.1 5.2 
OE y ns 

tpZL 1.1 2.7 5.8 0.8 7.7 1.1 6.2 

tpHZ 
OE 

1.8 4.6 5.7 1.7 7 1.8 6.4 
Y ns 

tpLZ 1.6 4 5.4 1.3 7.2 1.6 5.8 

I 

~TEXAS . 
INSTRUMENTS 
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SN54ABT240, SN74ABT240 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS098C - 03702, JANUARY 1991 - REVISED DECEMBER 1992 

PARAMETER MEASUREMENT INFORMATION 

Sl soon 
From Output ----iI----_._--f\;V\r----' 

Under Test 

CL=SOpF 

(see Note A) I soon 

LOAD CIRCUIT FOR OUTPUTS 

14-------- tw ------.! 
1 1 

7V o 
o Open 

Timing Input 

Input 3 }( .... 1_.5_V ___ :: Data Input 

Input 
(see Note B) 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~l.SV Xl •5V 
I 

1 1 
tpLH~ 

1 

KtPHL 

I 

3V 
Output 

OV Control 

Output 
Waveform 1 

TEST Sl 

tPLH/tPHL Open 

tpLz/tpZL 7V 

tPHzltpZH Open 

itsu th 1 

-~----~ 1 _1._5_V ____ ~ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

===::>(1.5 V 

I 
tpZL ~ 14-

1 : tpLZ 

I 1.5 V 

3V 

OV 

3V 

OV 

3V 

OV 

3.SV 

!l.SV 
~VOH 

: 1.5 V 
Sl at 7 V VOL + 0.3 V 

1 I VOL I ---- VOL 
(see Note C) ~ 1 l~tPLH I 1 tpHZ 4i 

tPHL~ I tpZH ~ ~ Output I 

\1.5V 
FVOH 

I' ---- VOH 
Waveform 2 VOH -0.3 V 

Output 1.5 V 

VOL 
Sl at Open 

(see Note C) =OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR <; 10 MHz, Zo = 50 n, tr <; 2.5 ns, tf <; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

,~TEXAS 
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• State-of-the-Art EPIC-IIBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 V at Vee = 5 V, T A = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mA loll 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (S,SOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. Taken together with the' ABT240 and 
'ABT244, these devices provide the choice of 
selected combinations of inverting and 
noninverting outputs, symmetrical OE (active-low 
output-enable) inputs, and complementary OE 
and OE inputs. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to Vee 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 

SN54ABT241, SN74ABT241 
OCTAL BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
, JANUARY 1991 - REVISED DECEMBER 1992 

SN54ABT241 ••• J PACKAGE 
SN74ABT241 ••• DB, ow, OR N PACKAGE 

(TOP VIEW) 

10E 
lAl 
2Y4 

2Y2 
lA4 
2Yl 

GND 

Vee 
20E 
1Yl 
2A4 
lY2 
2A3 
1Y3 
2A2 
1Y4 
2Al 

SN54ABT241 ••• FK PACKAGE 
(TOP VIEW) 

1A2 
2Y3 
lA3 
2Y2 
lA4 

3 2 1 
4 

5 

6 

7 

8 
9 10 11 

2019 
18 

17 

16 

15 

14 
12 13 

lYl 
2A4 
1Y2 
2A3 
lY3 

capability of the driver. OE should be tied to GNO through a pulldown resistor; the minimum value of the resistor 
is determined by the current-sourcing capability of the driver. 

The SN74ABT241 is available in Tl's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT241 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT241 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated, 

PRODUCTION DATA information Is current as of publication date. 
Products conform to specifications per the tenns of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT241, SN74ABT241 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
D3703, JANUARY 1991 -, REVISED DECEMBER 1992 

FUNCTION TABLES 

INPUTS OUTPUT 
10E 1A 1Y 

L H H 

L H H 

L L L 

INPUTS OUTPUT 
20E 2A 2Y 

H H H 

H L L 

L X Z 

logic symbolt logic diagram (positive logic) 

1A1 

1A2 

1A3 

1A4 

20E 

2A1 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

i' EN 

~ 
I> 

~N 
I> 

10E 

18 
'V 1Y1 1A1 

16 
1Y2 

, 14 

12 
1Y3 1A2 
1Y4 

1A3 

1A4 
2Y1 

9 
'V 

7 
2Y2 

5 
2Y3 20E 

3 
2Y4 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEG Publication 617-12. 

2A1 
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2A2 

2A3 

2A4 
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19 

11 

13 

15 

17 
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16 
1Y2 

14 
1Y3 

12 
1Y4 
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2Y1 

7 
2Y2 

5 
2Y3 -
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SN54ABT241,SN74ABT241 
OCTAL BUFFERSIDRIVERS 

WITH 3-STATE OUTPUTS 
03703. JANUARY 1991 - REVISED DECEMBER 1992 

absolute maximum ratings over operating free-alr temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . .. . . . .. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............... -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT241 .................................... 96 mA 

SN74ABT241 ................................... 128 mA 
Input clamp current, 11K (VI < 0) ............................................................ -18 mA 
Output clamp current, 10K (VO < 0) ........................................................ -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package ............................. 0.65 W 

DW package ............................. 0.85 W 
N package ................................ 1.3 W 

Storage temperature range ........................................................ -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

at/av Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floatIng inputs must be held hIgh or low. 

~TEXAS 
INSTRUMENTS 

POST OFRCE BOX 655303 • DAUAS. TEXAS 75265 

SN54ABT241 SN74ABT241 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vee 0 Vee 
-24 -32 

48 64 

5 5 

-55 125 -40 85 

UNIT 

V 

V 

V 

v 

mA 

mA 

nsN 

°e 
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SN54ABT241, SN74ABT241 
OCTAL SUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
D3703;JANUARY 1991 - REVISED DECEMBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT241 SN74ABT241 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX MIN MAX 

VIK VCC=4.SV, 11=-18mA -1.2 -1.2 -1.2 

VCC=4.SV, IOH=-3mA 2.S 2.S 2.S 

VCC=SV, IOH=-3mA 3 3 3 
VOH 

VCC=4.SV, IOH =-24 rnA 2 2 

VCC=4.SV, IOH=-32mA 2:1: 2 

VCC=4.SV, IOL=48mA O.SS O.SS 
VOL 

O.SS:I: VCC=4.SV, IOL=64mA O.SS 

II VCC=S.SV, VI = VCC or GND ±1 ±1 ±1 

IOZH VCC=S.SV, VO=2.7V SO SO SO 

10ZL VCC=S.SV, VO=O.SV -so -SO -50 

loff VCC=O, VI orVO:S:4.5 V ±100 ±100 

ICEX VCC=5.5V, VO=5.5V Outputs high 50 50 50 

IO§ VCC=S.SV, VO=2.5V -50 -100 -180 -50 -180 -50 -180 

Outputs high 1 2S0 250 250 

ICC 
VCC=5.5V, 10=0, Outputs low 24 30 30 30 
VI = VCC or GND 

Outputs disabled 0.5 250 250 250 

VCC=5.5V, Outputs enabled 1.5 1.5 1.5 

AICClI 
One input at 3.4 V, Data inputs 

Other inputs at I Outputs disabled O.OS O.OS O.OS 

VccorGND Control inputs 1.5 1.5 1.5 

Ci VI = 2.5 V or 0.5 V 3 

Co VO=2.5 VorO.S V 8 

-t All typical values are at VCC - S V. 
:I: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of thetes! shbuld not exceed one second. 
11 This is the increase in supply current for each input that is at the specified TTL vo~age level rather than VCC or GND. 
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V 

V 

V 

IIA 
IIA 
IIA 
IIA 
IIA 
rnA 

IIA 
rnA 

IIA 

rnA 

pF 
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SN54ABT241, SN74ABT241 
OCTAL BUFFERSIDRIVERS 

WITH 3-STATE OUTPUTS 
03703, JANUARY 1991 - REVISED DECEMBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER (INPUT) 

tPLH 
A 

tpHL 

tpZH 

tpZL 
OEorOE 

tpHZ 
OEorOE 

tpLZ 

TO 
VCc=5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP 

1 2.6 
Y 

1 2.9 

1.1 4.8 
Y 

1.3 4.3 

1.6 4.6 
Y 

1 3.9 

-!11 TEXAS 
INSTRUMENTS 

MAX 

4.1 

4.2 

6.3 

5.8 

6.1 

5.4 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT241 SN74ABT241 
UNIT 

MIN MAX MIN MAX 

0.8 5.3 1 4.6 
ns 

0.8 5 1 4.6 

1 7 1.1 6.8 
ns 

1 7 1.3 6.8 

0.8 7.9 1.6 7.1 
ns 

0.8 6.2 1 5.9 
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SN54ABT241, SN74ABT241 
OCTAL BUFFERSIDRIVERS 
WITH 3-STATE OUTPUTS 
03703, JANUARY 1991 "' REVISED DECEMBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 500(1 
From Output --e----<.--.A,J'v'\r--'----/ 

o Open 

rD 

TEST 91 
Under Test 

CL= 50 pF 

(see Note A) T 500(1 

-=- -=-

LOAD CIRCUIT FOR OUTPUTS 

I<II--tw--+l 
1 1 

Input 3 X ... 1'_5_V __ :: 

VOLTAGE WAVEFORMS 
PULSE DURATION 

tPLWtPHL Open 

tpLZItPZL 7V 

tPHZItPZH Open 

Timing Input -------y1.5 V 

-----...J,I'------- ov 

3V 

Data Input 

I.. .~ ~ 
1 tsu I' th I 
1 1 

--"""'*1.5 V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

Input 
(see Note B) ==:):(1.5 V )(1.5 V 

3V 

OV I 
~1.5V .. ):(1'5V 

3V 
Output 
Control 

OV 

Output 

tPLH +--.: KtPHL 

I .1 I ~VOH 
1 !1.5V 
1 

I 1.5 V 

1 VOL 
1 l~tPLH tPHL~ 

\1.5V 
FVOH 

1.5V 

-- VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

Output 
Waveform 1 

SI at7V 
(see Note C) 

Output 
Waveform 2 
SI atOpen 

(see NilteC) 

tpZL~ I+- I 

~ 1 i tPLZ -+I 
I~ 1 ~ 3.5 V 
1 1.5V I 

VOL + 0.3 V 
1 I --- VOL 

1 1 tpHZ ~ ~ tpZH ~ ~ 1 

!1.5V 
~H-O.3V VOH 

= OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

NOTES: A. CL includes probe and jig capacitance. 

2-24 

B, All input pulses are supplied by generators having the following characteristics: PRR S; 10 MHz, Zo = 50 (1, tr S; 2$ ns, tf S; 2.5 ns. 
C, Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. .. 

Figure 1. Load Circuit and Voltage Waveforms 
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• State-of·the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 V at Vee =5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic. 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

These octal buffers and line drivers are designed 
$pecifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. Taken together with the' ABT240 and 
'ABT241, these devices provide the choice of 
selected combinations of inverting and 
noninverting outputs, symmetrical OE (active-low 
output-enable) inputs, and complementary OE 
and OE inputs. 

The' ABT244 is organized as two 4-bit buffers/line 
drivers with separate output-enable (OE) inputs. 
When OE is low, the device passes data from the 
A inputs to the Y outputs. When OE is high, the 
outputs are in the high-impedance state. 

SN54ABT244, SN74ABT244 
OCTAL BUFFERSIDRIVERS 

WITH 3·STATE OUTPUTS 
03655. JANUARY 1991 - REVISED JULY 1993 

SN54ABT244 ••• J PACKAGE 
SN74ABT244 ••• DB, OW, OR N PACKAGE 

(TOP VIEW) 

2Y1 
GND 

Vcc 
20E 
1Y1 
2A4 
1Y2 
2A3 
1Y3 
:lA2 
1Y4 

SN54ABT244 •.. FK PACKAGE 
(TOP VIEW) 

1A2 
3 2 1 2019 

1Y1 4 18 
2Y3 5 17 2A4 
1A3 6 16 1Y2 
2Y2 7 15 2A3 
1A4 8 14 1Y3 

9 10 11 12 13 

T""c,.... ...... ~ 
~~~~C\I 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT244 is available in Tl's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT244 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT244 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A Y 

L H H 

L L L 

H X Z 

EPIC·ITe is a trademark of Texas Instruments Incorporated; 
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Copyright © 1993. Texas Instruments Incorporated 
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SN54ABT244, SN74ABT244 
OCTAL BUFFERSIDRIVERS 
WITH 3-STATE OUTPUTS 
SCBS099D - 03655, JANUARY 1991 - REillSED JULY 1993 

logic symbolt 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

r-. EN 

L;' 
, I> '\l 

18 

16 

14 

12 

1'0. EN 
~' 

I> '\l 
9 

7 

5 

3 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12, 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, VCC , ............. , ........................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ................... ~ .......................... , . . .. -0.5 V to 7 V 
Voltage applied to any output in the high state or power-off state, Vo ..................... -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT244 .................................... 96 mA 

SN74ABT244 .................................... 128 mA 
Input clamp current, 11K (VI < 0) ................... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -18 mA 
Output clamp current, 10K (V 0 < 0) ........................................................ -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DB package ............................. 0.65 W 

OW package ............................. 0.85 W 
N package. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.3 W 

Storage temperature range ........................................................ -65°C to 15QoC 

:j: Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voHage ratings may be exceeded ~ the input and output clamp-current ratings are observed. 

2-26 
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SN54ABT244, SN74ABT244 
OCTAL BUFFERSIDRIVERS 

WITH 3-STATE OUTPUTS 
SCBS099D - 03655, JANUARY 1991 - REVISED JULY 1993 

recommended operating conditions (see Note 2) 

SN54ABT244 SN74ABT244 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

10H High-level output current -24 -32 mA 

10l low-level output current 48 64 mA 

/111/1v Input trans~ion rise or fall rate 5 5 ns/V 

TA Operating free-air temperature -55 125 -40 85 °e 

NOTE 2: Unused or floating inputs must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONOmONS 
TA = 25°C 

MIN 

VIK Vee =4.5 V, 11=-18mA 

Vee =4.5 V, IOH=-3mA 2.5 

Vee = 5 V, IOH=-3mA 3 
VOH 

Vee =4.5 V, IOH=-24mA 2 

Vee";4.5V, IOH=-32mA 2; 

Vee =4.5 V, IOl=48mA 
VOL 

Vee =4.5 V, IOl=64mA 

II Vee =5.5 V, VI = Vee or GND 

10ZH Vee =5.5 V, VO=2.7V 

10Zl Vee =5.5 V, VO=0.5V 

loff Vee=O, VI orVOS4.5 V 

leEX Vee =5.5 V, VO=5.5V Outputs high 

1011 Vee =5.5 V, VO=2.5V -SO 
Outputs high 

ICC 
VCC=5.5V, 10=0, Outputs low 
VI = VCC or GND 

Outputs disabled 

VCC=5.5V, Outputs enabled 

/1ICC# 
One input at 3.4 V, Data inputs 

Other inputs at 
Outputs disabled 

VCCorGND Control inputs 

Ci VI = 2.5 VorO.5 V 

Co VO=2.5 VorO.5 V 

t All tYPical values are at Vec = 5 V. 
; On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ This data sheet limit may vary among suppliers. 

TYpt 

-100 

1 

24 

0.5 

3 

8 

SN54ABT244 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0,55 0.55 

0.55; 

±1 ±1 

10§ 10§ 

-10§ -1o§ 

±100 

50 50 

-180 -50 -180 

250 250 

30 30 

250 250 

1.5 1.5 

0.05 0.05 

1.5 1.5 

11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT244 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

10§ 

-10§ 

±100 

50 

-50 -180 

250 

30 

250 

1.5 

0.05 

1.5 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vec or GND. 
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UNIT 

V 

V 

V 

IIA 
IIA 
IIA 
IIA 
IIA 
mA 

IIA 
mA 

IIA 

mA 

pF 

pF 
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SN54ABT244, SN74ABT244 
OCTAL BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS099D - 03655, JANUARY 1991 - REVISED J!JLY 1993 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER (INPUT) 

tpLH 
A 

tpHL 

tpZH 
OE 

tpZL 

tpHZ 
OE 

tpLZ 

2-28 

TO 
Vcc=5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP 

1 2.6 
Y 

1 2.9 

1.1 3.1 
y 

2.1 4.1 
- 2.1 4.1 
Y 

1.7 3.7 

~TEXAS 
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MAX 

4.1 

4.2 

4.6 

5.6 

5.6 

5.2 
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SN54ABT244 SN74ABT244 
UNIT 

MIN MAX MIN MAX 

1 5.3 1 4.6 
ns 

1 5 1 4.6 

0.8 5.7 1.1 5.1 
ns 

1.2 7.9 2.1 6.1 

1.2 7.6 2.1 6.6 
ns 

1 7.9 1.7 5.7 



SN54ABT244, SN74ABT244 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS099D - 03655, JANUARY 1991 - REVISED JULY 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

soon 
From Output - ____ >--~e---.A,/\IV-----/ 

S1 o Open 

Under Test 

CL=50pF 

(see Note A) I soon rD 

-=-

LOAD CIRCUIT FOR OUTPUTS 

14-- tw -------+I 
I I 

Input 3 }(:1~.5~V~~~~ :: 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=¥_1_.5_V_~>:<1.5 V 

I I ~ 

3V 

OV 

tpLH ~ I I tpHL 

I I i ~-- VOH 
I !1.5V I 1.5V 

---+I~ I VOL 

tpHL --l.---.! 1+---1- tpLH 

\L ~I VOH 
,1.5 V T 1.5V 

. -- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

TIming Input 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

Output 
W/ilveform2 
S1 atOpen 

(see Note C) 

TEST S1 

tPLH/tPHL Open 

tPLZItPZL 7V 

tpHzltPZH Open 

3V 
-------y1,5V 

----:-~, 1'------- OV 
I.. .1. .! 
I tsu 1- th -I 
I I 

--""""\}(1.5V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

==::>:<1.5 V ):(1.5 V 

tpZL~ ~ I 

3V" 

OV 

__ -;-1 ..... II tpLZ ~ l+-
I ~ I ~--- 3.5V I 1.5V I 
I . I VO"-+~~ VOL 

I I tpHZ ---.r f.- . 
tpZH~ ~ I 

I ~-----r---- VOH 
VOH -0.3 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR s; 10 MHz, Zo = 50 n, tr S; 2.5 ns, tf S; 2.5 ns, 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. ' 

Figure 1. Load Circuit and Voltage Waveforms 
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• State-of-the-Art EPIC-IIBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 1 V at Vee =5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic DIPs 

description 

These octal bus transceivers are designed for 
asynchronous communication between data 
buses. The devices transmit data from the A bus 
to the B bus or from the B bus to the A bus 
depending upon the logic level at the 
direction-control (DIR) input. The output-enable 
(OE) input can be used to disable the device so the 
buses are effectively isolated. 

To ensure the high-impedance state during power 
up or power down" OE should be tied to Vee 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 

SCBS081C-

SN54ABT245, SN74ABT245 
OCTAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
- REVISED DECEMBER 1992 

SN54ABT245 ••• J PACKAGE 
SN74ABT245 ••• DB, OW, OR N PACKAGE 

(TOP VIEW) 

DIR Vee 
A1 OE 
A2 B1 
A3 B2 

B3 
B4 

A6 B5 
A7 B6 
A8 B7 

GND B8 

SN54ABT245 ••• FK PACKAGE 
(TOP VIEW) 

A3 4 
A4 5 
A5 6 
A6 7 

A7 8 

II: U 
C\I ~ - UI W 
««0>'0 

3 2 1 2019 
18 

17 

16 

15 

14 
9 1011 1213 

~~~1D~ 
(!) 

B1 
B2 
B3 
B4 
B5 

The SN74ABT245 is available in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT245 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
,SN74ABT245 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 
OPERATION 

OE DIR 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA Information Is current II of publication _. 
Products conform to specHlcations per the tenns of rexas Instruments 
standard warranty. Production pr0ct88ing does notnecessarily Include 
'lalting of aU parameters. . ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992. Texas Instruments Incorporated 
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SN54ABT245, SN74ABT245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS081C - 03656, JANUARY 1991 - REVISED DECEMBER 1992 

logic symbolt logic diagram (positive logic) 

19 
OE 

DIR 
1 " 

"-
L 

G3 DIR -=-1 *-----1-"'" 

3EN1[8AJ 
L-____ +-+-____ *-1~9~ OE 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

2 

L 
3 

4 

5 

6 

7 

8 

9 

3EN2[A8J 

"1 r 
\1 1 

t> 2\1 

18 

~ 
81 

A1 
2 

17 

16 
82 

83 
1-.... _--=.;18=- B1 

15 
84 

14 
85 

13 
86 

12 

11 
87 To 7 Other Channels 
88 

t This symbol is in accordance with ANSlllEEE Std 91-1984 
and IEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .................................... , ..................... -0~5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) ................................. _ -0.5 V to 7 V 
Voltage applied to any output in the high state or power-off state, Vo ..................... -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT245 .................................... 96 rnA 

SN74ABT245 ......................... : .......... 128 rnA 
Input clamp current, 11K (VI < 0) .............................................. , ............. -18 mA 
Output clamp current, 10K (VO < 0) ........................................................ -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DB package ............................. 0.65 W 

DW package ............................. 0.85 W 
Npackage ................. ' ............... 1.3W 

Storage temperature range ........................................................ -65°C to 150°C 

=I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indiCated under "recommended operating conditions' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded IT the input and output clamp-current ratings are observed. 

2-32 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



SN54ABT245, SN74ABT245 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBSOB1C - 03656, JANUARY 1991 - REVISED DECEMBER 1992 

recommended operating conditions (see Note 2) 

SN54ABT245 SN74ABT245 
UNIT 

MIN MAX MIN MAX 

VCC Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 VCC 0 VCC V 

10H High-level output current -24 -32 rnA 

10L Low-level output current 48 64 rnA 

Atll!.v Input transition rise or fall rate 5 5 nslV 

TA Operating free-air temperature -55 125 -40 85 °c 

NOTE 2: Unused or floatIng pIns (Input or I/O) must be held hIgh or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONOmONS 
TA = 25°C 

MIN 

VIK VCC=4.5V, 11=-18mA 

VCC = 4.5 V, IOH=-3mA 2.5 

VCC=5V, IOH=-3mA 3 
VOH 

VCC=4.5V, IOH=-24mA 2 

VCC=4.5V, IOH=-32mA 2:1: 

VCC=4.5V, IOL=48mA 
VOL 

VCC=4.5V, IOL=64mA 

VCC=5.5V, Control inputs 
II 

VI = VCC or GND AorB ports 

10ZH§ VCC=5.5V, VO=2.7V 

10ZL§ VCC=5.5V, VO=0.5V 

loff VCC=O, Vl orVO:<;;4.5V 

ICEX VCC=5.5V, Vo = 5.5 V Outpiits high 

10# VCC=5.5V, VO=2.5V -50 

VCC=5.5V, Outputs high 

ICC 10=0, AorB ports Outputs low 
VI = VCC or GND Outputs disabled 

VCC=5.5V, Outputs enabled 

AICCII 
One input at 3.4 V, Data inputs 

Outputs disabled 
Other inputs at 
VccorGND Control inputs 

Ci VI = 2.5 V or 0.5 V Control inputs 

Cio Vo =2.5 VorO.5 V Aor B ports 

t All typIcal values are at VCC = 5 V. 
:I: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 
~ This data sheet limit may vary among suppliers. . 

TYpt 

-140 

5 

22 

1 

4 

8 

SN54ABT245 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55:1: 

±1 ±1 

±100 ±100 

10~ 10~ 

-10~ -10~ 

±100 

50 50 

-180 -50 ,..180 

250 250 

30 30 

250 250 

1.5 1.5 

50 50 

1.5 1.5 

# Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT245 

MIN MAX 

-1.2 

2.5 

3, 

2 

0.55 

±1 

±100 

10~ 

-10~ 

±100 

50 

-50 -180 

250 

30 

250 

1.5 

50 

1.5 

II This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 
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UNIT 

V 

V 

V 

ItA 

ItA 
ItA 
ItA 
ItA 
rnA 

ItA 
rnA 

ItA 
rnA 

ItA 
rnA 

pF 

pF 



SN54ABT245, SN74ABT245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS081C - 03656, JANUARY 1991 ~ REVISED DECEMBER 1992· 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL =50 pF (unless otherwise noted) (see Figure 1) . 

FROM 
PARAMETER (INPUT) 

tpLH 
AorB 

tPHL 

tpZH 

tpZL 
OE 

tpHZ 
OE 

tPLZ 
. . t This data sheet limit may vary among suppliers . 

2-34 

TO 
VCC=5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP 

1 2.6 
BorA 

1 2.9 

1.3 3.3 
AorB 

2.3 4.3 

1.7t 4.7 
AorB 1.7t 4.3 

~'TEXAS 
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MAX 

4.1 

4.2 

4.8 

5.8 

6.2 

5.8 
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SN54ABT245 SN74ABT245 
UNIT 

MIN MAX MIN MAX 

1 4.8 1 4.6 
ns 

1 4.8 1 4.6 

1 5.9 1.3 5.3 

2.3 
ns 

2 7.5 6.3 

1.7 7.4 1.7t 7.2 

l.rt ns 
1.7 6.5 6.3 



SN54ABT245,SN74ABT245 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS081C - 03656, JANUARY 1991 - REVISED DECEMBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

soon 
From Output --.I---.._--JVVv------./ 

Under Test 

CL = 50 pF 

(see Note A) I soon 

S1 o Open 

rD 

-=-

LOAD CIRCUIT FOR OUTPUTS 

Timing Input 

14--tw~ 
1 1 

Input 3 r ... 1_.S_V ___ :: Data Input 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

===>:< 1.SV X1.SV 
I 

1 I 
KtPHL tpLH~ 

I 

3V 
Output 

OV Control 

Output 
Waveform 1 

TEST S1 

tpLWtPHL Open 

tPLZltpZL 7V 

tpHZItPZH Open 

------A1.S V 

------'. 1'-------
I.. .~ ~ 
1 tsu 1- th I 
1 1 

---"'}(1.SV ~ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

:=J(1.SV ):(1.5 V 
I 

tpZL -+i 14- I 

I itPLZ1 

3V 

OV 

3V 

OV 

3V 

OV 

3.5 V 

Output !1.SV 
I ~VOH 

I I 1.SV I 

I 
I 1.5 V 

S1 at 7 V ~.b...+~.!'y VOL 
I VOL I (see Note C) ~ 1 

IKtPLH 
I I tpHZ ~ 

tPHL~ tpZH ~ ~ Output I 

\1.SV 
pvVOH 

I ---- VOH 
Waveform 2 VOH-O.3V 

Output 1.5 V 

-- VOL 
S1 at Open 

(see Note C) =OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH·LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR :;; 10 MHz, Zo = 50 n, tr :;; 2.5 ns, tf:;; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT273,SN74ABT273 
OCTAL EDGE·TRIGGERED D·TYPE FLlp·FLOPS 

WITH CLEAR 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 1 V at Vee =5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
54-mAlod 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

The ' ABT273 is an 8-bit positive edge-triggered 
D-type flip-flop with a direct clear (ClR) input. It is 
particularly suitable for implementing buffer and 
storage registers, shift registers, and pattern 
generators. 

Information at the data (D) inputs meeting the 
setup time requirements is transferred to the Q 
outputs on the positive-going edge of the clock 
pulse. Clock triggering occurs at a particular 
voltage level and is not directly related to the 
transition time of the positive-going pulse. When 
the clock (ClK) input is at either the high or low 
level, the D-input signal has no effect at the output. 

SN54ABT273 ... J PACKAGE 
SN74ABT273 ... DB, DW, OR N PACKAGE 

(TOP VIEW) 

ClR 1 

10 
10 

VCC 
80 
80 
70 
70 
60 

30 60 
40 50 
40 9 50 

GNO ClK 
~ __ .s-

SN54ABT273 ..• FK PACKAGE 
(TOP VIEW) 

3 2 1 2019 
20 4 18 80 
20 5 17 70 
30 6 16 70 
30 7 15 60 
40 8 14 60 

9 10 11 12 13 

00:'::00 
"'"5c3U'lU'l 

1992 

The SN74ABT273 is available in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT273 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74ABT273 is characterized for operation from -40°C to 85°C. 

ClR 

L 

H 

H 

H 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 

ClK D Q 

X X L 

l' H H 

l' L L 

L X Qo 

EPIC-lIB is a trademark of Texas InstrumentS Incorporated. 

UNLESS OTHERWISE NOTED fIIis document contains PRODUCllON 

~~=:::u.: ~~rr::: = =~.:u::=m cc:;m ~ 
PRlduction processing does not nec:essarl1y Include IosUng :':1 
porarneta ... 
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SN54ABT273, SN74ABT273 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH CLEAR 
03769, FEBRUARY 1991-REVISED DECEMBER 1992 

logic symbolf 

ClR 
ClK 

10 

20 

30 

40 

50 

60 

70 

80 

1 

11 

3 

4 

7 

8 

13 

14 

17 

18 

f'..R 

~ C1 

10 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 

2 

5 

6 

9 

12 

15 

16 

19 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

logic diagram (positive logic) 

10 

3 

2 
1Q 

20 

4 

5 
2Q 

30 

7 

6 
3Q 

40 

8 

50 

13 

9 
4Q 

60 

14 

12 
5Q 

70 

17 

15 
6Q 

80 

18 

16 
7Q 

C1 

19 
8Q 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Va ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT273 ............................ '. . . .. . .. 96 rnA 

SN74ABT273 ............•......... : . . . . . . . . . . . .. 128 rnA 
Input clamp current, 11K (VI < 0) .................. , ........................................ -18 rnA 
Output clamp current, 10K (Va < 0) ................................................ ,...... -50 rnA 
Maximum power dissipation at T A = 55°C (in still air): DB package .............................. 0.65 W 

DW package ............................. 0.85 W 
N package ................................ 1.3 W 

Storage temperature range . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . .. -65°C to 150°C 

:j: Stresses beyond those listed under "absolu1e maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional" operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

~T~ 
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SN54ABT273, SN74ABT273 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH CLEAR 
03769, FEBRUARY 1991-REVISED DECEMBER 1992 

recommended operating conditions (see Note 2) 
SN54ABT273 SN74ABT273 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 d'! 2 V 

VIL Low-level input voltage ~\O.8 0.8 V 

VI Input voltage o <f4"vee 0 Vee V 

10H High-level output current l> -24 -32 mA 

10L Low-level output current /;3"' 48 64 mA 

AtlAv Input transition rise or fall rate ~<3~' 10 10 ns/V 

TA Operating free-air temperature .~ -55 125 -40 85 °e 

NOTE 2: Unused or floating inputs must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54ABT273 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX 

VIK Vee = 4.5 y, II =-18 mA -1.2 -1.2 

VCC=4.5V, 10H =-3 mA 2.5 2.5 

Vee = 5 V, IOH=-3mA 3 3 
VOH 

Vee=4.5V, 10H =-24mA 2 2 

Vee=4.5V, IOH=-32 mA 2:j: .,~'l 
Vee=4.5V, IOL=48mA 0.55 §.55 

VOL 
0.55:j: "~. Vec=4.5V, IOL=64 mA 

II Vec=5.5V, VI = Vee or GND ±1 .:!;) ±1 

loff Vee =0, VI or Vo S; 4.5 V ±100 (fit 
leEX Vee=5.5V, VO=5.5 V l0utputs high 50 ))));" 50 

10§ Vee =5.5 V, VO=2.5V -50 -100 -200'11 -50 -200'11 

Vee =5.5V, 10=0 L Outputs high 1 400'11 400'11 
lee 

VI = Vee or GND I Outputs low 24 30 30 

Alee# 
Vee =5.5 V, One input at 3.4 V, 

1.5 1.5 
Other inputs at Vee or GND 

ei VI = 2.5 V or 0.5 V 7 

t All typical values are at Vee = 5 V. 
:j: On products compliant to MIL-STD-883, elass S, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'II This data sheet limit may vary among suppliers. 

SN74ABT273 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 -200'11 

400'11 

30 

1.5 

#This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

PRODUCT PREVIEW Information concerns products In the formative or 

=~~C8C~~:e8re ~es~~~~~:~cl~~~=i~~Cre!~ ~~: rig0:~! 
change or discontinue these products without notice. -!!1 TEXAS 

INSTRUMENTS 
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UNIT 

V 

V 

V 

IlA 

IlA 
IlA 

mA 

IlA 

mA 

mA 

pF 

2-39 



SN54ABT273, SN74ABT273 
OCTAL EDGE~TRIGGERED D-TYPE FLIP-FLOPS 
WITH CLEAR 
03769, FEBRUARY 1991-REVISED DECEMBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

Vee = 5 V, SN54ABT273 SN74ABT273 
TA=25°e UNIT 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 150 0 1$ 0 150 MHz 

ClK high or low 3.3 3.3 ,.~Z" 3.3 
tw Pulse duration 

3.3,1J,7i 
ns 

ClRlow 3.3 3.3 

Data high 2 ?-' 2 

tsu Setup time before ClK! Data low ' 2.5 )~:5 2.5 ns 

ClR high 2 pP2 2 

th Hold time after ClK! Data high or low 1.2t 1':t1.2t 1.2t ns 

t ThiS data sheet limit may vary among suppliers. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

fmax 

tplH 
ClK 

tpHl 

tPHl ClR 

PRODUCT PREVIEW Information concerns 'products in the formalive or 
design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserve;s the right to 
change or discontinue these products without notice. 

2-40 

TO 
Vee = 5 V, 

(OUTPUT) 
TA = 25°e 

MIN TYP 

0 

2.5 
Q 

3.3 

Q 2.5 
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SN54ABT273 SN74ABT273 
UNIT 

MAX MIN MAX MIN MAX 

150 O,t:;',;lpO 0 150 MHz 

6 

~'" 
2.5 6.5 

ns 
6.8 

2.' 7.: 

3.3 7.3 

6.7t 2.5 7At ns 



SN54ABT273,SN74ABT273 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH CLEAR 
03769, FEBRUARY 1991-REVISED DECEMBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

500n 
From Output --'~----;f--A,fv"v----" 

S1 o Open 

Under Test 

CL=50pF 

(see Note A) I 500n r~ 
-=-

LOAD CIRCUIT FOR OUTPUTS 

I0Il-- tw----.l 
I Ir-__ __ 

Input 3 }(\",1_.5_V __ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

3V 

OV 

Timing Input 

Data Input 

Output 
Control 

TEST S1 

tPLWtPHL Open 

tpLZltpZL 7V 

tPHZltpZH Open 

3V 
-------X1.5 V 

---~--', 1'------- ov 
I ~ .1. .! 
I tsu 1- th -I 
I I 

--"""*1.5 V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.5V ~ ... 1._5V __ _ 

tpZL ~ 14- I 

3V 

OV 

Output 

~~1._5_V __ ~~~1_.5_V ___ 

tpLH -j.--..I K tpHL . 

I I I ~-- VOH 
I !1.5V I 1.5V 

---II-J I VOL 

Output 
Waveform 1 

S1 at7 V 
(see Note C) 

- ---.;-1 ...... II tPLZ -.I I+- ___ _ 
I ~ I ~~ 3.5 V 
I 1.5V I 
I . I ~",-+.!.~ VOL 

tPHL~ ~tPLH I I tpHZ 41 j.-
I !I::'::" VOH 

\1.5 V l" 1.5V 
VOL 

Output 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

tpZH -+j j4- I 

Ir1.-5-V-.....,~i-VOH-O.3V VOH 
___ oJ. =OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR ,,; 10 MHz, Zo = 50 n, tr ,,; 2.5 ns, tf ,,; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• State-of-the-Art EPIC-IIBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 1 V atVCC=5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAIOd 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic DIPs 

description 

The eight latches of the' ABT373 are transparent 
D-type latches. While the latch-enable (LE) input 
is high, the Q outputs will follow the data (D) inputs. 
When the latch enable is taken low, the Q outputs 
are latched at the logic levels set up at the D 
inputs. 

A buffered output-enable (OE) input can be used 
to place the eight outputs in either a normal logic 
state (high or low logic levels) or a 
high-impedance state. In the high-impedance 
state, the outputs neither load nor drive the bus 
lines significantly. The high-impedance state and ' 
increased drive provide the capability to drive bus 
lines without need for interface or pullup 
components. 

SN54ABT373,SN74ABT373 
OCTAL TRANSPARENT D· TYPE LATCHES 

WITH 3·STATE OUTPUTS 
SCBS155 - 03661 JANUARY 1991 - REVISED JULY 1993 

SN54ABT373 ••• J PACKAGE 
SN74ABT373 ••• DB, ow, OR N PACKAGE 

(TOP VIEW) 

DE 1 
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14 
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SN54ABT373 .•• FK PACKAGE 
(TOP VIEW) 
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OClWOO 
",,"z..J1l)1l) 

(!) 

The output-enable (OE) input does not affect the internal operations of the latches. Old data can be ~etained 
or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT373 is available in TI's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT373 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT373 is characterized for operation from -40°C to 85°C. 

·OE 

L 

L 

L 

H 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 

LE 0 Q 

H H H 

H L L 

L X 00 
X X Z 

~TEXAS 
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Copyright © 1993, Texas Instruments Incorporated 
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SN54ABT373, SN74ABT373 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBS155 - 03661, JANUARY 1991 - REVISED JULY 1993 

logic symbolt 

OE 

LE 

10 

20 

3D 

40 
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60 

70 

80 

1 

11 

3 

4 

7 

8 

13 

14 

17 

18 

" EN 

~1 
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19 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

logic diagram (positive logic) 

OE ----'------(:] 

LE 

C1 

-"-----+---110 10 3 

'------.vr---...J 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee· ..................................... _ . . . . . . . . . . . . . . . . . ... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ......... ;........................................ -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state,. Vo .............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT373 ....................... ;............ 96 rnA 

SN74ABT373 .................................... 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at T A = 55°C (in still air): DB package ............................. 0.65 W 

DW package ............................. 0.85 W 
N package. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.3 W 

Storage temperature range ....................................................... -65°C to 15{)OC 

:J: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions' is not 
implied. Exposure to absolute-maximum-rated conditions for extendQd periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT373,SN74ABT373 
OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
S08S155- D3661,JANUARY 1991- REVISED JULY 1993 

recommended operating conditions (see Note 2) 
SN54ABT373 SN74ABT373 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

VI Input voltagE!. 0 Vee 0 Vee V 

10H High-level output current -24 -32 mA 

10l low-level output current 48 64 mA 

/ltl/!!N Input transition rise or fall rate I Outputs enabled 5 5 ns/V 

TA Operating free-air temperature ,..55 125 -40 85 °e 

NOTE 2: Unused or floating Inputs must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
TA = 25°C 

MIN 

VIK Vcc =4.5 V, 11=-18mA 

VCC=4.5V, IOH=-3mA 2.5 

VCC=5V, IOH=-3mA 3 
VOH 

Vee=4.5V, IOH=-24mA 2 

Vee = 4.5 V, 10H =-32 rnA 2:1: 

Vee=4.5V, IOl=48mA 
VOL 

Vee=4.5V, 10l= 64 mA 

II Vee=5.5V, VI = Vee or GND 

10ZH VCC=5.5V, VO=2.7V 

10Zl VCC=5.5V, VO=0.5V 

loff Vee=O, VI orVOS:4.5 V 

leEX VCC=5.5V, VO=5.5V Outputs high 

1011 Vee = 5.5 V, VO=2.5V -50 

Outputs high 

ICC 
Vee=5.5V, 10=0, Outputs low 
VI = Vee or GND 

Outputs disabled 

/lleell Vee=5.5V, One input at 3.4 V, 
Other inputs at Vee or GND 

el VI = 2.5 VorO.5 V 

Co Vo =2.5 V or 0.5 V 

t All typical values are at Vee = 5 V. 
:I: On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ This data sheet limit may vary among suppliers. 

TYpt 

-100 

1 

24 

0.5 

3 

6 

SN54ABT373 

MAX MIN MAx 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55:1: 

±1 ±1 

10§ 10§ 

-10§ -10§ 

±100 

·50 50 

-180 -50 -180 

250 250 

30 30 

250 250 

1.5 1.5 

11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT373 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

10§ 

-10§ 

±100 

50 

-50 -180 

250 

30 

250 

1.5 

# This is the increase in supply current for each input that is at the speCified TTL voltage level rather than Vee or GND. 
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SN54ABT373, SN74ABT373 
OCTAL,TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBSl55-D3661, JANUARY 1991 - REVISED JULY 1993 

timing requirements 'over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

VCc=5V, 
SN54ABT373 SN74ABT373 

TA = 25°C UNIT 
MIN MAX MIN MAX MIN MAX 

tw Pulse duration, LE high 3,3 3.3 3.3 ns 

Setup time, data before LE.J. 
High 1.9 2.5 1.9 

tsu ns 
Low 1.5 2.5 1.5 

th Hold time, data after LE.J. High or low 1 2.5 1 ns 

switching c:haracteristics over recpmmended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
0 

tpHL 

tpLH 
LE 

tpHL 

tpZH 
OE 

tpZL 

tpHZ 
OE 

tpLZ 

2-46 

TO 
Vcc=5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP 

1.9 3.9 
Q 

2.2 4.2 

2.6 
Q 

4.6 

3.2 5.2 

1.2 
Q 

3.2 

2.7 4.7 

2.5 4.9 
Q 

2 4.5 

~TEXAS 
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MAX 

5.4 

5.7 

6.1 

6.7 

4.7 

6.2 

6.4 
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SN54ABT373 SN74ABT373 
UNIT 

MIN MAX MIN MAX 

1.3 6.8 1.9 5.9 
ns 

2 7 2.2 6.2 

1.8 7.7 2.6 6.6 
ns 

2.5 7.7 3.2 7.2 

1 6.2 1.2 5.2 
ns 

1.5 7.2 2.7 6.7 

2.4 8 2.5 6.9 

2 7 2 
ns 

6.5 



SN54ABT373,SN74ABT373 
OCTAL TRANSPARENT D· TYPE LATCHES 

WITH 3·STATE OUTPUTS 
SCBS155 - 03661, JANUARY 1991 - REVISED JULY 1993 

PARAMETER MEASUREMENT INFORMATION 

Sl 5000 
From Output - ....... ~----;.--J\,fv"v--_-./ 

Under Test 

CL=SOpF T 
(see Note A) 

5000 

LOAD CIRCUIT FOR OUTPUTS 

o 7V 

o Open 

r' 
-=-

TEST Sl 

tpLw'tPHL Open 

tpLZltpZL 7V 

tpHZItPZH Open 

Timing Input -------x1.S V 

-----...J·I'------- ov 

3V 

14-- tw -----+I 
I . I 

Input 3 }(:l~.S~V~~~~ :: 

Input 
(sae Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=¥ .... l._S_V_...J):(l.S V 

3V 

OV 

Data Input 

Output 
Control 

I.. ~!.. ~I 
I tsu I" th 1 

1 1 

----'*1.5 V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

__ --J):(l.S V 

3V 

OV 

tPLH~ KtPHL 

1 1 ~-VOH 
1 !l.SV I 1.SV 

Output 
Waveform 1 

Sl at 7 V 
(see Note C) 

3.5 V 

Output 
--+-1 ---J. I' VOL 

tpHL --I..---.i ~ tpLH 

I 
I 
I 

tpZH ~ 

'-__ H:--~.b...+~=!..Y VOL 

1 tpHZ ~ I---
~ . I 

~ ~I VOH 
Output 

Waveform 2 
Sl atOpen 

(see Note C) 

I,.---+-~-- VOH 
VOH-O.3V 

Output ,1.5 V r1.SV 
. -- VOL =ov 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR ,;; 10 MHz, Zo = 50 0, tr';; 2.5 ns, tf';; 2.5 ns. 
C. Waveform 1 is for an output with intemal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with intemal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT374, SN74ABT374 
OCTAL EDGE·TRIGGERED D·TYPE FLlp·FLOPS 

WITH 3-STATE OUTPUTS 
SCBSlllC- FEBRUARY 1991 - REVISED JULY 1993 

• State-of-the-Art EPIC-IIBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 V at Vee = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Smail-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic DIPs 

description 

These 8-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, 1/0 ports, bidirectional bus drivers, and 
working registers. 

The eight flip-flops of the 'ABT37 4 are 
edge-triggered D-type flip-flops. On the positive 
transition of the clock (CLK) input, the Q outputs 
are set to the logic levels that were set up at the 
data (D) inputs. 

A buffered output-enable (OE) input can be used 
to place the eight outputs in either a normal logic 
state (high or low) or a high-impedance state. In 

SN54ABT374 ••• J PACKAGE 
SN74ABT374 • •• DB, DW, OR N PACKAGE 

. (TOP VIEW) 

DE 1 
10 
10 

30 
40 
40 9 

GNO 

VCC 
80 
80 
70 
70 
60 
60 
50 
50 
ClK 

SN54ABT374 ••• FK PACKAGE 
(TOP VIEW) 

20 
20 
30 
30 
40 

~ ~1t'b8g 

80 
70 
70 
60 
60 

the high-impedance state, the outputs neither load hor drive the bus lines significantly. The high-impedance 
state and the increased drive provide the capability to drive bus lines without need for interface or pullup 
components. The output-enable (OE) input does not affect internal operations of the latch. Old data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT374 is available in TI's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT374 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT374 is characterized for operation from -40°C to 85°C. 

OE 

l 

l 

L 

H 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 

ClK D Q 

l' H H 

l' l l 

H orL X 00 
X X Z 

EPIC-lIB is a trademark of Texas InstrumentS Incorporated. 

~::.cn.:..o,:1: =:.I:,,~:.':'I!': :'p':':':m: 
standard W8I'I1nty. Production processing does not necessarily Inctude 
testlngolall _meters. ~TEXAS 

INSTRUMENTS 
poST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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SN54ABT374, SN74ABT374 
OCTAL EDGE-TRIGGERED D-TVPE FLIP-FLOPS 
WITH3-STATE OUTPUTS 
SCBS111C - 03770, FEBRUARY 1991 - REVISED JULY 1993 

logic symbolt logic diagram (ppsitive logic) 

ClK 

10 

20 

3D 

40 

50 

60 

70 

80 

1 "-
11 

3 

4 

7 

8 

13 

14 

17 

18 

EN 

C1 ., r 2 
10 'V 

5 

6 

9 

12 

15 

16 

19 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

ClK 

10 _3'---___ +--1 

To Seven Other Channels 

1Q 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -:-0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT374 .................................... 96 mA 

SN74ABT374 .................................... 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package ............................. 0.65 W 

DW package ............................. 0.85 W 
N package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT374, SN74ABT374 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCBS111 C - 03770, FEBRUARY 1991 - REVISED JULY 1993 

recommended operating conditions (see Note 2) 

SN54ABT374 SN74ABT374 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage O.B O.B V 

VI Input vo~age 0 Vee 0 Vee V 

10H High-level output current -24 -32 mA 

10L 'Low-level output current 4B 64 mA 

atlav Input transition rise or fall rate I Outputs enabled 5 5 ns/V 

TA Operating free-air temperature -55 125 -40 85 °e 

NOTE 2: Unused or floating Inputs must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless ' 
otherwise noted) 

TA = 25°C SN54ABT374 SN74ABT374 
PARAMETER TEST CONDITIONS 

MIN 

VIK Vee=4.5V, 11=-18mA 

Vee=4.5V, IOH=-3mA 2.5 

Vee = 5 V, IOH=-3mA 3 
VOH 

Vee=4.5V, IOH=-24mA 2 

Vee =4.5 V, 10H =-32mA 2* 

Vee=4.5V, IOL=4B mA 
VOL 

Vee=4.5V, IOL=64mA 

II Vee=5.5V, VI = Vee or GND 

10ZH Vee=5.5V, VO=2.7V 

10ZL Vee=5.5V, VO=0.5V 

loff Vee = 0, VI orVo ";4.5 V 

leEX Vee = 5.5 V, VO=5.5V Outputs high 

1011 Vee = 5.5 V, VO=2.5V -50 

Outputs high 

ICC 
Vee=5.5V, 10=0, Outputs low 
VI = Vee or GND 

Outputs disabled 

aleell Vee = 5.5 V, One input at 3.4 V, 
Other inputs at Vee or GND 

ei VI = 2.5 V or 0.5 V 

Co Vo =2.5 VorO.5 V 

t All typical values are at Vee = 5 V. 
:I: On products compliant to MIL-STD-BB3, Class S, this parameter does not apply. 
§ This data sheet limit may vary among suppliers. 

TYpt MAX MIN MAX MIN 

-1.2 -1.2 

2.5 2.5 

3 3 

2 

2 

0.55 0.55 

0.55:1: 

±1 ±1 

' 10§ JO§ 

-10§ -10§ 

±100 

50 50 

-100 -1BO -50 -1BO -50 

250 250 

30 30 

250 250 

1.5 1.5 

2.5 

7 

11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the increase in supply current for each input that is at the specified TTL voltage level r,\ther than Vee or GND. 
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MAX 

-1.2 

0.55 

±1 

10§ 

-10§ 

±100 

50 

-1BO 

250 

30 

250 

1.5 

UNIT 

V 

V 

V 

IJ.A 
IJ.A 
IJ.A 
IJ.A 
IJ.A 
mA 

IJ.A 
mA 

IJ.A 

mA 

pF 

pF 
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SN54ABT374, SN74ABT374 
OCTAL EDGE~TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCBS111 C - D3770, FEBRUARY 1991 - REVISED JULY 1993 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

VCC=5V, SN54ABT374 SN74ABT374 
TA=25°C UNIT 

MIN MAX MIN MAX MIN MAX 

fclock' Clock frequency 0 150 0 150 0 150 MHz 

tw Pulse duration ClK high or low 3.3 3.3 3.3 ns 

Setup time before CL.K! 
Data high 1 2.5 1 

tsu 
1.St 1.St 

ns 
Data low 2.5 

th Hold time after ClK! Data high or low 1.6t 2.5 1.6t ns 
. . 

t This data s~eet IIm~ may vary among suppliers . 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) . 

FROM 
PARAMETER 

(INPUT) 

fmax 

tplH 
ClK 

tpHl 

tpZH 

tpZl 
OE 

tpHZ 
OE 

tplZ 

2-52 . 

TO 
VCC=5V, 

(OUTPUT) 
TA=25°C 

MIN TYP 

150 200 

2.2 4.2 
Q 

3.1 5.1 

1.2 3.2 
Q 

2.7 4.7 

2.5 
Q 

4.5 

2 4.5 

~TEXAS 
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MAX 

5.7 

6.6 

4.7 

6.2 

6 

6 
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SN54ABT374 SN74ABT374 
UNIT 

MIN MAX MIN MAX 

150 150 MHz 

1.8 6.6 2.2 6.2 
ns 

2.6 7.6 3.1 7.1 

0.8 5.7 1.2 5.2 
ns 

1.5 7.2 2.7 6.7 

1.3 7.2 2.5 6.5 
ns 

1 7 2 6.5 



SN54ABT374, SN74ABT374 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCBSlllC- 03770, FEBRUARY 1991 - REVISED JULY 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open soon 
From Output -_>-----<_-JV'v'V----' 

rD 

Under Test 

CL=50pF 

(see Note A) I soon 

-::-

LOAD CIRCUIT FOR OUTPUTS 

101-- tw ---.! 
1 1 ~ __ __ 

Input 3 }( ... 1_.S_V __ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~_1_.S_V_--J>:< 1.SV 

3V 

OV 

Timing Input 

Data Input 

Output 
Control 

TEST 51 

tPLHItPHL Open 

tpLZItPZL 7V 

tpHZltpZH Open 

3V 
-------x1.S V 

-----....1. 1'-______ 0 V 

i .. t.~ ~ 
1 su th 1 

--~}(1.5V € :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

___ ''..J):(1.S V 

3V 

OV 

tPLH~ MtPHL 

1 1 I ~'-- VOH 
1 !1.SV I 1.SV 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

3.SV 

Output 
---+1 --J I VOL 

tPHL --l.----.i ~ tPLH 

1 

1 

1 
tpZH ~ 

'--_.....,Hf---VOL + 0.3 V r..----- VOL 

. 1 ~I VOH 
\1.SV T 1.SV 

.... --....... '---- VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

___ ....1/1.5 V 

I 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH·LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR " 10 MHz, ZO = 50 n, tr " 2.5 ns, tf " 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT377, SN74ABT377 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH CLOCK ENABLE 
SCBS156A - 03771, FEBRUARY 1991 - REVISED JULY 1993 

• State-of-the-Art EPIC-IIBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
PerJEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 Vat Vee = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAIOd 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic DIPs 

description 

The I ABT377 is a 8-bit positive-edge-triggered 
D-type flip-flop with a clock (ClK) input. It is 
particularly suitable for implementing buffer and 
storage registers, shift registers, and pattern 
generators. 

Data (D) input information that meets the setup 
time requirements is transferred to the Q outputs 
on the positive-going edge of the clock pulse if the 
common clock-enable (ClKEN) input is low. Clock 
triggering occurs at a particular voltage level and 
is not directly related to the transition time of the 
positive-going pulse. When the buffered clock 
(ClK) input is at either the high or low level, the 0 
input signal has no effect at the output. The circuits 
are designed to prevent false clocking by 
transitions at ClKEN. 

SN54ABT377 •.. ,I PACKAGE 
SN74ABT377 . .• DB, OW, OR N PACKAGE 

(TOP VIEW) 

ClKEN VCC 
10 2 80 

80 
20 4 70 
20 70 
30 60 
3D 60 
40 50 
40 9 12 50 

GNO 11 ClK 

SN54ABT377 ... FK PACKAGE 
(TOP VIEW) 

20 
3 2 1 2019 

80 4 18 
20 5 17 70 
30 6 16 70 
3D 7 15 60 
40 8 14 60 

9 1011 1213 

OCl~OCl 
..rZ...JLOLO 

(!)o 

The SN74ABT377 is available in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT377 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT377 is characterized for operation from -40°C to 85°C. 

ClKEN 

H 

L 

l 

X 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

FUNCTION TABLE 
(each flip-flop) . 

INPUTS OUTPUT 

ClK 0 Q 

X X 00 
t H H 

t l l 

H orL X 00 
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SN54ABT3n, SN74ABT3n 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH CLOCK ENABLE 
SCBS156A- 03771, FEBRUARY 1991- REVISED JULY 1993 

logic symbolt 

ClKEN 

ClK 

10 

20 

30. 

40 

50 

60 

70 

80 

1 

11 

3 

4 

7 

8 

13 

14 

17 

18 

i'. G1 

1C2 ., 
20 

r 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 

logic diagram (positive logic) 

ClK ---,1c.:..1 -----I 

10--~3--_-1-1 

2 

5 

6 

9 

12 

15 

16 

19 

1Q 

2Q 

3Q 

4Q. 

5Q 

6Q 

7Q 

8Q 

>--+---110 
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SN54ABT377, SN74ABT377 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH CLOCK ENABLE 
SCBS156A - D3771 , FEBRUARY 1991 - REVISED JULY 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee '.,',..................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT377 .................................... 96 mA 

SN74ABT377 .................................... 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package ............................. 0.65 W 

OW package ............................. 0.85 W 
N package. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOl low-level output current 

IltiM Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

-I/} TEXAS 
INSTRUMENTS 
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SN54ABT377 SN74ABT377 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

a Vee a Vee 

-24 -32 

48 64 

5 5 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

ns/V 

°e 
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SN54ABT377, SN74ABT377 
OCTAL EDGE·TRIGGERED D-TYPE FLIP-FLOPS 
WITH CLOCK ENABLE 
SCBS156A- 03771, FEBRUARY 1991 - REVISED JULY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 
TA = 25°C SN54ABT377 SN74ABT377 

TEST CONDITIONS 
TYpt 

UNIT 
MIN MAX MIN MAX MIN MAX 

VIK VCC=4.5V, 11=-18mA -1.2 -1.2 -1.2 V 

VCC =4.5 V, IOH=-3mA 2.5 2.5 2.5 

VCC=5 V, IOH=-3mA 3 3 3 
VOH V 

VCC=4.5 V, 10H =-24mA 2 2 

VCC=4.5 V, IOH=-32 mA 2=1: 2 

VCC=4.5 V, 10L = 48 mA 0.55 0.55 
VOL 

0.55=1: 
V 

VCC=4.5 V, 10L = 64 mA 0.55 

II VCC=5.5 V, VI = VCC or GND ±1 ±1 ±1 !lA 
loff VCC=O, VI orVO ';4.5 V ±100 ±500 ±100 !lA 
ICEX VCC=5.5 V, VO=5.5V I Outputs high 50 50 ·50 !lA 
10§ VCC=5.5V, VO=2.5V -50 -100 -180 -50 -180 -50 -180 mA 

VCC=5.5V, 10=0, I Outputs high 1 250 250 250 !lA 
ICC 

VI = VCC or GND I Outputs low 24 30 30 30 mA 

AICClI 
VCC=5.5V, One input at 3.4 V, 

1.5 1.5 1.5 mA 
Other inputs at VCC or GND 

Ci VI = 2.5 V or 0.5 V 3 pF 

t All tYPical val ues are at V CC = 5 V. 
=I: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

Vcc =5 V, 
SN54ABT377 SN74ABT377 

TA = 25°C UNIT 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 150 0 150 0 150 MHz 

tw Pulse duration CLK high or low 3.3 3.3 3.3 ns 

Setup time before CLKt 
Data high or low 2 2.5 2 

tsu ns 
CLKEN high or low 3 3 3 

Hold time after CLKt 
Data high or low 1.8# 1.8# 1.8# 

th 
1.8# 1.8# 1.8# 

ns 
CLKEN high or low 

# ThiS data sheet limit may vary among suppliers. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

fmax 

tpLH 
CLK 

tpHL 

2-58 

TO 
Vcc = 5 V, 

(OUTPUT) 
TA = 25°C 

MIN TYP 

150 

2.2 4.5 
Q 

3.1 5.3 
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UNIT 

MAX MIN MAX MIN MAX 

150 150 MHz 

6 2.2 7 2.2 6.5 
ns 

6.8 2 7.6 3.1 7.3 



SN54ABT377, SN74ABT377 
OCTAL EDGE·TRIGGERED D·TVPE FLlp·FLOPS 

WITH CLOCK ENABLE 
SCBSI56A- 03771, FEBRUARY 1991 - REVISED JULY 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open SOOO 
From Output -_.-----4.--VV'v-----" 

Under Test 

CL=SOpF T 
(see Note A) 

SOOO 

LOAD CIRCUIT FOR OUTPUTS 

14---- tw --+I 
I I 

I-
-=-

Input 3 }(:1~.S~V~~~~ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=X1•SV x1.5V 
1 

tPLH~ 

3V 

OV 

TEST S1 

tPLtt/tPHL Open 

tpuJtPZL "7V 

tPHZltpZH Open 

3V 
Timing Input ------A1.S V 

_____ ..J. 1'-______ OV 

Data Input 

Output 
Control 

I~ .1.. ~ 
I tsu I'" th I 
I 1 

---'\*1.SV '£ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

..... __ ..J):(1.S V 

3V 

OV 

KtPHL 

I 
/1.SV 

I ~VOH 
Output I 1 1.SV 

I I " VOL 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

I 
I 
I 

3.SV 

___ ~I--~b..+~'~ VOL 

1 tpHZ ~ j.-I 
1+---1- tpLH tPHL~ tpZH ~ 

\1.SV 
FVOH 

Output 
Waveform 2 
S1 atOpen 

'(see Note C) 

j4- 1 
1,..---..,:----- VOH 

VOH-O.3V 
Output 1.SV 

-- VOL =OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR ,;; 10 MHz, Zo = 50 0, tr ,;; 2.5 ns, tf ,;; 2.5 ns. 
C. Wavefonn 1 is for an output with internal condnions such that the output is low except when disabled by the output control. 

Wavefonn 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one tranSition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• State-of-the-Art EPIC-HBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 Vat Vee = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

The' ABT533 is an 8-bit transparent Ootype latch 
with 3-state outputs designed specifically for 
driving highly capacitive or relatively low
impedance loads. It is particularly suitable for 
implementing buffer registers, 1/0 ports, bidirec
tional bus drivers, and working registers. 

When the latch-enable (LE) input is high, the Q 
outputs follow the complements of the data (D) 
inputs. When LE is taken low, the Q outputs are 
latched at the inverse of the levels set up at the 0 
inputs. The' ABT533 provides inverted data at its 
outputs. 

SN54ABT533, SN74ABT533 
OCTAL TRANSPARENT O·TYPE LATCHES 

WITH 3·STATE OUTPUTS 
FEBRUARY 1991 - REVISED MARCH 1993 

SN54ABT533 •.• J PACKAGE 
SN74ABT533 ••. DB, OW, OR N PACKAGE 

(TOP VIEW) 

OE VCC 
10 80 
10 80 

70 
20 70 
30 60 
3D 60 

50 
50 

GNO lE 

SN54ABT533 •.. FK PACKAGE 
(TOP VIEW) 

20 
20 
30 
3D 
40 

~191~~b8Ig 
3 2 1 20 19 

4 18 80 
5 

6 

17 70 
16 70 

7 15 60 
8 14 

9 10 11 1213 

10 Cl UJ 10 Cl 
.... Z...JLOLO 

<!l 

60 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

The output-enable (OE) input does not affect the internal operations of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT533 is available in TI's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT533 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT533 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication dale. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1993. Texas Instruments Incorporated 
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logic symbolt 

OE 

LE 

1D 

2D 

3D 

4D 

5D 

6D 

7D 
8D 

1 

11 

3 

4 

7 

8 

13 

14 

17 

18 

"- EN 

C1 ., r 
1D 1 '\l 

OE 

L 

L 

L 

H 

2 

5 

6 

9 

12 

15 

16 

19 

FUNCTION TABLE 
(each latch) 

INPUTS 

LE 

H 

H 

L 

X 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

OUTPUT 
D Q 

H L 

L ·H 

X QO 
X Z 

logic diagram (positive logic) 

OE-------{JI 

LE 

3 
1 D -"----,--+--1 

2D _4-'--__ -+--1 

3D ---,-7 ---+--1 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

C1 

4D --",-8 ---+--I1D 

2-62 

5D 13 

6D 14 

17 
7D ----+_---i 

8D 18 
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SN54ABT533, SN74ABT533 
OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
03722, FEBRUARY 1991 - REVISED MARCH 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............... -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT533 .................................... 96 mA 

SN74ABT533 .................................... 128 mA 
Input clamp current, 11K (VI < 0) ............................................................ -18 mA 
Output clamp current, 10K (Vo < 0) ........................................................ -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DB package .............................. 0.65 W 

DW package ............................. 0.85 W 
N package ................................ 1.3 W 

Storage temperature range ........................................................ -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOl low-level output current 

I'1til!N Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

PRODUCT PREVIEW Information concerns products in the fonnative or 
desian phase 01 development. Characteristic data and other 
speclflcations are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT533 SN74ABT533 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 iiJ 2 

_4&~.8 0.8 

o <S:"Vee 0 Vee 

l; -24 -32 

iiJ4 48 64 

nef:' 10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

nslV 

°e 
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OCTAL TRANSPARENT D-TVPE LATCHES 
WITH 3-STATE OUTPUTS 
03722, FEBRUARY 1,991 - REVISED MARCH 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
TA=25°C 

MIN 

VIK Vce=4.5V, 11=-18mA 

Vce=4.5V, IOH=-3mA 2.5 

Vce =5 V, IOH=-3mA 3 
VOH 

Vce=4.5V, 10H =-24mA 2 

Vce =4.5 V, IOH=-32 rnA 2+ 

Vce=4.5V, IOL=48mA 
VOL 

Vce=4.5 V, 10L = 64 rnA 

II Vce =5.5 V, VI = Vee or GND 

10ZH Vce=5.5V, VO=2.7V 

10ZL Vce=5.5V, VO= 0.5 V 

loff Vce=O, VI or Vo ,,4.5 V 

leEX Vce=5.5V, Vo =5.5 V Outputs high 

10'11 Vce=5.5 V, VO=2.5 V -50 

Outputs high 

ICC 
Vce=5.5 V, 10=0, 

Outputs low 
VI = Vee or GND 

Outputs disabled 

Outputs enabled 

Ll.lec# 
Vce =5.5 V, One input at 3.4 V, 

Outputs disabled 
Other inputs at Vee or GND 

Control inputs 

ei' VI = 2.5 V or 0.5 V 

Co Vo = 2.5 VorO.5 V 

t All typical values are at Vee = 5 V. , 
+ On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ This data sheet limit may vary among suppliers. 

TYpt 

-140 

1 

24 

0.5 

3 

9 

SN54ABT533 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55+ ~, 

±1 :f4/1 

10§ ~O§ 
-10§ , <f-10§ 

±150 .~ 
50 AJ 50 

-180 ~50 -180 

250 250 

30 30 

250 250 

1.5 1.5 

1.5 1.5 

1.5 1.5 

'II Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT533 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

10§ 

-10§ 

±150 

50 

-50 -180 

250 

30 

250 

1.5 

1.5 

1.5 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

UNIT 

V 

V 

V 

~ 

~ 

itA 

~ 

~ 

rnA 

~ 
rnA 

itA 

rnA 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

tw Pulse duration, LE high 

tsu Setup time, data before LEJ. 

th Hold time, data after LEJ. 

PRODUCT PREVIEW information concerns products in the formative or 
desill" phase of development. Characteristic data and· othet 

~~:::~~::;t~:'h=~~~~~ ~~~~~::erves the right to 
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VCC=5V, 
TA = 25°C 

MIN MAX 

3.3 

I High or low 2.1 

I High or low 1.5§ 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT533 SN74ABT533 
UNIT 

MIN .KAX MIN MAX 

-1)~ 3.3 ns 

2.1 ns 

1. 1.5§ ns 



SN54ABT533,SN74ABT533 
OCTAL TRANSPARENT D-TVPE LATCHES 

WITH 3-STATE OUTPUTS 
03722, FEBRUARY 1991 - REVISED MARCH 1993 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER (INPUT) 

tpLH 
0 

tpHL 

tpLH 
LE 

tpHL 

tPZH 

tpZL 
OE 

tpHZ 
OE 

tPLZ 

PRODUCT PREVIfW 1_ .. concern. p...c.-In tho formallve or =:: phooo 01 -.pmont. C_. _ and other 
caIIono are doolon gaol •• _I .................. tho ~W111o 
ordloconll ... lhtiio product8 _aut noll... . 

TO 
Vcc=5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP 

1.9 4.2 
Q 

3.1 4.9 

2.7 4.9 
Q 

3.5 5.4 

1.6 3.7 
Q 

2.4 4.2 

Q 
2.8 5.1 

2 4.1 

~TEXAS 
INSTRUMENTS 

MAX 

5.4 

6.3 

6.2 

6.8 

4.8 

6.2 

6.2 

6 

POST OFFICE BOX 655303 • DALLAS, 1EXAS 75265 

SN54ABT533 SN74ABT533 
UNIT 

MIN MAX MIN MAX 

1.9 6.7 1.9 6.4 

.~ 
ns 

3.1 3.1 6.6 

2.7 lip.6 2.7 7.3 

3.5 q,"'" 7.5 
ns 

3.5 7.3 

10- 5.8 1.6 5.7 
ns 

~4 6.9 2.4 6.7 

~2.8 7.2 2.8 6.9 
ns 

2' 6.9 2 6.5 
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SN54ABT533, SN74ABT533 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS . 
03722, FEBRUARY 1991 .,- REVISED MARCH 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 5000 
From Output ----.------.._-"""'1,----/ o Open 

r' TEST S1 
Under Test 

CL=SOpF 

. (see Note A) T sooo 

-= 
LOAD CIRCUIT FOR OUTPUTS 

104-- tw -------.! 
I I 

Input 3 }(:1~.S~V~~~~ :: 
VOLTAGE WAVEFORMS 

PULSE DURATION 

tpLWtPHL Open 

tpL,ZItPZL 7V 

tpHZItPZH Open 

Timing Input -------x1.S V 

-----J·I'------- ov 

3V 

Data Input 

I.. .1.. ~ 
Itsul'"th I 
I I 

--~*1.SV ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

Input 
(see Note B) ==>:< 1.SV . ):(1.SV 

3V 

OV 

Output. 
Control =41.SV ~=1.~S~V~~~~~~ :: 

Output 

Output 

tpLH +--.: K tpHL 

I /1 I ~VOH 
I 1.SV I 1.SV 

--+-1 --' I . VOL 

tpHL ~ I~ tPLH 

\L. v::::-I VOH ,1.5 V T 1.SV 
. - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

tpZL ~ I<iI- I 
I II tpLZ --.I j.-

--';'1 '""~ I K--- 3.SV I 1.S V I 
I . I VOb..+~~ VOL 

I ItpHZ~ ~ 
tpZH ~ j<iI- I 

1"'1.-S-V-""~i-VOH-O.3V VOH 
___ ..J. =OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

NOTES: A. CL includes probe and jig capacitance. 

2-66 

B. All input pulses are supplied by generators having the following characteristics: P~R ~ 10 MHz, Zo = 50 0, tr ~ 2.5 ns, tf ~ 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 



SN54ABT534, SN74ABT534 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
D3n3, FEBRUARY 1991 - REVISED JULY 1993 

• State-of-the-Art EPIC-IIBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 V at Vee =5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

The 'ABT534 is an 8-bit flip-flop with 3-state 
outputs designed specifically for driving highly 
capacitive or relatively low-impedance loads. It is 
particularly suitable for implementing buffer 
registers, 1/0 ports, bidirectional bus drivers, and 
working registers. 

The eight flip-flops of the 'ABT534 are 
edge-triggered D-type flip-flops. On the positive 
transition of the clock, the Q outputs will be set to 
the complement of the logic levels that were set up 
at the data (D) inputs. The 'ABT534 provides 
inverted data at its outputs. 

SN54ABT534 ••• J PACKAGE 
SN74ABT534 .•• DB, ow, OR N PACKAGE 

(TOP VIEW) 

3D 
40 
40 9 

GNO 

VCC 
80 
80 
70 
70 
60 
60 
50 
50 

SN54ABT534 •.• FK PACKAGE 
(TOP VIEW) 

20 
20 
30 
3D 
40 

80 
70 
70 
60 
60 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

The output-enable (OE) input does not affect the internal operations of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT534 is available in TI's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT534 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT534 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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SN54ABT534, SN74ABT534 
OCTALEDGE·TRIGGERED D·TVPE FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
03773, FEBRUARY 1991 - REVISED JULY 1993 

logic symbolt 

CLK 

1D 

2D 

3D 

4D 

5D 

6D 

7D 

8D 

1 

11 

3 

4 

7 

8 

13 

14 

17 

18 

"- EN 

C1 , r 
1D V 

OE 

L 

L 

L 

H 

2 

5 

6 

9 

12 

15 

16 

19 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 

CLK D Q 

t H L 

t L H 

HorL X 00 
X X Z 

logic diagram (positive logic) 

OE------{JI 

CLK 

1 D ---'3 ___ -+--1 

2D ---'4_-_-+--1 

3D ---'7 ___ -+--1 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

8 
4D -----+--1 

13 
5D -----+--1 

14 
6D -----+--1 

7D ----:.17'--__ -+--1 

8D .:......18.:...... ___ -1 

-!i1TEXAS 
. INSTRUMENTS 
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5 2Q 

6 
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SN54ABT534, SN74ABT534 
OCTAL EDGE·TRIGGERED D·TYPE FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
03773, FEBRUARY 1991 - REVISED JULY 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ." ..... ,",., .. ,.,., ... ,", .............................. -0.5 V to 7 V 
Input voltage range, VI (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............... -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT534 .................................... 96 rnA 

SN74ABT534 .................................... 128 rnA 
Input clamp current, 11K (VI < 0) ............................................................ -18 rnA 
Output clamp current, 10K (Vo < 0) ........................................................ -50 rnA 
Maximum power dissipation at T A = 55°C (in still air): DB package .............................. 0.65 W 

DW package ............................. 0.85 W 
N package ................................ 1.3 W 

Storage temperature range ........................................................ -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratin'gs may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOl low-level output current 

!:J.t/11v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
speelflcaHOII8 are design goals. Texas Instruments reserves the right to 
Change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT534 SN74ABT534 

MIN MAX MIN MAX 

4.5 5;5 4.5 5.5 

2 it" 2 

.~4).8 0.8 

O-Q,'Vee 0 Vee 

,,0' -24 -32 

fJ" 48 64 

In~ 5 5 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

rnA 

rnA 

ns/V 

°e 
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SN54ABT534,$N74ABT534 
OCTAL EDGE-TRIGGERED D·TYPE FLlp·FLOPS 
WITH 3·STATE ,OUTPUTS 
03773. FEBRlJARY 1991 - REVISED JlJLY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
TA = 25°C SN54ABT534 SN74ABT534 

TYpt UNIT 
MIN MAX MIN MAX MIN MAX 

VIK Vec=4.5V. 11=-18mA -1.2 -1.2 -1.2 V 

Vec=4.5V. IOH=-3mA 2.5 . 2.5 2.5 

Vec=5V, IOH=-3mA 3 3 3 
VOH V 

Vec =4.5 V, 10H =-24 mA 2 2 

Vec =4.5 V, IOH=-32mA 2:1: 2 

Vec =4.5 V, IOl=48mA 0.55 0.55 
VOL 

0.5st 
V 

Vec=4.5V, IOl=64mA -, 0.55 

II Vcc =5.5 V, VI = VCC or GND ±f .j} ±1 jJA 

10ZH Vec =5.5 V, VO=2.7V 50 :l'<t50 50 jJA 

10ZL Vec =5.5 V, VO=0.5V -50 L~-50 -50 jJA 

loff Vec=O, VI orVO ",4.5 V ±100 .~ ±100 jJA 

ICEX Vec =5.5 V, Vo'= 5.5 V Outputs high 50 § 50 50 jJA 

10§ Vec= 5.5 V, VO=2.5V -50 -140 -20011 ~O -20011 -50 -20011 mA 

Outputs high 1 250 250 250 jJA 

ICC 
Vec=5.5V, 10=0, Outputs low 24 30 30 30 mA 
VI = VCC or GND 

. Outputs disabled 0.5 250 250 250 jJA 

<1lce# 
Vcc =5.5 V, One input at 3.4 V, 

1.5 1.5 1.5 mA 
Other inputs at VCC or GND 

. 
Ci VI = 2.5 V or 0.5 V 3 pF 

Co Vo =2.5 VorO.5 V 8 pF 

t All tYPical values are at VCC = 5 V. 
:I: On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
11 This data sheet limit may vary among suppliers. . 
# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vec or GND. 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

fclock Clock frequency 

tw Pulse duration 

tsu Setup time, data before ClKt 

th Hold tim~, data after ClKt 

PRODUCT PREVIEW In_on Ooncema prod_In the formative or :en. phase 01 developmarit. Chal1lClerislic data and -
• lcatlons are cleslan goIIa. Toxaa 1n8bwnent8 ....... 1he ~ght to 

nge or \lllOOntinue _ prod_ wilhout notice. 

VCC=5V, 
TA = 25°C 

MIN 

ClK high or low 3.5 

High or low 1.6 

High or low 1.611 

~TEXAS 
INSTRUMENTS 

MAX 

125 

POST OFFICE BOX 655303 • DALI.AS. TEXAS 75265 

SN54ABT534 SN74ABT534 
UNIT 

MIN MAX MIN MAX 

... ~25 125 MHz 

3~~<G,'" 3.5 ns 

<iJ~ 1.6 ns 

1~1I 1.611 ns 



SN54ABT534, SN74ABT534 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
03773, FEBRUARY 1991 - REVISED JULY 1993 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM PARAMETER 
(INPUT) 

'max 

tplH 
elK 

tpHl 

tPZH -

OE 
tpZl 

tpHZ 
OE 

tPLZ 

t This data sheet limit may vary among suppliers. 

PRODUCT PREVIEW Information concerns products in the fonnatlve or 
design phase of development Characteristic data and other 
speclflcatlons are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 

TO 
VCC=5V. 

(OUTPUT) 
TA = 25°C 

MIN TYP 

125 175 

2,6 4,5 
Q 

3.4 5.5 

1 3.4 
Q 

2.6 4 

2.4 4.7 
Q 

2.3 3.8 

~TEXAS 
INSTRUMENTS 

MAX 

6.1t 

6.7 

5.2t 

5.8 

6.6 

5.8 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT534 SN74ABT534 
UNIT 

MIN MAX MIN MAX 

125 /;~ 125 MHz 

2.6 /i"~7 2.6 6.7 

3.4 Ai.::' 7.9 
ns 

3.4 7.6 

.1'> 5.8 1 5.6t 

.,2;~ 
ns 

7 2.6 6.8 

.ot·2.4 7.6 2.4 7.3 

'<, 2.3 
ns 

6.8 2.3 6.5 
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SN54ABT534, SN74ABT534 
OCTAL EDGE·TRIGGERED D·TYPE FLlp·FLOPS 
WITH 3·STATE OUTPUTS 

• 03773. FEBRUARY 1991 - REVISED JULY 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

Sl SOD 0 
From Output -__.----<.--'Vv'lr----J' 

Under Test 

o Open 
TEST S1 

tPLWtPHL Opan 
CL=50pF 

(see Note A) I SOD 0 

LOAD CIRCUIT FOR OUTPUTS· 

~--tw--+l 
1 I~ __ 

Input 3 }( ... l._S_V __ :: 

VOLTAGE WAVEFORMS 
PULSE DURATION 

Timing Input 

Data Input 

tpL2ltPZL 7V 

tpHZltpZH Opan 

3V ------Al.S V 

------'. 1'-------- OV 
I. .1. .1 
Itsurth 1 
1 1 

-=-x--...... 1l.SV '£:: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

Input 
(see Nota B) '~l.SV Xl .SV 

3V 

OV 1 
===>:<l.S V . ):(l.S V 

av 
Output 

Control OV 

Output 

1 1 
KtPHL tpLH~ 

1 
!l.SV 

~VOH 
1 
1 

I 1.S V 

1 VOL 
1 ~tPLH tPHL~ 

\l.SV 
p.; VOH 

1.SV . 

- VOL 
Output 

VOLTAGEWAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

Output 
WavefOrm 1 

Sl at7V 
(see Note C) 

Output 
Wavaform2 
Sl atOpen 

(see Note C) 

tpZL -+i 14-- 1 

~ 1 I tPL2 -+I 
I~ .1 K 3.SV 
1 1.SV 1 

VOL + 0.3 V 
1 1 --- VOL 

1 1 tpHZ ~ ~. 
tpZH ~ ~ 1 

!l.SV 
~H-O.3V VOH. 

= OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH·LEVEL ENABLING 

NOTES: A. CL includes probe and jig capacitance. 
S: All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz. Zo = 50 0. tr s 2.5 ns. tf S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled. by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
O. The outputs are mllasured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~·ThxAs 
INSTRUMENTS 
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• State-of-the-Art EPIC-IIBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 Vat Vee = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAIOd 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

The 'ABT540 octal buffers and line drivers are 
ideal for driving bus lines or buffer memory 
address registers, The device features inputs and 
outputs on opposite sides of the package that 
facilitate printed-circuit-board layout. 

The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or OE2) input is high, all corresponding 
outputs are in the high-impedance state. 

SN54ABT540, SN74ABT540 
OCTALS BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
, FEBRUARY 1991 - OCTOBER 1992 

SN54ABT540 •.. J PACKAGE 
SN74ABT540 •.. DB, ow, OR N PACKAGE 

(TOP VIEW) 

OE1 VCC 
A1 OE2 
A2 Y1 
A3 Y2 

Y3 
A5 Y4 
A6 Y5 
A7 Y6 

Y7 
GND Y8 

SN54ABT540 .•• FK PACKAGE 
(TOP VIEW) 

N~W W I~ UI N 
<I: <I: o>U 0 

A3 3 2 1 2019 Y1 4 18 

A4 5 17 Y2 
A5 6 16 Y3 
A6 7 15 Y4 
A7 8 14 Y5 

9 10 11 1213 

000 OOI'-CO 
<l:z >->->-

<!J 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT540 is available in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT540 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT540 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 

OE1 OE2 A y 

L L L H 

L L H L 

H X X Z 

X H X Z 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
speciflcatlons per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT540, SN74ABT540 
OCTALS BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
03774, FEBRUARY 199"1 - REVISED OCTOBER 1992 

logic symbolt 

1 i'-
& 

EN 

19 
~ 

-, r 
2 

1 V 
3 

4 

logic diagram (positive logic) 

OEI --_____ --' 

OE2 ---,-,19"------CLJ 

AI -'2=---___ -1 18 VI 
18 

17 

16 

AI 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

5 15 

VI 

V2 

V3 

V4 

V5 

V6 

V7 

V8 

To Seven Other Channels 
6 14 

7 13 

8 12 

9 11 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12, 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee ", ....................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............... -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT540 .................................... 96 mA 

SN74ABT540 .................................... 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... , -18 mA 
Output clamp current, 10K (VO < 0) ........................................................ -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package ............................. 0.65 W 

DW package ............................. 0.85 W 
N package . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . .. 1.3 W 

Storage temperature range ........................................................ -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolutlil-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOl low-level output current 

!!.t1M Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT540 SN74ABT540 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 it:" 2 

d:'O·8 0.8 

O'~"'Vee 0 Vee 

l; -24 -32 

.is' 48 64 

I?f~~' 5 5 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

ns/V 
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SN54ABT540, SN74ABT540 
OCTALS BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
D3774, FEBRUARY 1991 - REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT540 SN74ABT540 
PARAMETER TEST CONDITIONS TYpt 

UNIT 
MIN MAX MIN MAX MIN MAX 

VIK Vee = 4.5 V, II =-18 mA -1.2 -1.2 -1.2 V 

Vee = 4.5 V, IOH=-3mA 2.5 2.5 2.5 

Vee = 5 V, IOH=-3mA 3 3 3 
VOH V 

Vee = 4.5 V, 10H =-24mA 2 2 

Vee = 4.5 V, 10H =-32mA 2:1: 2 

Vee=4.5V, IOl=48mA 0.55 0.55 
VOL 

0.55:1: 
V 

Vee = 4.5 V, IOl=64 mA 
~" 

0.55 

II Vee=5.5V, VI = Vee or GND ±1 ,,:!til ±1 ~ 

10ZH Vee = 5.5 V, VO=2.7V 50 ii750 50 IlA 

10Zl Vee = 5.5 V, VO=0.5V -50 ,'4 -50 -50 ~ 

loff Vee = 0, VI orVo ,;4.5 V ±100 .. p ±100 ~ 

leEX Vee=5.5V, Vo = 5.5 V Outputs high 50 c1:1_ 50 50 IlA 

10§ Vee = 5.5 V, VO=2.5V -50 -100 -180 1~.t:..50 -180 -50 -180 mA 

Outputs high 1 250 250 250 IlA 

ICC 
Vee=5.5 V, 10=0, Outputs low 24 30 30 30 mA 
VI = Vee or GND 

Outputs disabled 0.5 250 250 250 IlA 

Vee=5.5V, Outputs enabled 1.5 1.5 1.5 

!>Iee'll 
One input at 3.4 V, Data inputs 

Outputs disabled 0.05 mA 
Other inputs at 

0.05 0.05 

Vee orGND Control inputs 1.5 1.5 1.5 

ei VI =2.5 V or 0.5 V 3 pF 

Co Vo = 2.5 V or 0.5 V 8 pF 

t All tYPical values are at Vee = 5 V. 
:j: On products compliant to Mll·STD·883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'II This is the increase in supply current for each input that is !:It the specified TTL voltage level rather than Vee or GND. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tplH 
A 

tpHl 

tpZH 
OE 

tPZl 

tpHZ 
OE 

tpLZ 

PRODUCT PREVIEW information concerns products in the formatiVe or 
design phase of development. Characteristic data and other 
speclftcaUons are design goals. Texas Instruments reserves the right 10 
change or discontinue these products without notice. 

TO 
VCC=5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP 

1 2.9 
Y 

1.6 3.1 

1.2 3.4 
Y 

1.2 3 

3.1 5.3 
Y 

2.5 4.4 

~TEXAS 
INSTRUMENTS 

MAX 

4.1 

4.3 

4.9 

4.4 

6.5 

5.7 
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SN54ABT540 SN74ABT540 
UNIT 

MIN MI\'l MIN MAX 

1 .§l 1 4.8 

1.6 4~~" 
ns 

1.6 4.8 

1.q" 't 1.2 5.9 

1ir 
ns 

1.2 5.1 

t~l 3.1 7.3 

1~'2.5 
ns 

2.5 6.2 
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SN54ABT540, SN74ABT540 
OCTALS BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
D3774, FEBRUARY 1991 - REVtSED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

7V 
0 

Sl soon 
From'Output -_f---.-----A/I/'v---------' 

o Open 

Under Test 

CL = SO pF 

(see Note A) I soon r" 
-=-

LOAD CIRCUIT FOR OUTPUTS 

1oiI--tw--+l 

I I r-----

Input 3 ' X\,.l_.S_V ___ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~~.SV X1.SV 
I 

I I 
tpLH~ 

3V 

OV 

Timing Input 

Data Input 

Output 
Control 

TEST Sl 

tPLHItPHL Open 

tpLZltpZL 7V 

tPHZltpZH Open 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

~1.SV ):(1.SV 

I 
tpZL ~ 14-'- I 

~ 

3V 

OV 

Output 

KtPHL 
Output I i tpLZ -.I I 

I 
/l.SV 

I ~VOH Waveform 1 I ~.SV : 
..Kc 3.SV 

I I 
I 

I 1.S V 
S1 at 7 V _ VO"-+~~ VOL 

I VOL I I 
I 

tPHL~ IKtPLH 

\1.SV 
FVOH 

1.S V 

VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

(see Note C) 

Output 
Waveform 2 
Sl at Open 

(see Note C) 

I I tpHZ ~ ~ tPZH ~ ~ I 
I ---- VOH 

VOH-O.3V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

NOTES: A, CL includes probe and jig capacitance. 

2-76 

B, All input pulses are supplied by generators having the following characteristics: PRR,;; 10 MHz. Zo = so n. tr';; 2.5 ns. tf';; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D, The outputs are measured one at a time with one transition per measurement 

Figure 1. Load Circuit and Voltage Waveforms 
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• State-of-the-Art EPIC-IIBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R =0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 Vat Vee = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAIOd 

• Package Options Include Plastic 
Smail-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

The' ABT541 octal buffer and line driver is ideal for 
driving bus lines or buffering memory address 
registers. The device features inputs and outputs 
on opposite sides of the package to facilitate 
printed-circuit-board layout. 

The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or OE2) input is high, all eight outputs are in 
the high-impedance state. 

SN54ABT541, SN74ABT541 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS093B - 03704, JANUARY 1991 - REVISED OCTOBER 1992 

SN54ABT541 ..• J PACKAGE 
SN74ABT541 ... DB, ow, OR N PACKAGE 

(TOP VIEW) 

A7 

GND 

VCC 
OE2 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

SN54ABT541 ..• FK PACKAGE 
(TOP VIEW) 

I~ UI N N~W:9W ««0 0 

A3 
3 2 1 2019 

Y1 4 18 
A4 5 17 Y2 

A5 6 16 Y3 

A6 7 15 Y4 

A7 8 14 Y5 
9 10 11 12 13 

~~~~~ 
(!) 

To ensure the high-impedance state during power up or power down, OE should be tied to vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT541 is available in TI's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT541 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT541 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 
OEl OE2 A V 

L L L L 

L L H H 

H X X Z 

X H X Z 

EPIC-lIB is a trademark of 'fexaliinstrments Incorporated. 

UNLESS OTHERWISE NOTED this documont _lIS PRODUCnON 
DATA information ..... nt II 01 publication -. Products conform to 
~callon • .,.. tho 18 ... 01 T .... lnstrumo ... _nl_. 
Production p ...... lng _ not nsceoasrIy Include lilting, 01 .1 .,...- ·~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DAUAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT541, SN74ABT541 
OCTAL BUFFERSIDRIVERS 
WITH 3-STATE OUTPUTS 
SCBS093B - 03704. JANUARY 1991 - REVISED OCTOBER 1992 

logic symbolt 

Al 

A2 

,A3 

A4 

A5 

A6 

A7 

A8 

1 

19 

2 

3 

4 

5 

6 

7 

8 

9 

I'-. & 

I'-. 

., 
EN 

r 
18 

1 '\l 
17 

16 

15 

14 

13 

12 

11, 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

Vl 

V2 

V3 

V4 

V5 

V6 

Y7 

V8 

logic diagram (positive logic) 

OEl --'-------(T-' 

OE2 _1'-"9'-----a.~~ 

A 1 --=.2'-----1 18 Vl 

TQ Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range , Vee ......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5V 
Current into any output in the low state, 10: SN54ABT541 .................................... 96 mA 

SN74ABT541 ................................... 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K(VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DB package .............................. 0.65 W 

DW package ............................. 0.85 W 
N package ................................ 1.3 W 

Storage temperature range'. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .. -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. 'These are stress ratings only, and 
functional operation of the device at these or any other condHions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may allect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee . Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

allav . Input transition rise or fall rate I Outputs enabled 

TA' Operating free-air temperature 

NOTE 2: Unused or. floating inputs must be held high or low. 

PRODUCT PREVIEW Information con ..... products In the Ionnallve or 
design phase 01 _opmen~ Charai:terlsIIc data ond other 
spocilicotionaare daalgn goal •. T .... instnlm.nts _tile right II> 
change or d18C01111nuetheH products wI~ut noIIce. 
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MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 .tff 2 

~.8 0.8 

oq<ilee 0 Vee 

G' -24 -32 

~ 48 64 

fC 5 5 

-55 125 -40 85 

UNIT 

V 

v 
V 

v 
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rnA 
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SN54ABT541, SN74ABT541 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS093B - 03704, JANUARY 1991 - REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT541 SN74ABT541 
PARAMETER TEST CONDITIONS 

TYPt MIN MAX MIN MAX MIN 

VIK Vee =4.SV, 11=-18mA -1.2 -1.2 

Vee=4.SV, 10H =-3 rnA 2.S 2.S 2.S 

Vee = S V, IOH=-3mA 3 3 3 
VOH 

Vee=4.SV, 10H =-24mA 2 2 

Vee=4.SV, 10H =-32 rnA 2+ 2 

Vee=4.SV, IOL=48 rnA O.SS O.~ 
VOL 

O.SS:t: J~! Vee=4.S V, IOl=64 rnA 

II Vee=5.SV, VI = Vee or GND ±1 ,;;!:;: ±1 

10ZH Vee=5.5V, VO=2.7V 50 ",·t 50 

10Zl Vee = 5.S V, VO=0.5V -50 .:P -50 

loff Vee=O, VI or Vo "4.S V ±100 K~: 
leEX Vee=5.5V, VO=5.5V Outputs high SO <~( 50 

10§ Vee=5.SV, VO=2.5V -SO -140 -.180 -SO -180 -SO 

Outputs high S 250 250 

ICC 
Vee=5.5V, 10=0, Outputs low 22 30 30 
VI = Vee or GND 

Outputs disabled 1 2S0 250 

Vee=5.5V, Outputs enabled l.S 1.S 

Alee~ One input at 3.4 V, . Outputs disabled 50 50 
Other inputs at Vee or GND Control inputs 1.S 1.5 

ei VI = 2.5 V or 0.5 V 5 

Co Vo = 2.5 VorO.5 V 5 

t All typical values are at Vee = 5 V. 
:t: On products compliant to Mll-STD-883, Class S, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
~This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 

MAX 

-1.2 

O.SS 

±1 

50 

-so 
±100 

50 

-180 

250 

30 

250 

1.5 

50 

1.5 

UNIT 

V 

V 

V 

~ 

J.1A 

~ 

J.1A 

J.1A 

rnA 

J.1A 

rnA 

J.1A 

rnA 

J.1A 

rnA 

pF 

pF 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
A 

tpHl 

tpZH 
OE 

tpZl , 

tpHZ 
OE 

tpLZ 

PRODUCT PREVIEW Information concerns products in the fonnative or 
design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 

TO 
VCC = 5 V, 

(OUTPUT) 
TA = 25°C 

MIN TYP 

1 2.6 
Y 

1 2.9 

1.1 3.1 
y 

2.1 4.4 

2.1 5.1 
Y 

1.7 4.7 

~TEXAS 
INSTRUMENTS 

MAX 

4.1 

4.2 

4.8 

5.9 

6.6 

6.2 
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SN54ABT541 SN74ABT541 
UNIT 

MIN M~ MIN MAX 

1 :;h 1 4.6 

1 ,4~'4.7 
ns 

1 4.6 

1.1:.~:' S.4 1.1 5.3 

~i 
ns 

6.S 2.1 6.4 

l'f.1 7.1 2.1 7.1 
ns 

<1:"1.7 6.7 1.7 6.7 
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SN54ABT541, SN74ABT541 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS093B - 03704, JANUARY 1991 - REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o ~V 
soon 

From Output ----e>----._--Ay"I/'v------./ 
Under Test 

CL=SOpF 

(see Note A) I soon 

S1 o Open ro 
-=- -=-

LOAD CIRCUIT FOR OUTPUTS 

Timing Input 

I4-- tw--+l 
1 I 

Input 3 }(:~~.S~V~· ~~~ :: Data Input 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~_1_.S_V_-J~ ... 1._5_V ___ 

1 I ~ 
tpLH ~ 1 I tpHL 

3V 

OV 

Output 
Control 

TEST S1 

tpLHltpHL Open 

tpLZltpZL 7V 

tpHZItPZH Open 

------"")(1.S V 
____ --J. 1'-_____ _ 

:. .~ ~ 
Itsu th I 

--"'"\1' 1 

__ .....IX1.SV ~ 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.S~ ~ ... 1.S_V __ _ 

tpZL ~ 14- 1 

-_;.-1 '"\.: tpLZ --1 

3V 

OV 

3V 

OV 

3V 

OV 

3.SV 

Output 
1 II I '\2-- VOH 
1 1.SV 1 1.SV 

---'I-I --' 1 VOL 

tPHL ---l.---.i I~ tpLH 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

I 1.S V 1 

~b..+...'!.~ VOL 

ItPHZ ~ ~ 
I 
I 

tpZH ~ ~ 1 

Output 
\! !r.:'::'" VOH 
.... 1.5 V L 1.SV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

VOL 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

1,...---+---- VOH 
VOH -0.3 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

NOTES: A. CL includes probe and jig capacitance. _ 

2-80 

B. All input pulses are supplied by generators having the following characteristics: PRR <0 10 MHz. Zo ='50 n, tr <0 2.5 ns, tf <0 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 V at Vee = 5 V, T A = 25°C 

• High-Drive Outputs (-32-mA IOH' 
54-mA lod 

• Package Options Include Plastic 
Small-Outline (SOl C) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

The' ABT543 octal transceiver contains two sets 
of Ootype latches for temporary storage of data 
flowing in either direction. Separate latch-enable 
(LEAB or LEBA) and' output-enable (OEAB or 
OEBA) inputs are provided for each register to 
permit independent control in either direction of 
data flow. 

The A-to-B enable (CEAB) input must be low in 
order to enter data from A or to output data from 
B. If CEAB is low and LEAB is low, the A-to-B 
latches are transparent; a subsequent low-to-high 
transition of LEAB puts the A latches in the storage 
mode. With CEAB and OEAB both low, the 3-state 
B outputs are active and reflect the data present 
at the output of the A latches. Data flow from B to 
A is similar but requires using the CEBA, LEBA, 
and OEBA inputs. 

SN54ABT543, SN74ABT543 
OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
, JANUARY 1991 - REVISED DECEMBER 1992 

SN54ABT543 ..• JT PACKAGE 
SN74ABT543 ••• DB, OW, OR NT PACKAGE 

(TOP VIEW) 

CEAB 
GND 

VCC 
CEBA 
B1 
B2 
B3 
B4 
B5 
B6 
B7 
B8 
LEAB 
OEAB 

SN54ABT543 ..• FK PACKAGE 
(TOP VIEW) 

4 321 2827 26 
5 25 
6 24 
7 23 
8 22 
9 21 
10 20 
11 19 

121314 15161718 

~1~~~I~I~1il 
~CJ ~~ 

NC - No internal connection 

B4 
NC 
B5 
B6 
B7 

To ensure the high-impedance state during power up or power down, OE should be tied to Vec through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT543 is available in Tl's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT543 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT543 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 

~TEXAS 
INSTRUMENTS 
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Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT543, SN74ABT543 
OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS157 - 03662, JANUARY 1991 - REVISED DECEMBER 1992 

FUNCTION TABLEt' 

INPUTS 
CEAB LEAB OEAB A 

H X X X 

X X H X 

L H ,L X 

L L L L 

L L L H 

OUTPUT 
B 

Z 

Z 

BO* 

L 

H 

t A-to-B data flow is shown; B-to-A flow control IS the 
same except that it uses CEBA, LEBA, and OEBA. 

logic symbol§ 

* Output level before the indicated steady-state input 
conditions were established. 

OEBA 

CEBA 

LEBA 

OEAB 

CEAB 

LEAB 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

2 "-
23 

" 
1 "-
13 1'-. 

11 
" 

14 1'-. 

3 

~ 
4 

5 

6 

7 

8 

9 

10 

1EN3 

G1 

1C5 

2EN4 

G2 

2C6 , 
'\73 1 

60 1 

r 
50 

4'\7 

22 

~21 
20 

19 

18 
17. 

16 

15 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

§This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the DB, OW, JT, and NT packages. 
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logic diagram (positive logic) 

OEBA 2 

CEBA 
23 

LEBA 

OEAB 13 

CEAB 
11 

LEAB 14 

A1 3 

C1 

'---+----110 

SN54ABT543, SN74ABT543 
OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS157 - 03662, JANUARY 1991 - REVISED DECEMBER 1992 

C1 

1 0 l---t-~"""'H---=22=-- B1 

~----~~--~vr----------~ 

To Seven Other Channels 

Pin numbers shown are for the DB, OW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT543 .................................... 96 mA 

SN74ABT543 .................................... 128 mA 
Input clamp current, 11K (VI <0) ........................................................... -18mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DB package .............................. 0.7 W 

DW package ................................ 1. W 
NT package .............................. 1.3 W 

Storage temperature ranQe ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The Input and output negative-VOltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

-!/}TEXAS 
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SN54ABT543, SN74ABT543 
OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS157 - 03662, JANUARY 1991 - REVISED DECEMBER 1992 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

10H High-level output current 

10L Low-level output current 

Atll1v Input trans~ion rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

I Outputs enabled 

SN54ABT543 SN74ABT543 J 

UNIT 
MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 .47' 2 V 

~.8 0.8 V 

o~Vee 0 Vee V 

{; -24 -32 rnA 

!S 48 64 rnA 

~ 5 5 ns/V 

-55 125 -40 85 °e 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT543 SN74ABT543 
PARAMETER TEST CONDITIONS 

MIN 

VIK Vee =4.5 V, 11=-18mA 

Vee=4.5V, IOH=-3mA 2.5 

Vee=5V, IOH=-3mA 3 
VOH 

Vee = 4.5V, 10H =-24 rnA 2 

Vee =4.5 V, 10H =-32 rnA 2:1: 

Vee =4.5 V, IOL=48 rnA 
VOL 

Vee=4.5V, 10L=64 rnA 

Vee =5.5 V, Control inp!lts 
II 

VI = Vee or GND Aor B ports 

10ZH§ Vee=5.5V, VO=2.7V 

10ZL§ Vee = 5.5 V, VO=0.5V 

loff Vee=O, VlorVOS:4.5V 

leEX Vee = 5.5 V, VO=5.5V Outputs high 

10# Vee = 5.5 V, Vo =2.5V -50 

Vee = 5.5 V, Outputs high 

ICC 10=0, A or B ports Outputs low 
VI = Vee or GND Outputs disabled 

Alec" 
Vee = 5.5 V, One input at 3.4 V, 
Other inputs at Vee or GND 

ei VI = 2.5 VorO.5 V Control inputs 

eio Vo = 2.5 VorO.5 V Aor B ports 

t All typical values are at Vee = 5 V. 
:I: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL Include the input leakage current. 
11 This data sheet limit may. val)' among suppliers. 

TYpt MAX MIN. MAX MIN 

-1.2 -1.2 

2.5 2.5 

3 3 

2 

2 

0.55 0.55 

0.55:1: d! 
±1 ~1 

±1oo ¥1oo 

1011 t; 1011 

-1011 £t -1011 

HOO ~ 
50 

... 
50 

-100 -180 -50 -HID -50 

1 250 250 

24 3411 3411 

0.5 250 250 

1.5 1.5 

4 

7 

# Not more than one output should be tested at a time, and the duration of ihe test should not exceed one second. 
"This is the increase in supply current for each input that is at the specified TTL voltage level rattler than Vee or GND. 

PRODUCT PREVIEW InIormotIon coneema products In tho fo .. aIM or 
~ 01 develapmenl CharacterIstic data and _ 
• 0ItI are deelgn goal •. Texas lnstnlmenta I'8HMtS the right to 

ngo 01_ .. these pruduclS wIIhoutnotlce. 
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MAX 

-1.2 

0.55 

±1 

±100 

1011 

-1011 

±1oo 

50 

-180 

250 

3411 

250 

1.5 

UNIT 

V 

V 

V 

j1A 

j1A 

j1A 

j1A 

j1A 

rnA 

j1A 

rnA 

j1A 

rnA 

pF 

pF 



SN54ABT543, SN74ABT543 
OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS157 - 03662, JANUARY 1991 - REVISED DECEMBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

VCC=5V, SN54ABT543 SN74ABT543 
TA = 25°C UNIT 

MIN MAX MIN MAX MIN MAX 

tw Pulse duration, LEAB or LEBA low 3.5 3.5 

" 
3.5 . ns 

Data before LEAB or LEBA i 
High 3.5 3.5 §I 3.5 

Low 3 3$ 3 
tsu Setup time 

3.~'" 
ns 

High 3.5 3.5 
Data before CEAB or CEBA i 

Low 3 !§ 3 

Data after LEAB or LEBA i It d'f t It 
th Hold time 

Data after CEAB or CEBA i It ~""lt It 
ns 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER (INPUT) 

tpLH 
AorB 

tpHL 

tpLH 
LEBA or LEAB 

tpHL 

tpZH 

tpZL 
OEBAorOEAB 

tpHZ 
OEBAorOEAB 

tpLZ 

tpZH 

tpZL 
CEBAor CEAB 

tpHZ 
CEBAor CEAB 

tPLZ 

t ThiS data sheet limit may vary among suppliers. 

PRODUCT PREVIEW I_on concern. products In Iho _lYe or 
de8lgn phase of developmenl Characl8r1slic data and _ 
speclftcatlona are design goall. Texas Instrumentll8lel'Y8l the light to 
change or <llICOIIIInue Ihoee produc:18 without netlce. 

TO 
VCc=5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP 

BorA 
1.9 4.4 

1.9 4.4 

1.6 4.1 
AorB 

2.1 4.6 

1.4 3.9 
AorB 

2.5 5 

2.5t 5.9 
AorB 

3 5.5 

1.4 3.9 
AorB 

2.5 5 

3.2t 5.9 
AorB 

3 5.5 

~TEXAS 
INSTRUMENTS 

MAX 

5.9 

5.9 

5.6 

6.1 

5.4 

6.5 

7.4 

7 

5.4 

6.5 

7.4 

7 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54ABT543 SN74ABT543 
UNIT 

MIN MAX MIN MAX 

1.9 1.9 6.9 
ns 

1.9 1.9 6.9 

1.6 .if;. 1.6 6.6 

§' 
ns 

;1.1 2.1 7.1 

1.4~ 1.4 6.4 
ns 

2.~ 2.5 7.5 

2§ 2.5t 8.4 
ns 

d"3 3 8 

~ 1.4 1.4 6.4 
ns 

2.5 2.5 7.5 

3.2t 3.2t 8.4 
ns 

3 3 8 
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SN54ABT543, SN74ABT543· 
OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS157 - 03662, JANUARY 1991 -REVISED DECEMBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

Sl soon 
From Output ----tl>-----<._-'-'lJlv"v---"-./ 

o Open 

r' TEST Sl 
Under Test 

CL=SOpF 

(see Note A) I soon 

-= 
LOAD CIRCUIT FOR OUTPUTS 

14-- tw ----+I 
1 1 

• 1 ,----3V 

Input 3 X\""l._S_V __ OV 

VOLTAGE WAVEFORMS 
PULSE DURATION 

Timing Input 

Data Input 

tpLWtPHL Open 

tPLZltpzL 7V 

tpHZItPZH Open 

3V 
-------xl.S V 
_____ ..J. 1'-______ 0 V 

I.. ~~ ~ 
1 tsu 1- th ~I 
1 1 

--""""*1.5 V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

Input 
(see Note B) ~_l._S_V_--,>:< 1.S V 

3V 

OV 

Output 
Control 

3V 

OV 

Output 

tPLH --J.---.I K tpHL 

1 1 i ~-- VOH 
1 !l.SV 1 1.SV 

--+1 ---' I . VOL 

tPHL --l..--.i ~ tPLH 

1 ~I VOH 
\.l.SV T 1.SV 

. -- VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

Output 
Waveform 1 

Sllit7V 
(see Note C) 

Output 
Waveform 2 
Sl atOpen 

(see Note C) 

1 

1 

1 
tpZH -+j 

3.SV 

"---IHr--~.b....+~·~ VOL 

~ 
___ ...J!l.SV 

1 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

NOTES: A. CL includes probe and jig capacitance. 

2-86 

B. All input pulses are supplied by generators having the following characteristics: PRR :s 10 MHz, Zo = 50 n, tr :S 2.5 ns, tf:S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• State-of-the-Art EPIC-HerM BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R=O) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 Vat VCC = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

The' ABT544 octal transceiver contains two sets 
of D-type latches for temporary storage of data 
flowing in either direction. Separate latch-enable 
(LEAB or LEBA) and output-enable (OEAB or 
OEBA) inputs are provided for each register to 
permit independent control in either direction of 
data flow. 

The A-to-B enable (CEAB) input must be low in 
order to enter data from A or to output data from 
B. If CEAB is low .and LEAB is low, the A-to-B 
latches are transparent; a subsequent low-to-high 
transition of LEAB puts the A latches in the storage 
mode. With CEAB and OEAB both low, the 3-state 
B outputs are active and reflect the data present 
at the output of the A latches. Data flow from B to 
A is similar but requires using the CEBA, LEBA, 
and OEBA inputs. 

SN54ABT544, SN74ABT544 
OCTAL REGISTERED TRANSCEIVERS 

WITH a-STATE OUTPUTS 
FEBRUARY 1991 - REVISED JULY 1993 

SN54ABT544 ••• JT PACKAGE 
SN74ABT544 ••• DB, OW, OR NT PACKAGE 

(TOP VIEW) 

A2 
A3 
A4 
NC 
A5 
A6 
A7 

LEBA 1 Vcc 
OEBA 2 CEBA 

B1 
B2 

A3 B3 
A4 B4 
A5 B5 
A6 B6 
A7 B7 
A8 B8 

CEAB 11 LEAB 
GND OEAB 

SN54ABT544 ••• FK PACKAGE 
(TOP VIEW) 

5 

6 
7 

8 

9 

III III 0 III 
1
« 1« 1« ... WwOOW ... «O...JZ> o III 

4 3 2 1 282726 
25 
24 
23 

22 
21 

10 20 
11 19 

121314 15161718 

~I~ ~ ~I~I~ ~ 
~Cl ~~ 

NC - No internal connection 

B2 
B3 
B4 
NC 
B5 
B6 
B7 

To ensure the high-impedance state during power up or power down, OE should be tied to V CC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT544 is available in TI's shrink small-outline package (DB). which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT544 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT544 is characterized for operation from -40°C to 85°C. 

EPIC-ITB is a tradema.rk of Texas Instruments Incorporated. 

PRODUCT PREVIEW InfonnaUon concerns products In the formative or 
doslq~ ~hue 01 development. Cham:terlstlc _ and other 
specmcatIOns ara design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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SN54ABT544, SN74ABT544 
OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
03775, FEBRUARY 1991 - REVISED JULY 1993 

logic symbol§ 

OEBA 

CEBA 

LEBA 

OEAB 

CEAB 

LEAB 

A1 

A2 

A3 

A4 
A5 

A6 

A7 
A8 

FUNCTION TABLEt 
INPUTS . OUTPUT 

CEAB LEAB OEAB A B 

H X X X Z 

L X H X Z 

L H L X 80* 
L L L L H 

L L L H L 

t A-to-B data flow is shown; B-to-A flow control is the 
same except that H uses CEBA, LEBA, and OEBA. * Output level before the indicated steady-state input 
conditions were established. 

2 I'-. 1EN3 
23 I'-. G1 
1 I'-. 1C5 
13 I'-. 2EN4 
11 I'-. G2 
14 I'-. 2C6 
3 

., r 22 

~ 
'i73 50 

U 60 4'i7 
4 21 

5 20 

6 19 
7 18 

8 17 

9 16 

10 15 

§ This symbol is in accordance wHh ANSI/IEEE Std 91-1984 and IEC Publication 617-12: 
Pin numbers shoWn are for the DB, OW, JT, and NT packages. 
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B1 

B2 

B3 
B4 

B5 
B6 
B7· 

B8 



logic diagram (positive logic) 

OEBA 2 

CEBA 
23 

LEBA 

OEAB 13 

CEAB 
11 

LEAB 14 

A1 3 

C1 

L--t---f1D 

SN54ABT544, SN74ABT544 
OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
03775, FEBRUARY 1991 - REVISED JULY 1993 

C1 

1 0 f---t----<.-..H~2_2 B1 

~----------~v~----------~ 

To Seven Other Channels 

Pin numbers shown are for the DB, OW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except 1/0 ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT544 .................................... 96 rnA 

SN74ABT544 .................................... 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at T A = 55°C (in still air): DB package .............................. 0.7 W 

DW package ................................ 1 W 
NT package .............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT544, SN74ABT544 
OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
D3775, FEBRUARY 1991 - REVISED JULY 1993 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI I nput voltage 

10H High-level output current 

10L Low-level output current 

dtlM Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

I Outputs enabled 

SN54ABT544 SN74ABT544 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 . 0.8 V 

0 Vee 0 Vee V 

-24 -32 rnA 

48 64 rnA 

5 5 ns/V 

-55 125 -40 85 °e 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
TA = 25°C 

MIN 

VIK Vce =4.5 V, 11=-18mA 

Vce = 4.5 V, 10H =-3 rnA 2.5 

Vee = 5 V, 10H =-3 rnA 3 
VOH 

Vee =4.5 V, IOH=-24 rnA 2 

Vce =4.5 V, 10H =-32 rnA 2:1: 

Vee =4.5 V, IOL=48 rnA 
VOL 

Vce=4.5 V, 10L = 64 rnA 

VCC=5.5V, Control inputs 
II 

VI = Vee or GND A or Sports 

10ZH§ Vec =5.5V, VO=2.7V 

10ZL§ VCC = 5.5 V, Vo =.0.5 V 

loff Vee =0,. VI or Vo ,,4.5 V 

leEX Vee =5.5V, Vo = 5.5 V Outputs high 

1011 Vee =5.5 V, VO=2.5 V. -50 

Vee=5.5 V, Outputs high 

ICC 10=0, A or Sports Outputs low 
VI = Vee or GND Outputs disabled 

dlec" 
Vce=5.5V, One input at 3.4 V, 
Other inputs at Vee or GND 

ei VI = 2.5 V or 0.5 V Control inputs 

eio Vo = 2.5 V or 0.5 V A or Sports 

t All typical values are at Vee = 5 V. 
:I: On products compliant to MIL-STD-883, Class S, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 

TYPt 

-100 

1 

24 

0.5 

4 

7 

SN54ABT544 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55:1: 

±1 ±1 

±100 ±100 

50 50 

-50 -50 

±100 

50 50 

-180 -50 -180 

250 250 

34# 34# 

250 250 

1.5 1.5 

11 Not more than. one output should be tested at a time, and the duration of the test should not exceed one second. 
# This data sheet limit may vary among suppliers. 

SN74ABT544 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-50 -180 

250 

34# 

250 

1.5 

II This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 
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UNIT 

V 

V 

V 

iJA 

I-lA 

I-lA 

iJA 
I-lA 

rnA 

iJA 
rnA 

iJA 

rnA 

pF 

pF 



• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 1 Vat Vee = 5 V, TA = 25°C 

, • High-Drive Outputs (-32-mA IOH' 
64-mAIOd 

• Package Options Include Plastic 
Small-Outline (SOl C) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

These 8-bit latches feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, 1/0 ports, bidirectional bus drivers, and 
working registers. 

The eight latches of the' ABT573 are transparent 
D-type latches. While the latch-enable (LE) input 
is high, the Q outputs follow the data (D) inputs. 
When the latch enable is taken low, the Q outputs 
are latched at the logic levels set up at the 0 
inputs. 

SN54ABT573, SN74ABT573 
OCTAL TRANSPARENT OoTYPE LATCHES 

WITH 3-STATE OUTPUTS 
- REVISED JULY 1993 

SN54ABT573 .•• J PACKAGE 
SN74ABT573 ••• DB, ow, OR N PACKAGE 

(TOP VIEW) 

OE Vcc 
10 10 

20 
30 

40 40 
50 50 

60 
70 70 
80 80 

GNO LE 

SN54ABT573 ••• FK PACKAGE 
(TOP VIEW) 

4 

5 

6 

7 

8 

Iw u 
~~o~9 

3 2 1 2019 
18 

17 

16 

15 

14 
9 1011 1213 

ClClWOO 
CXlZ..JCXl~ 

(!) 

20 
30 
40 
50 
60 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

The output-enable (OE) input does not affect the internal operations of the latches. Old data can be retained 
or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT573 is available in TI's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT573 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT573 is characterized for operation from -40°C to 85°C. 

EPIC·IIB is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA information Is current as of publication dale. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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SN54ABT573, SN74ABT573 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
03663, JANUARY 1991 - REVISED JULY 1993 

logic symbolt 

OE 

LE 

10 

20 

3D 

40 

50 

60 

70 

80 

1 

11 

2 

3 

4 

5 

6 

7 

8 

9 

NEN 

S1 

10 

OE 

L 

L 

L 

H 

19 
'V 

18 

17 

16 

15 

14 

13 

12 

FUNCTION TABLE 
(each latch) 

INPUTS 

LE 

H 

H 

L 

X 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

OUTPUT 

0 Q 

H H 

L L 

X 00 
X Z 

logic diagram (positive logic) 

OE ---=-----a 

LE 

C1 

10 ---"'2---+----110 

~---v----' 

To Seven Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEG Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 VIO 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT573 .................................... 96 mA 

SN74ABT573 .................................... 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in stili air): DB package ............................. 0.65 W 

DW package ............................. 0.85 W 
N package ........................... " . . .. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

=1= Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conqitions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT573, SN74ABT573 
OCTAL TRANSPARENT D·TYPE LATCHES 

WITH 3·STATE OUTPUTS 
03663, JANUARY 1991 - REVISED JULY 1993 

recommended operating conditions (see Note 2) 

SN54ABT573 SN74ABT573 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

10H High-level output current -24 -32 mA 

10l low-level output current 48 64 mA 

AtfAV Input transition rise or fall rate I Outputs enabled 5 5 ns/V 

TA Operating free-air temperature -55 125 -40 85 °e 

NOTE 2: Unused or floating inputs must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS TA=25°C SN54ABT573 SN74ABT573 

PARAMETER TEST CONDITIONS MIN TYpt MAX MIN MAX MIN MAX 

VIK Vee =4.5 V, 11=-18mA -1.2 -1.2 -1.2 

VOH Vee =4.5 V, IOH=-3mA 2.5 2.5 2.5 

Vee=5V, 10H ",-3mA 3 3 3 

VOH Vee =4.5 V, IOH=-24mA 2 2 

Vee=4.5V, IOH=-32mA 2:1: 2 

Vee=4.5V, IOl=48mA 0.55 0.55 
VOL 

0.55:1: Vee =4.5 V, IOl=64mA 0.55 

II Vee =5.5 V, VI = Vee or GND ±1 ±1 ±1 

10ZH Vee =5.5 V, VO=2.7V 50 10 50 

10Zl Vee = 5.5 V, VO=0.5V -50 -10 -50 

loff Vee=O, VI orVO";4.5 V ±100 ±500 ±100 

leEX Vee = 5.5 V, VO=5.5V Outputs high 50 50 50 

10§ Vee = 5.5 V, VO=2.5V -50 -100 -180 -50 -180 -50 -180 

Outputs high 1 250 250 250 

ICC 
Vee = 5.5 V, 10=0, Outputs low 24 30 30 30 
VI = Vee or GND 

Outputs disabled 0.5 250 250 250 

Aleell 
Vee=5.5V, One input at 3.4 V, 

1.5 1.5 1.5 
Other inputs at Vee or GND 

ei VI = 2.5 V or 0.5 V 3 

Co Vo = 2.5 VorO.5 V 6 

t All typical values are at Vee = 5 V. 
:I: On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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UNIT 

UNIT 

V 

V 

V 

V 

j.tA 

j.tA 

j.tA 

j.tA 

~A 

mA 

j.tA 

mA 

j.tA 

mA 

pF 

pF 
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SN54ABT573, SN74ABT573 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
D3663, JANUARY 1991 - REVISED JULY 1993 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

Vcc=5V, SN54ABT573 SN74ABT573 
TA = 25°C UNIT 
MIN MAX MIN MAX MIN MAX 

tw Pulse duration, LE high 3.3 3.3 3.3 ns 

Setup time, data before LE-i-
I High 1.9 2.5 1.9 

tsu I Low 1.5 2.5 1.5 
ns 

th Hold time, data after LE-i- 1 2.5 1 ns 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER (INPUT) 

tpLH 
D 

tpHL 

tpLH 
LE 

tpHL 

tpZH 
OE 

tpZL 

tpHZ 
OE 

tpLZ 

2-94 

TO 
Vcc=5V, 
TA=25°c ' 

(OUTPUT) 
MIN TYP MAX 

1,9 3,2 
Q 

2.2 4.2 

2.2 4 
Q 

3.2 5.2 

1.2 3.2 
Q 

2.7 4.7 

2.5 4.9 
Q 

2 4.2 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

5.4 

5.7 

6.1 

6.7 

4.7 

6.2 

6.4 

6 

SN54ABT573 SN74ABT573 
UNIT 

MIN MAX MIN MAX 

1.4 6.4 1.9 5.9 
ns 

1.6 6.7 2.2 6.2 

2 7.1 2.2 6.6 
ns 

2.8 7.5 3.2 7.2 

0.8 6.:2' 1.2 5.2 
ns 

2 7.2 2.7 6.7 

2.2 7.7 2.5 6.9 
ns 

1.4 7 2 6.5 



SN54ABT573, SN74ABT573 
OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
03663, JANUARY 1991 - REVISED JULY 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

soon 
From Output --.f---..---f\/Vv----" 

S1 o Open 

Under Test 

CL=SOpF 

(see Note A) I soon r" 
-=-

LOAD CIRCUIT FOR OUTPUTS 

14I--tw~ 

1 1 r-----

Input 3 X",,1_.S_V ___ :: 

Input 
(see Note B) 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.SV X1.SV 
. 1 

1 1 
KtPHL tpLH --j+-+i 

1 

1 

3V 

ov 

TEST S1 

tpLHltpHL Open 

tpLZltPZL 7V 

tpHZltpZH Open 

Timing Input -------x1.S V 
_______ -J, I~ _____ _ 

Data Input 

Output 
Control 

Output 
Waveform 1 

I.. .~ ~ 
1 tsu 1- th I 
1 1 

----..}(1.SV ~ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

=:X1.5V ):(1.SV 

1 
tpZL ~ 141- 1 

1 1 tpLZ --.I 
1 1 

1 
1.S V 

1 

3V 

OV 

3V 

OV 

3V 

OV 

3.SV 

/1.SV 
I ~VOH 

1 

I 1.S V 
S1 at7 V VOL + 0.3 V 

I VOL 1 ---- VOL 
(see Note C) ~ 1 

IKtPLH 
1 1 tpHZ ~ 

tPHL~ tpZH ~ ~ Output I 

\1.SV 
FVOH 

1 ---- VOH 
Waveform 2 VOH-0.3V 

Output 1.S V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

VOL 
S1 atOpen 

(see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH·LEVEL ENABLING 

=OV 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR " 10 MHz, Zo = 50 n, tr " 2.5 ns, tf " 2.5 ns. 
C, Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figu.re 1. Load Circuit and Voltage Waveforms 
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SN54ABT574, SN74ABT574 
OCTAL EDGE-TRIGGERED D-TVPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
, JANUARY 1991 - REVISED JULY 1993 

• State-of-the-Art EPIC-liB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< lV at Vee = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Package Options Include Plastic 
Small-Outline (SOl C) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

These 8-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 
or r~latively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The eight flip-flops of the 'ABT574 are 
edge-triggered D-type flip-flops. On the positive 
transition of the clock (ClK) input, the.Q outputs 
are set to the logic levels that were set up at the 
data (D) inputs. 

SN54ABT574 ... J PACKAGE 
SN74ABT574 ... DB, OW, OR N PACKAGE 

(TOP VIEW) 

OE VCC 
10 10 

20 

30 

40 40 

50 50 

60 6Q 

70 70 

80 

GNO ClK 

SN54ABT574 ... FK PACKAGE 
(TOP VIEW) 

IW (,) ~~o~~ 

3 2 1 2019 
30 4 18 20 

40 5 17 30 

50 6 16 40 

60 7 15 50 

70 8 14 60 
9 10111213 

00:>:::00 
OOZ-'OOf'. 

C!JU 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

The output-enable (OE) input does not affect the internal operations of the flip-flops. Old data can be retained 
or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to V CC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT574 is available in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT574 is characterized for operation overthe full military temperature range of -55°C to 125°C. The 
SN74ABT574 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 
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SN54ABT574, SN74ABT574 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
03705, JANUARY 1991 - REVISED JULY 1993 

logic symbolt 

OE 

ClK 
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20 

3D 
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50 

60 

70 

80 

1 

11 
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'V 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 

19 

18 

17 

16 

15 

14 

13 

12 

ClK 

i 
i 

HorL 

X 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

0 Q 

H H 

L L 

X 00 
X Z 

logic diagram (positive logic) 

OE --'----a 

ClK 

10 --=c2 ___ _+_-I 

To Seven Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT574 ............... :.................... 96 mA 

SN74ABT574 .................................... 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package ............................. 0.65 W 

DW package ............................. 0.85 W 
N package .......... : ..................... 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

=I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT574,SN74ABT574 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
03705, JANUARY 1991 - REVISED JULY 1993 

recommended operating conditions (see Note 2) 
SN54ABT574 SN74ABT574 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

10H High-level output current -24 -32 rnA 

10L Low-level output current 48 64 rnA 

At/!1v Input transition rise or fall rate I Outputs enabled 5 5 ns/V 

TA Operating free-air temperature -55 125 -40 85 °e 

NOTE 2: Unused or floating Inputs must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54ABT574 SN74ABT574 
PARAMETER TEST CONDITIONS 

TYPt MIN MAX MIN MAX MIN 

VIK Vee =4.5 V, 11=-18mA -1.2 -1.2 

Vee =4.5 V, IOH=-3mA 2.5 2.5 2.5 

Vee = 5 V, 10H =-3 mA 3 3 3 
VOH 

Vee = 4.5 V, 10H =-24mA 2 2 

Vee =4.5 V, 10H =-32mA 2+ 2 

Vee =4.5 V, IOL=48 mA 0.55 0.55 
VOL 

0.55:1: Vee =4.5 V, IOL=64mA 

II Vee=5.5V, VI = Vee or GND ±1 ±1 

10ZH Vee=5.5V, VO=2.7V 50 10 

10ZL Vee=5.5V, VO=0.5V -50 -10 

loll Vee=O, VI or Va';; 4.5 V ±100 ±500 

leEX Vee =5.5 V, VO=5.5V Outputs high 50 50 

10§ Vee = 5.5 V, VO=2.5V -50 -100 -180 -50 -180 -50 

Outputs high 1 250 250 

ICC 
Vee = 5.5 V, 10=0, Outputs low 24 30 30 
VI = Vee or GND 

Outputs disabled 250 0.5 250 

Alee~ Vee = 5.5 V, One input at 3.4 V, 
1.5 1.5 

Other inputs at Vee or GND 

ei VI = 2.5 V or 0.5 V 3 

Co. Va = 2.5 V or 0.5 V 8 

t All typical values are at Vee = 5 V. 
+ On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
~This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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±1 
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±100 

50 
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J.1A 
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mA 
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SN54ABT574, SN74ABT574 
OCTAL EDGE-TRiGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
03705, JANUARY 1991 - REVISED JULY 1993 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

Vce =5 V, SN54ABT574 SN74ABT574 
TA = 25"e UNIT 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 150 150 150 MHz 

tw Pulse duration, CLK high or low 3,3 3,3 3,3 ns 

High 1 1.5 1 
tsu Setup time, data before CLKt nSi 

Low 1.5 2 1.5 

th Hold time, data after CLKt High or low 1.5t 2 1.5t ns 

t ThiS data sheet limit may vary among suppliers. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

fmax 

tpLH 
CLK 

tpHL 

tpZH 
OE 

tpZL 

tpHZ -

OE 
tpLZ 

2-100 

TO 
Vee = 5 V, 

(OUTPUT) 
TA = 25"e 

MIN TYP 

150 200 

2.2 3.9 
Q 

3 4.8 

1 3.3 
Q 

2.5 4.7 

2.4 4.9 
Q 

2 4 

~TEXAS 
INSTRUMENTS 

MAX 

6.2 

6.6 

4.3 

5.9 

6.2 

5.8 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT574 SN74ABT574 
UNIT 

MIN MAX MIN MAX 

150 150 MHz 

2.2 7 2.2 6.8 
ns 

3 7.4 3 7.1 

1 6 1 5.1 

2:5 
ns 

6.8 2.5 6.7 

2.4 7.3 2.4 7 
ns 

2 6.9 2 6.5 



SN54ABT574, SN74ABT574 
OCTAL EDGE-TRIGGERED D-TVPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
03705, JANUARY 1991 - REVISED JULY 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

soon 
From Output --t~-+--~Vv---~ 

Sl o Open 

Under Test 

CL=SOpF 

(see Note A) I soon r" 
-=-

LOAD CIRCUIT FOR OUTPUTS 

14-- tw--+l 
I I 

Input 3 X ... 1_.S_V ___ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~_l._S_V __ -J~~l_.S_V ____ _ 

I I *-*-

3V 

OV 

Output 

tpLH ~ I I tpHL 

I 11 i ~-- VOH 
I 1.SV I 1.SV 

----+I-J I VOL 

tPHL~ ~tPLH 
Output 

\L !r.::" VOH 
~.SV f1.SV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

VOL 

Timing Input 

Data Input 

Output 
Control 

Output 
Waveform 1 

Sl at 7 V 
(see Note C) 

Output 
Waveform 2 
Sl atOpen 

(sel! Note C) 

TEST Sl 

tPLWtPHL Open 

tPLZltpZL 7V 

tPHZltpZH Open 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

~ ____ ..J>:<l.S V 

3V 

OV 

3V 

OV 

3V 

OV 

I 
I 
I 

tpZH ~ 

3.SV 

'---i-'I---~b...+~'~ VOL 

I tpHZ ~ ~ 
~ I 
Ir-----+---- VOH 

VOH -0.3 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

B, All input pulses are supplied by generators having the following characteristics: PRR:5 10 MHz, Zo = 50 n, tr :5 2.5 ns, tf:5 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS . 
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• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 Vat Vee = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

The 'ABT620 bus transceiver is designed for 
asynchronous communication between data 
buses. The control function implementation allows 
for maximum flexibility in timing. The 'ABT620 
provides inverted data at its outputs. 

These devices allow data transmission from the A 
bus to the B bus or from the B bus to the A bus 
depending upon the logic levels at the 
output-enable (OEAB and OEBA) inputs. 

SN54ABT620, SN74ABT620 
OCTAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBSI13A- FEBRUARY 1991 - REVISED OCTOBER 1992 

SN54ABT620 •.• J PACKAGE 
SN74ABT620 ... DB, ow, OR N PACKAGE 

(TOP VIEW) 

OEAB VCC 
A1 OEBA 

B1 
B2 

A4 B3 
A5 B4 
A6 B5 

B6 
B7 

GND B8 

SN54ABT620 ••• FK PACKAGE 
(TOP VIEW) 

3 2 1 
4 B1 
5 B2 
6 B3 

B4 
8 14 B5 

9 10111213 

~~~&l~ 
(!) 

The output-enable inputs can be used to disable the device so that the buses are effectively isolated. The 
dual-enable configuration gives the transceivers the capability of storing data by simultaneously enabling OEAB 
and OEBA. When both OEAB and OEBA are enabled and all other data sources to the two sets of bus lines are 
at nigh impedance, both sets of bus lines (16 in all) will remain at their last states. In this way, each output 
reinforces its input in this configuration. 

To ensure the high-impedance state during power up or power down, OEBA should be tied to Vee through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 
OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by 
the current-sourcing capability of the driver. 

The SN74ABT620 is available in Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT620 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT620 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publlcatlon date. Products conform 10 

;:~~:!~n:r::!s~~gte:!s O~!~x~:!s::i~e~~I~:en~i~ar~n~i 
parameters. 

-!11 TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT620, SN74ABT620 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBSl13A- D3776, FEBRUARY 1991 - REVISED OCTOBER 1992 

logic symbolt 

OEBA 

OEAB 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

19 .1'-. 

1 

2 

~ 
3 

4 

5 

6 

7 

8 

9 

EN1 

EN2 ., r 
\1 1 1 

1 2\1 

FUNCTION TABLE 

INPUTS 

OEBA 

L 

L 

H 

H 

~ 

... 

OEAB 

18 

17 

16 

15 

14 

13 

12 

11 

L 

H 

L 

H 

81 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

OPERATION 

B data to A bus 

B data to A bus, 
A data.to 8 bus 

Isolation 

A data to 8 bus 

logic diagram (positive logic) 

OEBA ---'-"------a 

OEAB 

A1 
2 ._--'-'18'--- B1 

To Seven Other Channels 

t This symbol is in accordance with ANSI/I EEE Std 91-1984 
and lEG Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee ....... , ................................................. , -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) ................... , .............. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. ~0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT620 .................................... 96 mA 

SN74ABT620 .................................... 128 mA 
Input clamp current, 11K (VI < 0) ...................... , .................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package ............................. q.65 W 

DW package ............................. 0.85 W 
N package ............................... , 1.3 W 

Storage temperature range ................................. ,..................... -65°C to 150°C 

+ Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT620, SN74ABT620 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS113A - 03776, FEBRUARY 1991 - REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

SN54ABT620 SN74ABT620 
UNIT 

MIN MAX MIN MAX 

VCC Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 ~&:.~. 2 V 

VIL Low-level input voltage 4;:';"0.8 0.8 V 

VI Input voltage O{~ VCC 0 VCC V 

10H High-level output current l~j' -24 -32 mA 

10L Low-level output current ,f::::/ 48 64 mA 

/)"t!!'J.v Input transition rise or fall rate I Outputs enabled If~" 5 5 ns/V 

TA Operating free-air temperature -55 125 -40 85 °C 

NOTE 2: Unused or floallng pins (Input or I/O) must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54ABT620 
PARAMETER TEST CONDITIONS TYpt MIN MAX MIN MAX 

VIK VCC=4.5 V, 11=-18mA -1.2 -1.2 

VCC=4.5 V, IOH=-3mA 2.5 2.5 

VCC=5 V, IOH=-3mA 3 3 
VOH 

VCC =4.5V, 10H =-24mA 2 2 

VCC = 4.5 V, 10H =-32 mA 2+ 

VCC=4.5V, IOL=48 mA 0.55 0.55 
VOL 

0.55+ VCC=4.5V, IOL=64mA 

VCC=5.5 V, Control inputs ±1 E¥' 
II 

VI = VCC or GND A or B ports ±100 ±,'I(lO 

10ZH§ VCC=5.5V, VO=2.7V 50 i"~;:;~ 50 

10ZL§ VCC=5.5V, VO=0.5V -50 !,;, -50 

loff VCC=O, Vl orVO";4.5V ±100 ~S} 

ICEX VCC=5.5V, Vo = 5.5 V Outputs high 50 S'C~ 50 

1011 VCC=5.5V, VO=2.5V -50 -100 -180 '-50 -180 

VCC=5.5V, Outputs high 5 250 250 

ICC 10=0, A or B ports Outputs low 24 30 30 
VI = VCC or GND Outputs disabled 0.5 250 250 

VCC=5.5V, Outputs enabled 1.5 1.5 

/)"ICC# 
One input at 3.4 V, Data inputs 

Other inputs at 
Outputs disabled 0.05 0.05 

VccorGND Control inputs 1.5 1.5 

Ci VI = 2.5 V or 0.5 V Control inputs 4 

Cia Vo = 2.5 V or 0.5 V A or B ports 7 

t All tYPical values are at VCC = 5 V. 
+ On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 
11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT620 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-50 -180 

250 

30 

250 

1.5 

0.05 

1.5 

# This is the increase in supply current for each input that is at the specified TIL voltage level rather than VCC or GND. 

PRODUCT PREVIEW information concerns products in the formative-or 
design phan of development Characteristic data and other 

~CC~~::~?:::t=~:::!a~~~~~= ~r:~::~:c~es the right to ~TEXAS 
INSTRUMENTS 
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UNIT 

V 

V 

V 

IlA 

~A 

~A 

~A 

IlA 
mA 

IlA 
mA 

IlA 

mA 

pF 

pF 
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SN54ABT620, SN74ABT620 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATEOUTPUTS 
SCBSl13A- D3776, FEBRUARY 1991 - REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

IpLH 
AorB 

IpHL 

IPZH 
OEBA 

IPZL 

IpHZ 
OEBA 

IpLZ 

IPZH 
OEAB 

IPZL 

IpHZ 
OEAB 

IpLZ 

PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 

~ra~~~:~~?:C~~I~~~~~~a~~~:: :~~u~::~~rves the right to 

2-106 

TO 
vec =5 v, 

(OUTPUT) 
TA=25°e 

MIN TYP 

1 
B or A 

1 

1.3 
A 

1 

2 
A 

1.4 

1.6 
B 

2 

1.2 
B 

1.1 

~TEXAS 
INSTRUMENTS 

MAX 

4.1 

4.3 

4.6 

6.1 

6.3 

5.4 

6.2 

5.9 

5.6 

4.7 
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SN54ABT620 SN74ABT620 
UNIT 

MIN MAX MIN MAX 

1 1 4.8 
ns 

1 0& 1 4.8 

1.3 /ii 1.3 5.5 

1 ,,!i ns 
1 7.1 

2A~r 2 7 

1~J 
ns 

1.4 5.8 

t~15 1.6 6.8 

I::$~ 2 
ns 

2 6.4 

1.2 1.2 6.5 
ns 

1.1 1.1 5.6 



SN54ABT620, SN74ABT620 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBSl13A- 03776, FEBRUARY 1991- REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

soon 
From Output ----tl>------<._-'V'v'lr----/ 

Sl o Open 

Under Test 

CL=SOpF I 
(see Note A) 

soon r~ 
-= 

LOAD CIRCUIT FOR OUTPUTS 

14-- tw ----+I 
1 1 

Input 3 ~ ... l._S_V __ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=¥_l._S v_· _...J):< 1.S V 

1 I ~ 

3V 

OV 

Output 

tpLH ~ 1 I tpHL 

1 I I ~--VOH 
1 !l.SV 1 1.SV 

--+1 --J 1 . VOL 

tpHL --l.---.! I+---t- tpLH 

1 !I:':::- VOH 
\l.SV Z-l.SV Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

VOL 

TIming Input 

Date Input 

Output 
Control 

Output 
Waveform 1 

Sl at7V 
(/188 Note C) 

Output 
Waveform 2 
Sl atOpen 

(see Note C) 

TEST Sl 

tPLttftPHL Open 

tpuJtPZL 7V 

tPHZltpZH Open 

3V -------x1.5V 
_____ ..J. 1'-______ OV 

14 .~ ~ 
1 tau 1- th 1 

----"*l.S V '€ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~l.SV ~1..1._SV __ _ 

tpZL --+i 14- 1 

---i-I ,I tPLZ -.: 

3V 

OV 

3.SV 
1 1.SV 1 

~'=-+~~ VOL 

I tpHZ ~ J.-1 

1 
tpZH ~ ~ 1 

I r----v------ VOH 
VOH-O.3 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

,.,OV 

B. All input pulses are supplied by generators having the following characteristics: PRR ,;; 10 MHz, Zo = 50 n. tr ,;; 2.5 ns, tf';; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one trans~ion per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 2-107 



2-108 



• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 Vat Vee = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

The SN54ABT623A and SN74ABT623 bus 
transceivers are designed for asynchronous 
communication between data buses. The control 
function implementation allows for maximum 
flexibility in timing. The SN54ABT623A and 
SN74ABT623 provide true data at their outputs. 

These devices allow data transmission from the A 
bus to the B bus or from the B bus to the A bus 
depending upon the logic levels at the 
output-enable (OEAB and OEBA) inputs. 

SN54ABT623A, SN74ABT623 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS114A- D3777 FEBRUARY 1991 - REVISED JULY 1993 

SN54ABT623A ..• J PACKAGE 
SN74ABT623 ••• DB, OW, OR N PACKAGE 

(TOP VIEW) 

OEAB 
A1 

Vee 
OEBA 
B1 
B2 
B3 
B4 
B5 

A7 B6 
A8 B7 

GND B8 "'-__ ..r 

SN54ABT623A ..• FK PACKAGE 
(TOP VIEW) 

3 2 1 2019 
4 18 B1 

17 B2 
16 B3 

7 15 B4 
8 14 B5 

9 10111213 

~~~!O~ 
(!l 

The output-enable inputs can be used to disable the device so that the buses are effectively isolated. The 
dual-enable configuration gives the transceivers the capability of storing data by simultaneously enabling OEAB 
and OEBA. Each output reinforces its input in this configuration. When both OEAB and OEBA are enabled and 
all other data sources to the two sets of bus lines are at high impedance, both sets of bus lines (16 in all) will 
remain at their last states. 

To ensure the high-impedance state during power up or power down, OEBA should be tied to Vee through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 
OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by 
the current-sourcing capability of the driver. 

The SN74ABT623 is available in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT623A is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT623 is characterized for operation from -40°C to 85°C. 

EPIC-IIB is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA information is current as of publication date, 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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SN54ABT623A, SN74ABT623 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS114A- 03777, FEBRUARY 1991 - REVISED JULY 1993 

FUNCTION TABLE 

INPUTS 

OEBA OEAB 

logic symbolt 

OEBA 

OEAB 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

19 

1 

2 

3 

4 

5 

6 

7 

8 

9 

"-

~ 

" 

EN1 

EN2 , 
'il1 

L 

L 

H 

H 

r 
18 

1 

W 1 2'il 
17 

16 

15 

14 

13 

12 

11 

tThis symbol is in accordance with ANSIIIEEE Std 91-1984 
and lEe Publication 617-12. 

L 

H 

L 

H 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

OPERATION 

B data to A bus 

B data to A bus, 
A data to B bus 

Isolation 

A' data to B bus 

logic diagram (positive logic) 

OEBA~~-------U 

OEAB 

A1 
2 

To Seven Other Channels 

18 B1 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT623A ................................... 96 rnA 

SN74ABT623 ................................ ; ... 128 rnA 
Input clamp. current, 11K (VI < 0) ................................... ,....................... -18 rnA 
Output clamp current, 10K (VO < 0) ........................................... ;........... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package ............................. 0.65 W 

. DW package ............................. 0.85 W 
N package .. , ............................. 1.3 W 

Storage temperature range...... ........ ............... . ......... ......... ....... -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. . 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-currenl ratings are Observed. 
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SN54ABT623A, SN74ABT623 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS114A- 03777, FEBRUARY 1991 - REVISED JULY 1993 

recommended operating conditions (see Note 2) 

SN54ABT623A SN74ABT623 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

10H High-level output current -24 -32 rnA 

10l low-level output current 48 64 rnA 

I'1t/l'1v Input transition rise or fall rate I Outputs enabled 5 5 ns/V 

TA Operating free-air temperature -55 125 -40 85 °e 

NOTE 2: Unused or floating pins (Input or I/O) must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee = 4.5 V, 11=-18mA 

Vee=4.5V, IOH=-3mA 2.5 

Vee = 5 V, IOH=-3mA 3 
VOH 

Vee=4.5V, 10H =-24 rnA 2 

Vee = 4.5 V, 10H =-32mA 2t: 

Vee = 4.5 V, 10l = 48 rnA 
VOL 

Vee=4.5V, IOL=64 rnA 

Vee = 5.5 V, Control inputs 
II 

VI = Vee or GND A or B ports 

10ZH§ Vee=5.5V, Vo = 2.7 V 

10Zl§ Vee =5.5V, Vo = 0.5 V 

loff Vee=O, VI or Vo ,,4.5 V 

leEX Vee =5.5V, Vo = 5.5 V Outputs high 

10~ Vee=5.5V, VO=2.5V -50 -100 

Outputs high 5 
Vee=5.5V, AorB 

ICC 10=0, 
ports 

Outputs low 22 
VI = Vee or GND 

Outputs disabled 1 

Vee = 5.5 V, Outputs enabled 

I'1lee# 
One input at 3.4 V, Data inputs 

Outputs disabled 
Other inputs at 
VeeorGND Control inputs 

ei VI = 2.5 V or 0.5 V Control inputs 4 

eio Vo = 2.5 VorO.5 V A or B ports 7 

t All typical values are at Vee = 5 V. 
t: On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

SN54ABT623A 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55t: 

±1 ±1 

±100 ±100 

50 50 

-50 -50 

±100 

50 50 

-180 -50 -180 

250 250 

30 30 

250 250 

1.5 1.5 

0.05 0.05 

1.5 1.5 

~ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT623 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-50 -180 

250 

30 

250 

1.5 

0.05 

1.5 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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UNIT 

V 

V 

V 

IlA 

IlA 

!lA 
IlA 

!lA 
rnA 

IlA 

rnA 

IlA 

rnA 

pF 

pF 
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SN54ABT623A, SN74ABT623 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBSl14A- D37n, FEBRUARY 1991 - REVISED JULY 1993 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM PARAMETER 
(INPUT) 

tpLH 
AorB 

tpHL 

tpZH 

tpZL 
OEBA 

tpHZ 

tpLZ 
OEBA 

tpZH 

tpZL 
OEAB 

tpHZ 
OEAB 

tpLZ 

2-112 

.TO 
VCC=5V, 
TA=25°C 

(OUTPUT) 
MIN TYP 

1 2.6 
BorA 

1 2.6 

1.7 3.4 
A 

1.7 3.8 

1.7 4.2 
A 

1.7 4.7 

1.7 4.8 
B 

1.7 4 

1.7 3.9 
B 

1.7 3.2 

~TEXAS 
INSTRUMENTS 

MAX 

4.1 

4.2 

6.5 

6.5 

6.5 

6.5 

6.5 

6.5 

6.5 

6.5 

. POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT623A SN74ABT623 
UNIT 

MIN MAX MIN MAX 

1 4.6 1 4.6 
ns 

1 4.6 1 4.6 

1.7 7.5 1.7 7.5 
ns 

1.7 7.5 1.7 7.5 

1.7 7.5 1.7 7.5 
ns 

1.7 7.5 1.7 7.5 

1.7 7.5 1.7 7.5 
ns 

1.7 7.5 1.7 7.5 

1.7 7.5 1.7 7.5 
ns 

1.7 7.5 1.7 7.5 



SN54ABT623A, SN74ABT623 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBSl14A- 03777, FEBRUARY 1991 - REVISED JULY 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 soon 
From Output -_....--*_--AJV\,------' 

Under Test 

o Open 

CL=SOpF 

(see Note A) I soon 

LOAD CIRCUIT FOR OUTPUTS 

I0Il-- tw ----.I 
I I 

Input 3 }( ... 1._S_V __ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~_1._S_V_-J~ ... 1_.S_V __ _ 

I I ~ 

3V 

OV 

Output 

tpLH ~ I I tpHL 

I I ~-VOH 
I !1.SV 1 1.SV 

----+I-J I VOL 

tpHL ~ I+-+j tpLH 

~ v:::-I VOH 
\.1.5 V T 1.SV 

. - VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance, 

Timing Input 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

Output 
Waveform 2 
S1 at Open 

(see Note C) 

TEST S1 

tpLttflPHL Open 

tpLZltpZL 7V 

tPHZItPZH Open 

--------x1.S V 

-----J·I'-------
I... .14 ~ 
I tsu 1- th ~I 
I I 

----"}(1.5 V ~ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

~1 .... S_V __ .J 

tpZL~ 

I 

3V 

OV 

3V 

OV 

3V 

OV 

I 
I 
I 

tpZH ~ 

3.SV 

I tpHZ ~ :.-~",--+~.~ VOL 

~ I 
I,------v----- VOH 

VOH-O.3V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR S 10 MHz, Zo = 50 n, tr S 2.5 ns, tf S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 2-113 



2-114 



• State-of-the-Art EPIC-HBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R=O) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 V at Vee =5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic DIPs 

description 

The 'ABT640 bus transceiver is designed for 
asynchronous communication between data 
buses, These devices transmit data from the A 
bus to the B bus or from the B bus to the A bus 
depending upon the level at the direction-control 
(OIR) input. The output-enable (DE) input can be 
used to disable the device so that the buses are 
effectively isolated. 

To ensure the high-impedance state during power 
up or power down, DE should be tied to Vee 
through a pullup resistor; the minimum value ofthe 
resistor is determined by the current-sinking 
capability of the driver, 

SN54ABT640, SN74ABT640 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS104A- 03778, FEBRUARY 1991- REVISED OCTOBER 1992 

SN54ABT640 ••• J PACKAGE 
SN74ABT640 ••• DB, OW, OR N PACKAGE 

(TOP VIEW) 

VCC 
A1 OE 
A2 81 

82 
A4 83 
A5 84 
A6 7 85 

86 
87 

GND 88 

SN54ABT640 ••• FK PACKAGE 
(TOP VIEW) 

A3 
A4 
A5 
A6 
A7 

81 
82 
83 
84 
85 

The SN74ABT640 is available in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT640 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT640 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 
OPERATION 

OE OIR 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCnON 
DATA infonnation current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameb!rs. 
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Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT640, SN74ABT640 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS1 04A - 03778, FEBRUARY 1991 - REVISED OCTOBER 1992 

logic symbolt 

OE 

DIR 

A1 

19 

1 

2 

3 

i'-, 

i'-, 

~ 

~ 

G3 

3 EN1 [BA] 

3 EN2 [AB] , r 
lS 

\11 1 

W 1 2\1 
17 

logic diagram (positive logic) 

OE -----'1-=-9 _____ ---, 

B1 

A2 

A3 

A4 

4 16 
B2 

B3 

B4 

B5 

B6 

B7 

BS 

A1----=2=----~ *_--'l"'S'-- , B1 

AS 

A6 

A7 

AS 

5 

6 

7 

S 

9 

15 

14 

13 

12 

11 

t This symbol is in accordance with ANSIIIEEE Std 91-1984 
and lEe Publication 617-12. 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee ............. , ............................................. -0.5 V to 7 V 
Input voltage range, V, (except 1/0 ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT640 .............................. ,..... 96 rnA 

SN74ABT640 ...................... . .. .. . . .. . . ... 128 rnA 
Input clamp current, 1,K (V, < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... - 50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package ............................. 0.65 W 

DW package ............................. 0.85 W 
N package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

=1= Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

vee Supply voltage 

V,H High-level input voltage 

V,L Low-level input voltage 

V, Input voltage 

10H High-level output current 

10L Low-level output current 

!!.tlM Input transition rise or fali rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating PinS (Input or 1/0) must be held high or low. 

PRODUCT PREVIEW information concerns products in the formative or 

~::~~flcaff~~:eare°Jes?:~~~:~~~!~;I~~~~~:~c re::~es ~~: ri:t!r~~ 
change or discontinue these products without notice. 
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SN54ABT640 SN74ABT640 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 ,~ 2 

§~8 0.8 

o /Jgee 0 Vee 

/~,,' -24 -32 

{'{'S' 48 64 

A?' 5 5 
4t_55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

ns/V 

°e 



SN54ABT640,SN74ABT640 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS104A - 03778, FEBRUARY 1991 - REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54ABT640 SN74ABT640 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX MIN 

VIK VCC=4.5V, 11=-18mA -1.2 -1.2 

VCC=4.5V, IOH=-3mA 2.5 2.5 2.5 

VCC=5V, IOH=-3mA 3 3 3 
VOH 

VCC=4.5V, IOH=-24mA 2 2 

VCC=4.5V, IOH=-32mA 2:1: 2 

VCC=4.5V, 10L=48rnA 0.55 0.55 
VOL 

0.55:1: VCC=4.5V, 10L=64rnA 

VCC=5.5V, Control inputs ±1 ,fJ 
II 

VI = VCC or GND Aor B ports ±100 j,3b0 

10ZH§ VCC=5.5V, VO=2.7V 50 <F 50 

10ZL§ VCC = 5.5 V, VO=O.5V -50 () -50 

loff VCC=O, VI orVO:S4.5 V ±100 f!{ 

ICEX VCC=5.5V, VO=5.5V Outputs high 50 ?I: 50 

1011 VCC=5.5V, VO=2,5V -50 -100 -180 -50 -180 -50 

VCC=5.5V, Outputs high 5 250 250 

ICC 10=0, AorB ports Outputs low 24 30 30 
VI = VCC or GND Outputs disabled 0.5 250 250 

VCC=5.5V, Outputs enabled 1.5 1.5 

AICC# 
One input at 3.4 V, Data inputs 

Other inputs at 
Outputs disabled 0.05 0.05 

VCCor GND Control inputs 1.5 1.5 

Ci VI = 2.5 V or 0.5 V Control inputs 4 

Cio Vo =2.5 VorO.5 V A or B ports 7 

t All typical values are at VCC = 5 V. 
:I: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 
11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 

MAX 

-1.2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-180 

250 

30 

250 

1.5 

0.05 

1.5 

UNIT 

V 

V 

V 

IJA 

IJA 
IJA 
IJA 
IJA 
rnA 

IJA 
rnA 

IJA 

rnA 

pF 

pF 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
AorB 

tpHL 

tpZH 

tpZL 
OE 

tpHZ 
OE 

tpLZ 

TO 
VCC=5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP 

1 2.7 
BorA 

1.5 2.7 

1.5 3.7 
AorB 

1.3 5 

2.5 4.1 
AorB 

2 3.3 

~TEXAS 
INSTRUMENTS 

MAX 

4.2 

4.3 

4.9 

5.9 

6.5 

5.3 

POST OFFICE BOX 655303 • OALLAS, TEXAS 75265 

SN54ABT640 SN74ABT640 
UNIT 

MIN MAX MIN MAX 

1 5 1 4.9 
ns 

1,5 r'" 5 1.5 4.9 

~9 
1.5 5.8 

ns 
7.4 1,3 7.3 

6.9 2.5 6.8 
ns 

2 5.6 2 5.5 

2-117 



SN54ABT640, SN74ABT640 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS104A- 03778, FEBRUARY 1991 - REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

r' 
soon 

From Output -_~-""--1V\/\r----' 
Under Test 

CL=SOpF 

(see Note A) I soon 

-::-

LOAD CIRCUIT FOR OUTPUTS 

Timing Input 

104-- tw -----+I 
I I 

Input 3 }( ... 1._S_V __ :: Data Input 

Input 
(see Note B) 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~ .... 1_.S_V_---I~,-1_.S_V __ _ 

I I ~ 
tpLH ~ I I ,tpHL 

3V 

OV 

Output 
Control 

TEST S1 

tPLWtPHL Open 

tPLZItPZL 7V 

tPHZItPZH Open 

--------x1.S V 

--~-~, 1'-------
I.. .~ ~ 
I tsu 1- th I 
I I 

----..}(1.SV £ 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

=41 ..... S_ V __ -' 

tpZL~ 

I 

3V 

OV 

3V 

OV 

3V 

OV 

3.SV I II I ~--VOH 
I 1.SV I 1.SV 

--+-I~ I VOL 

tPHL~ l~tPLH 

Output 
Waveform 1 

S1 at7 V 
(see Note C) 

I 
I 
I 

tpZH ~ 

___ t--''l-VOL + 0.3 V 
~---- VOL 

I 

Output 
~ v.:::- VOH 
,,1.SV £ 1.SV 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 
___ ..J/1.SV 

\(>H-O.3V VOH 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

VOL 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH·LEVEL ENABLING 

~OV 

NOTES: A. CL includes probe and jig capacitance. 
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B, All input pulses are supplied by generators having the following characteristics: PRR S; 10 MHz, Zo = 50 n, tr S; 2.5 ns, tf S; 2.5 ns. 
C, Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement 

Figure 1. Load Circuit and Voltage Waveforms 
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• State-of-the-Art EPIC-HBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 V at Vee = 5 V, T A = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAIOd 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

These devices consist of bus transceiver circuits, 
Ootype flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
input bus or from the internal registers. Data on the 
A or B bus is clocked into the registers on the 
low-to-high transition of the appropriate clock 
(CLKAB or CLKBA) input. Figure 1 illustrates the 
four fundamental bus-management functions that 
can be performed with the' ABT646. 

Output-enable (OE) and direction-control (OIR) 
inputs are provid!'ld to control the transceiver 
functions. In the transceiver mode, data present at 
the high-impedance port may be stored in either 
register or in both. 

SN54ABT646, SN74ABT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS068D- JULY 1991 - REVISED JULY 1993 

SN54ABT646 .•. JT PACKAGE 
SN74ABT646 .•• DB, OW, OR NT PACKAGE 

(TOP VIEW) 

CLKA8 Vcc 

A1 

SA8 CLK8A 
DIR S8A 

A1 OE 

A2 81 
A3 82 
A4 83 
A5 84 
A6 85 
A7 86 
A8 87 

GND 88 

SN54ABT646 ... FK PACKAGE 
(TOP VIEW) 

co <t: 

o:co:;2" o~<t: 
_<t:....J,-,O....JCO 
OC/JC,)Z>C,)C/J 

4 3 2 1 

NC - No internal connection 

81 
82 
NC 
83 
84 
85 

The select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The 
direction control (OIR) determines which bus will receive data when OE is low. In the isolation mode (OE high), 
A data may be stored in one register and/or B data may be stored in the other register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

To ensure the high-impedance state during power up or power down, OE should be tied to VCC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT646 is available in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT646 is characterized for operation over the full military temperature range of -55°C to 125°0. The 
SN74ABT646 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this documenl conlain' PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 
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Copyright © 1993. Texas Instruments Incorporated 
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SN54ABT646, SN74ABT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS068D- 03659, JULY 1991 - REVISED JULY 1993 

"-v---" 
21 3 1 23 2 22 
OE DIR CLKAB CLKBA SAB SBA 
L L X X X L 

21 
OE 
L 

c( 
1/1 
::J 
III 

3 
DIR 

H 

'-v---' 
1 23 2 

CLKAB CLKBA SAB 
X X L 

REAL·TIME TRANSFER REAL· TIME 'TRANSFER 
BUSBTO BUSA BUSATOBUSB 

"-v---" "-v---" 
21 3 23 2 22 21 3 23 2 
OE DIR CLKAB CLKBA SAB SBA OE DIR CLKAB CLKBA SAB 
X X i X X X L L X L X 
X X X i X X L H L X H 
H X i i X X 

STORAGE FROM TRANSFER STORED DATA 
A. B. OR A AND B TOAAND/ORB 

Figure 1. Bus-Management Functions 
Pin numbers shown are for DB, OW, JT, and NT packages. 
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22 
SBA 

X 

22 
SBA 

H 
X 



INPUTS 
OE OIR CLKAB CLKBA SAB 
X X t X X 

X X X t X 

H X t t X 

H X H or L HorL X 

L L X X X 

L L X H orL X 

L H X X L 

L H H or L X H 

SN54ABT646, SN74ABT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS068D - 03659, JULY 1991 - REVISED JULY 1993 

FUNCTION TABLE 

OATAIIO 
OPERATION OR FUNCTION 

SBA Al THRU A8 Bl THRU B8 
X Input Unspecifiedt Store A, B unspecifiedt 

X Unspecifiedt Input Store B, A unspecifiedt 

X Input Input Store A and B data 

X Input disabled Input disabled Isolation, hold storage 

L Output Input Real-time B data to A bus 

H Output Input Stored B data to A bus 

X Input Output Real-time A data to B bus 

X Input Output Stored A data to B bus 

t The data output functions may be enabled or dIsabled by vanous sIgnals at the OE and DIR mputs. Data Input functIons are always enabled; 
i.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs. 

logic symbol* 

OE 
OIR 

CLKBA 
SBA 

CLKAB 
SAB 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

21 f'-. 
3 J'., 

L 
23 
22 
1 

2 

4 

5 -L 
6 

7 

8 

9 

10 

11 

G3 
3 ENI [BA] 
3EN2[AB] 

C4 
G5 

C6 
G7 ., r 

>1 5 40 
J '\1 1 

5 1 

60 7 ~1 
2'\1 '---

1 7 

:I: This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for the DB, OW, JT, and NT packages. 
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20 

19 

18 

17 

16 

15 

14 

13 

Bl 

B2 

B3 

B4 

B5 

B6 

B7 

B8 
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SN54ABT646, SN74ABT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS068D - 03659, JULY 1991 - REVISED JULY 1993 

logic diagram (positive logic) 

OE 21 

OIR ~3 _____ --I 

CLKBA --""--------+-------------1 

SBA --==-------+ ........ 

CLKAB 

SAB --"'------+-+....-J 

r ----------- -------------
I 
I 10 
I C1 I 
I 
I 

A1 4 I 

I 
I 10 

I C1 
I 
I 
I 
I 
L ----------- - ------------

, 

.J 

~--------------------~v----------------------~ 
To Seven Other Channels 

Pin numbers shown are for the DB, DW, JT, and NT packages, 
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SN54ABT646, SN74ABT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS068D - D3659, JULY 1991 - REVISED JULY 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee " ........................................................ -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) ........•......................... -0.5V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT646 .................................... 96 mA 

SN74ABT646 .................................... 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.7 W 

OW 'package ................................ 1 W 
NT package .............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

vee . Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage. 

10H High-level output current 

10L Low-level output current 

fj,tll'J.V Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

PRODUCT PREVIEW information concerns products In the fonnatlve or 
design phase of development. Characteristic data and other 

~~~c:~r:C=i~:'~e~:a~~~= ~1~:::~:WC:serves the right to ~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT646 SN74ABT646 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 ,.Iff 2 

0~·8 0.8 

oq,'<Vee 0 Vee 

lJ' -24 -32 

iJ'" 48 64 

I",~ 5 5 

-55 125 -40 85 

UNIT 

V 

v 

V 

V 

mA 

mA 

ns/V 

°e 
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SN54ABT646,SN74ABT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS068D - 03659, JULY 1991 - REVISED JULY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
TA=25°C 

MIN 

VIK VCC=4.5 V, 11=-18mA 

VCC=4.5 V, 10H =-3 rnA 2.5 

VCC=5V, IOH=-3mA' 3 
VOH 

VCC=4.5 V, 10f.! =-24 rnA 2 

VCC =4.5 V, IOH=-32 rnA 2+ 

, VCC =4.5 V, 10L = 48 rnA 
VOL 

VCC=4.5 V, 10L= 64 rnA 

VCC=5.5 V, Control inputs 
II 

VI = VCC or GND A or B ports 

10ZH§ VCC=5.5V, VO=2.7V 

10ZL§ VCC=5.5 V, VO=0,5 V 

loff VCC=O, VlorVo~4.5V 

ICEX VCC =5.5 V, Vo = 5.5 V Outputs high 

101' VCC=5.5 V, Vb=2.5V -50 

Outputs high 

ICC 
VCC=5.5 V, 10=0, Outputs low 
VI = VCC or GND 

Outputs disabled 

LlICC" 
VCC = 5.5 V, One input at 3.4 V, 
Other inputs at VCC or GND 

Ci VI = 2.5 V or 0.5 V Control inputs 

eio Vo = 2.5 V or 0.5 V A or B ports 

t All tYPical values are at Vce = 5 V. 
+ On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 
'II This data sheet limit may vary among suppliers. . 

TYPt 

-100 

7 

12 

SN54ABT646 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55+ 

±1 ~ 
±100 Attio 

10'11 e;r:' 50 

-10'11 1,- -50 

±100 if"; 
50 :;1;' 50 

-180 "1'-50 -180 

250 250 

30 30 

250 250 

1.5 1.5 

# Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT646 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

10'11 

-10'11 

±100 

50 

-50 -180 

250 

30 

250 

1.5 

II This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vec or GND. 

UNIT 

V 

V 

V 

j.tA 

j.tA 

!1A 

!1A 

j.tA 

rnA 

j.tA 

rnA 

j.tA 

rnA 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

VCC=5V, 

TA = 25°C 

MIN MAX 

fciock Clock frequency 0 125 

tw Pulse duration, CLK high or low 4 

Setup time, A or B before CLKABi or CLKBA i 
I High 3.5 

tsu I Low 3 

th Hold time, A or B after CLKABi or CLKBAi 0 

PRODUCT PREVIEW information concerns products In tile formative or 
design phase of development. Characteristic data and other 

~ra~~C::~:c~~t:~~e~:a~~~~~ ~~~~~~::.serves the right to 
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UNIT 

MIN MAX MIN MAX 

0 125 0 125 MHz 

~ 
4 ns 

3.5 
ns 

3 

0 0 ns 



SN54ABT646, SN74ABT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS068D - 03659, JULY 1991 - REVISED JULY 1993 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 2) 

FROM TO 
Vee = 5 V, SN54ABT646 SN74ABT646 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°e 

MIN TYP MAX MIN MAX MIN MAX 

fmax 125 125 

tPLH 2.2 4 6.8 2.2 7.8 
CLKBA or ClKAB AorB 

tpHl 1.7 4 7.4 1.7 8.4 

tPlH 1.5 3 5.9 (;~i 1.5 6.9 
AorB BorA 

tpHl 1.5 3.3 5.9 l~ii 1.5 6.9 

tPLH 
SABorSBAt 

1.5 4 6.1 _~,C 1.5 7.1 
BorA 

tpHl 1.5 3.6 6.9 t~' 1.5 7.9 

tpZH 1 4.3 5.3 ,~\;' 1 6.3 
OE AorB 

,iI;:"' tPZL 2.1 5.8 7.4 2.1 8.8 

tPHZ 
OE 

1.5 3.5 7.3 1.5 8.3 
AorB 

tpLZ 1.5 3 7 1.5 7.5 

tpZH 1.2 4.5 5.7 1.2 6.7 
DIR AorB 

tPZl 2.5 6.5 9 2.5 9.5 

tPHZ 1.5 3.8 6.7 1.5 7.7 
DIR AorB 

tPLZ 1.5 3.8 7.2 1.5 8.2 

t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 

PRODUCT PREVIEW Information concems products in the formative or 
desiQn phase of development. Characteristic data and other 

~~"::::~~~:!~t::!~e~C:~~=~i:~~~w:.serves the right to ~TEXAS 
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UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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SN54ABT646, SN74ABT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS068D - D3659. JULY 1991 - REVISED JULY 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open soon 
From Output - __ I---.---.l\I\I\r---.-/ TEST S1 

Under Test 
tPLWtPHL 'Open 

CL=SOpF 

(see Note A) I soon tpLZ!tPZL 7V 

tpHZItPZH Open 

LOAD CIRCUIT FOF:! OUTPUTS 
3V 

Timing Input -------y1.S V 

------J·I'-------- ov 
14II--tw~ I~ .!... ~ 

1 tsu I" th ~I 
1 1 r-----

Input 3 }(,-~_.S_V __ :: 

I I 

-=-X--'"'\11.SV ~:: Data Input 

Input 

VOLTAGE WAVEFORMS 
PULSE DURATION 

3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

---'"'\ r---- 3 V 

(see Note B) ~1.SV X1.SV 
OV 

Output 
Control __ --J):(1.S V 

OV 
1 

1 1 
KtPHL tpLH~ 

1 3.5 V 

Output 1 !1.SV 
I ~ VOH 
1 1.S V 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

I 
I 
1 

'-__ I--':-~b...+~.~ VOL 

1 tPHZ 4i ~ 
1 I VOL 
1 

IKtPLH tPHL~1 tpZH ~ j4-- 1 

1,.----.:----- VOH 
VOH -0.3 V 

Output \1.SV 
FVOH 

1.S V 

Output 
Wavetorm2 
S1 at Open 

(see Note C) =OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

VOL 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH·LEVEL ENABLING 

NOTES: A. CL includes probe and jig capacitance. 

2-126 

B. All input pulses are supplied by generators having the following characteristics: PRR :": 1 0 MHz. Zo = 50 n. tr :": 2.5 ns, tf :": 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 

~TEXAS 
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• State-of-the-Art EPIC-HBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 Vat Vee = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Package Options Include Plastic 
Small-Outline (SOl C) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

These devices consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
input bus or from the internal registers. Data on the 
A or B bus is clocked into the registers on the 
low-to-high transition of the appropriate clock 
(CLKAB or CLKBA) input. Figure 1 illustrates the 
four fundamental bus-management functions that 
can be performed with the' ABT646A. 

Output-enable (OE) and direction-control (DIR) 
inputs are provided to control the transceiver 
functions. In the transceiver mode, data present at 
the high-impedance port may be stored in either 
register or in both. 

SN54ABT646A,SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS069D- JULY 1991 - REVISED JULY 1993 

SN54ABT646A •.• JT PACKAGE 
SN74ABT646A ••• DB, ow, OR NT PACKAGE 

(TOP VIEW) 

CLKA8 Vee 
SAB CLKBA 

SBA 
A1 OE 

B1 
B2 

A4 83 
A5 B4 

85 
A7 B6 
AS B7 

GND BS 

SN54ABT646A •.. FK PACKAGE 
(TOP VIEW) 

al « « al 

Q; ~ ~ u 8~ iii ocnuz>ucn 

A1 

NC - No internal connection 

B1 
82 
NC 

B3 
84 
85 

The select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The 
direction control (DIR) determines which bus will receive data when OE is low. In the isolation mode (OE high), 
A data may be stored in one register and/or B data may be stored in the other register. . 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT646A is available in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT646A is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT646A is characterized for operation from -40°C to 85°C. 

EPIC'IIB is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA information is current as of publication date. 
Products conform to speCifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS069D - 03856, JULY 1991 - REVISED JULY 1993 

'--v--" 
21 3 1 23 2 22 
OE DIR CLKAB CLKBA SAB SBA 
L L X X X L 

'--v--" 
21 3 1 23 2 
OE DIR CLKAB CLKBA SAB 
L H X X L 

REAL-TIME TRANSFER REAL-TIME TRANSFER 
BUSBTOBUSA BUSATO BUS B 

'--v--" '--v--" 
21 3 23 2 22 21 3 23 2 
OE DIR CLKAB CLKBA SAB SBA OE DIR CLKAB CLKBA SAB 
X X t X X X L L X L X 
X X X t X X L H L X H 
H X t t X X 

STORAGE FROM TRANSFER STORED DATA 
A, B, OR AAND B 

Figure 1. Bus-Management Functions 

Pin numbers shown are for the DB, DW, JT, and NT packages. 
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TOAAND/OR B 

22 
SBA 

X 

22 
SBA 

H 
X 



INPUTS 
OE OIR CLKAB CLKBA SAB 
X X t X X 

X X X t X 

H X t t X 

H X H or L H or L X 

L L X X X 

L L X H or L X 

L H X X L 

L H H or L X H 

SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
SCBS069D- 03856. JULY 1991 - REVISED JULY 1993 

FUNCTION TABLE 
OATAVOs 

SBA A1 THRU A8 B1 THRU B8 
OPERATION OR FUNCTION 

X Input Unspecifiedt Store A. B unspecifiedt 

X Unspecifiedt Input Store B, A unspecifiedt 

X Input Input Store A and B data 

X Input disabled Input disabled Isolation. hold storage 

L Output Input Real-time B data to A bus 

H Output Input Stored B data to A bus 

X Input Output Real-time A data to B bus 

X Input Output Stored A data to B bus 

t The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled; 
i.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs. 

logic symbol* 

OE 
OIR 

CLKBA 
SBA 

CLKAB 
SAB 

A1 

A2 

A3 

A4 

A5 

A6 
A7 

A8 

21 I'-
3 I'-

L 
23 
22 
1 

2 

4 

5 --L 
6 

7 

8 

9 

10 

11 

G3 
3 EN1 [BA] 
3 EN2 [AB] 

C4 
G5 

C6 
G7 .., r 

>1 5 40 
J "7 1 

5 1 

60 7 ;:,1 
2"7 -

1 7 

* This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
Pin numbers shown are for the DB, OW, JT, and NT packages. 
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20 

19 

18 

17 

16 

15 

14 

13 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

2-129 



SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS069D- 03856, JULY 1991 - REVISED JULY 1993 

logic diagram (positive logic) 

OIR --='------.------1 

CLKBA--==-----r------------; 

SBA --==------r-.-----J 

CLKAB 

SAB --"'---------t-r-.-----J 

+.+--1"-+-----------.... - , 
I 
I 
I 
I 

A1 --",4_ ... -+-+-~ 

I 
I 
I 
I 
I 
I 
I 
L 

___ --110 

...-t-r--I> C1 

1 0 1----+----, 

C1 <1----4f--+_~ 

I 
I 
I 

._H----t-+..,...:2"'-O B1 
I 
I 
I 
I 
I 
I 
I 

..J 

~--------------------~v~--------------------~ 

To Seven Other Channels 

Pin numbers shown are for the DB, DW, JT, and NT packages. 
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SN54ABT646A,SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS069D - 03856, JULY 1991 - REVISED JULY 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT646A ................................... 96 mA 

SN74ABT646A . . .. . . . . . . . . . . .. . . . . . . . . . . .. . . . . . .. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in stili air): DB package .............................. 0.7 W 

OW package ................................ 1 W 
NT package .............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voltage 

10H High-level output current 

10l lOW-level output current 

ill/tiN Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or f10allng pins (Input or I/O) must be held high or low. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT646A SN74ABT646A 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vee 0 Vee 

-24 -32 

48 64 

5 5 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

ns/V 

'e 
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SN54ABT646A, ·SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS0690- 03856, JULY 1991 -REVISEOJULY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK VCC=4.5V, 11=-18mA 

VCC=4.5V, IOH=-3mA 2.5 

VCC=5V, IOH=-3mA 3 
VOH 

VCC =4.5 V, 10H =-24 rnA 2 

VCC=4.5V, IOH=-32mA 2:!: 

VCC=4.5V, IOL=48 rnA 
VOL 

VCC =4.5 V, IOL=64mA 

VCC=5.5V, Control inputs 
II 

VI = VCC or GND A or B ports 

10ZH§ VCC=5.5V, VO=2.7V 

10ZL§ VCC =5.5 V, VO=0.5V 

loff VCC=O, VI orVO S:4.5 V 

ICEX VCC =5.5 V, VO=5.5V Outputs high 

10# VCC =5.5 V, VO=2.5V -50 -100 

Outputs high 

ICC 
VCC=5.5V, 10=0, Outputs low 
VI = VCC or GND 

Outputs disabled 

L1ICC" 
VCC = 5~5 V, One input at 3.4 V, 
Other inputs at VCC or GND 

Ci VI = 2.5 VorO.5 V Control inputs 7 

Cio Vo = 2.5 VorO.5 V A or B ports 12 

t All typical values are at VCC = 5 V. 
:!: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters IOZH and IOZL include the input leakage current. 
11 This data sheet limit may vary among suppliers. 

SN54ABT646A 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.p5:!: 

±1 ±1 

±100 ±100 

1011 1011 

-1011 -1011 

±100 

50 50 

-180 -50 -180 

250 250 

30 30 

250 250 

1.5 1.5 

# Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT646A 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

1011 

-1011 

±100 

50 

-50 -180 

250 

30 

250 

1.5 

II This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 

UNIT 

V 

V 

V 

IJA 

IJA 
IJA 
IJA 
IJA 
rnA 

IJA 
rnA 

IJA 

rnA 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

fclock 

tw 

tsu 

th 
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Clock frequency 

Pulse duration, CLK high or low 

Setup time, A or B before CLKABi or CLKBA i 

Hold time, A or· B after CLKABi or CLKBA i 

VCC=5V, 
TA = 25°C 

MIN 

0 

4 

3 

0 

~TEXAS 
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SN54ABT646A SN74ABT646A 
UNIT 

MIN MAX MIN MAX 

0 125 0 125 . MHz 

4 4 ns 

3.5 3 ns 

1.5 0 ns 



SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS069D - 03856, JULY 1991 - REVISED JULY 1993 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 2) 

FROM TO 
Vee = 5 V, 

SN54ABT646A SN74ABT646A 
PARAMETER (INPUT) (OUTPUT) 

TA=25oe 
MIN TYP MAX MIN MAX MIN MAX 

fmax 125 125 125 

tpLH 2.2 4 5.1 2.2 6.7 2.2 5.6 
CLKBA or CLKAB AorB 

tpHL 1.7 4 5.1 1.2 6.7 1.7 5.6 

tpLH 1.5 3 4.3 1.5 5 1.5 4.8 
A orB B or A 

tpHL 1.5 3.3 4.6 1.5 5.6 1.5 5.4 

tpLH 1.5 4 5.1 1.5 7.8 1.5 6.5 
SABorSBAt BorA 

tpHL 1.5 3.6 4.9 1.5 6.2 1.5 5.9 

tpZH 1.5 4.3 5.3 1.5 7 1.5 6.3 
OE A orB 

tpZL 3 5.8 7.4 3 10.5 3 8.8 

tpHZ 1.5 3.5 4.5 1 7.3 1.5 5 
OE A orB 

tpLZ 1.5 3 4 1.5 5.7 1.5 4.5 

tpZH 1.5 4.5 5.7 1.5 7.3 1.5 6.7 
DIR AorB 

tpZL 2.5 6.5 9 2.5 11 2.5 9.5 

tpHZ 1.5 3.8 5 1 9 1.5 5.7 
DIR AorB 

tpLZ 1.5 3.8 4.7 1.2 6.7 1.5 6 

t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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SN54ABT646A,SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS069D - D3856, JULY 1991 - REVISED JULY 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

1-
soon 

From Output --e----i..-~IIVIr----/ 
Under Test 

CL=50pF 

(see Note A) T soon 

TEST 

tpUf/tpHL 
tpL,ZItpZL 
tPHZltpzH 

-= 
LOAD CIRCUIT FOR OUTPUTS 

S1 

Open 
7V 

Open 

TIming Input -------X1•5V . 3V 
----:---...1. ,'--_____ 0 V 

14-- tw -------+I 
, ',...---

, I.. , 
,4 t ·r th ., 
, su , 

Input 3 "~,"1_.5_V __ :: Data Input --""""*1.5 V ~ :: 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

==x 1.5V X"'1-.5-V--- 3V 
" , __ ---J, OV 

tpLH +----I K tpHL 

, /' I ~-VOH 
, 1.5V, 1.5 V __ +,-J, VOL 

tpHL --l.---.! ~ tpLH 

\L v:-::-' VOH 
,,1.5 V T 1.5V 

. - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERnNG OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Control 

Output 
Wavefonn1 

S1 at7V 
(see Note C) 

Output 
Wavefonn2 
S1 atOpen 

(see Note C) 

VOLTAGE WAVEFORMS 
. SETUP AND HOLD TIMES 

=¥1.5V "~ ... 1.5_V __ _ 

tPZL~ 14- , 

--;.-' '"" i tpLZ 1 
, 1.5V , 
, 
, 

tpZH ~ 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

3V 

OV 

3.5 V 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR,;; 10 MHz, Zo = 50 n. tr';; 2.5 ns, tf';; 2.5 ns. 
C. Waveform 1 is for an output with intemal conditions such"lhatthe output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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• State-of-the-Art EPIC-IIBTM BICMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
Mll-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R=O) 

• latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 V at Vee = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Multiplexed Real-Time and Stored Data 

• Inverting Data Paths 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

These devices consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the internal storage registers. 
Output-enable (OEAB and OEBA) inputs are 
provided to control the transceiver functions. The 
select-control (SAB and SBA) inputs are provided 
to select whether real-time or stored data is 
transferred. A low input level selects real-time 
data, and a high input level selects stored data. 
Figure 1 illustrates the four fundamental 
bus-management functions that can be performed 
with the 'ABT651. 

SN54ABT651, SN74ABT651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
- 03709, JANUARY 1991 - OCTOBER 1992 

SN54ABT651 •.• JT PACKAGE 
SN74ABT651 ... DB, ow, OR NT PACKAGE 

(TOP VIEW) 

SAB 

OEAB 

A6 

GND 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

13 

Vcc 
CLKBA 

SBA 

OEBA 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

SN54ABT651 . " FK PACKAGE 

A1 5 

6 

7 

8 

9 

(TOP VIEW) 

al ~ :$ « l<: ~ 
w!1i...JO u:Sa§ 
ornoz';;orn 

4 321 282726 
25 

24 

23 

22 

21 
10 20 
11 19 
1213 t4 15161718 

NC - No internal connection 

B4 

B5 

Data on the A or B bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the 
appropriate clock (CLKAB or CLKBA) inputs regardless of the select- or enable-control pins. When SAB and 
SBA are in the real-time transfer mode, it is also possible to store data without using the internal D-type flip-flops 
by simultaneously enabling OEAB and OEBA. In this configuration, each output reinforces its input. Thus, when 
all the other data sources to the two sets of bus lines are at high impedance, each set will remain at its last state. 

To ensure the high-impedance state during power up or power down, OEBA should be tied to VCC through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver 
(B to A). OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is 
determined by the current-sourcing capability of the driver (A to B). 

The SN74ABT651 is available in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

EPIC:nB is a trademark of Texas Instruments Incorporated. 
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SN54ABT651, SN74ABT651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS083B - 03709, JANUARY 1991 - REVISED OCTOBER 1992 

description (continued) 

The SN54ABT651 .is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT651 i.s characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

. INPUTS DATA I/O 
OPERATION OR FUNCTION 

OEAB OEBA ClKAB ClKBA SAB SBA A1 THRUAS B1 THRUB8 

L H Horl Horl X. X Input Input Isolation 

L H t t X X Input Input Store A and B data 

X H t HorL X X Input Unspecified1" Store A,hold B 

H H t t X:t: X Input Output Store A in both registers 

l X H orL t X X Unspecifiedt Input Hold A, store B 

L L t t X X:t: Output Input Store B in both registers 

l L X X X L Output Input Real-time B data to A bus 

L L X HorL X H Output Output Stored B data to A bus 

H H X X L X Input Output Real-time A data to B bus 

H H HorL X H X Input Output Stored A data to B bus 

H L HorL HorL H H Output Output 
Stored A data to B bus and 

stored B data to A bus 

t The data output functions may be enabled or disabled by vanous Signals at the OEAB or OEBA Inputs. Data inPut functions are always enabled, 
i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 

:t: When select control is low, clocks can occur simultaneously so long as allowances are made for propagation delays from A to B (6 to A) plus 
setup and hold times. When select control is high, clocks must be staggered in order to load both registers. 
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'--v----' 
3 21 23 2 22 

OEAB OEBA CLKAB CLKBA SAB SBA 
L L X X X L 

REAL·TIME TRANSFER 
BUSBTOBUSA 

'--v----' 
3 21 23 2 22 

OEAB OEBA CLKAB CLKBA SAB SBA 
X H i X X X 
L X X i X X 
L H i i X X 

STORAGE FROM 
A, B, OR AAND B 

SN54ABT651, SN74ABT651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS083B - 03709, JANUARY 1991 - REVISED OCTOBER 1992 

3 
OEAB 

H 

3 
OEAB 

H 

c 
(/) 
::I 
III 

21 
OEBA 

H 

'--v----' 
23 2 

CLKAB CLKBA SAB 
X X L 

REAL·TIME TRANSFER 
BUSATO BUS B 

'--v----' 
21 23 2 

OEBA CLKAB CLKBA SAB 
L H or L H orL H 

TRANSFER STORED DATA 
TOAAND/ORB 

22 
SBA 

X 

22 
SBA 

H 

Figure 1. Bus-Management Functions 
Pin numbers shown are for the DB, OW, JT, and NT packages. 
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SN54ABT651, SN74ABT651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS083B - D3709, JANUARY 1991 - REVISED OCTOBER 1992 

logic symbolt 

OEBA 
OEAB 

CLKBA 
SBA 

CLKAB 
SAB 

A1 

21 I'-

3 

23 
22 
1 
2 

4 

lr= 
5 

6 

7 

8 

EN1 [BA] 
EN2 [AB] 

C4 
G5 

C6 
G7 
-, 

;0,1<1 
\71 

60 7 

1 7 

r 20 
5 40 

LJ 5 1 
;0,1[> 
~ 2\7 

19 
~ ~ 

18 

17 

~ . 16 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

9 ~ • 15 

10 
~ . 

11 
~ . 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and NT packages. 
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SN54ABT651, SN74ABT651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS083B - 03709, JANUARY 1991 - REVISED OCTOBER 1992 

logic diagram (positive logic) 

OEBA 

OEAB 
CLKBA~~ ____ ~ ________________ ~~ ______________ ~~ 

SBA -=-----+-.-t >-<...---------, 
CLKAB 

SAB -"----+--+-........ ~.-------, 

---------+-+-+-+---------

A1 -,4~++--t--H 

~----------------~v~------------------~ 
To Seven Other Channels 

Pin numbers shown are for the DB, DW, JT, and NT packages. 

., 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

.J 

20 
B1 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except 110 ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT651 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 96 mA 

SN74ABT651 .................................... 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package ........................... , .. 0.7 W 

DW package ................................ 1 W 
NT package .............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative:voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT651, SN74ABT651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS083B -'03709, JANUARY 1991 - REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

10H High-level output current 

10L Low-level output current 

",tiM Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating pinS (Input or 1/0) must be held high or low. 

SN54ABT651 SN74ABT651 

MiN 
UNIT 

MIN MAX MAX 

4.5 5.5 4.5 5.5 V 

2 iff 2 V 

4~·8 0.8 V 

offvee 0 Vee V 

~" -24 -32 rnA 

,:!:::"JJ 48 64 rnA 

.,{44 5 5 ns/V 

-55 125 -40 85 °e 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT651 SN74ABT651 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX MIN 

VIK Vee =4.5 V, 11=-18mA -1.2 -1.2 

Vee=4.5 V, IOH=-3mA 2.5 2.5 2.5 

Vee=5V, 10H =-3 mA 3 3 3 
VOH 

Vee=4.5 V, IOH =-24mA 2 2 

Vee = 4.5 V, 10H =-32 mA 2:1: 2 

Vee=4.5 V, IOL=48 mA 0.55 0.55 
VOL 

0.55:1: Vee=4.5V, IOL=64mA 

Vee=5.5 V, Control inputs ±1 jl;,:t: 
II 

VI = Vee or GND A or B ports ±100 ::j;:iifu 
10ZH§ Vee = 5.5 V, VO=2.7V 50 04:'50 

IOZL§ Vee=5.5V, VO=0.5V -50 l~' -50 

loft Vee = 0, VI orVo $4.5 V ±100 ,~~ 

leEX Vee=5.5 V, VO=5.5V Outputs high 50 is>;;: 50 

1011 Vee = 5.5 V, VO=2.5V -50 -100 -180 ~50 -180 -50 

Outputs high 250 250 

ICC 
Vee=5.5V, 10=0, Outputs low 30 30 
VI = Vee or GND 

Outputs disabled 250 250 

111 cell 
Vee =5.5V, One input at 3.4 V, 

1.5 1.5 
Other inputs at Vee or GND 

ei VI = 2.5 V or 0.5 V Control inputs 6 

eio Vo = 2.5 V or 0.5 V Aor B ports 7.5 

t All typical values are at Vee = 5 V. 
:j: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters IOZH and 10ZL include the input leakage current. 
11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 

PRODUCT PREVIEW information concerns products In the formative or 

:e!:~ncaG~~:eareo~es1:~~:~~~~a~I~~~:~:c re!a::es ;~: rig~rf~ 
change or discontinue these products without notice. 
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-1.2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-180 

250 

30 

250 

1.5 
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V 

!lA 

!lA 
!lA 
!lA 
IJA 
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mA 
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mA 
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SN54ABT651, SN74ABT651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS083B - 03709, JANUARY 1991 - REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

VCC=5V, 
SN54ABT651 SN74ABT651 

TA=25°C UNIT 
MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 125 0 j(125 0 125 MHz 

tw Pulse duration, CLK high or low 4 ~~ 4 ns 

tsu Setup time, A or B before CLKABI or CLKBA I 3 ~~~;+Y 3 ns 

th Hold time, A or B after CLKABI or CLKBAI 0 ~O 0 ns 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 2) 

FROM TO 
VCC=5V, 

SN54ABT651 SN74ABT651 
PARAMETER. 

(INPUT) (OUTPUT) 
TA=25°C 

MIN TYP MAX MIN MAX MIN MAX 

fmax 125 125 125 

tpLH 2.2 4 5.1 2.2 5.9 2.2 5.6 
CLKBA or CLKAB AorB 

tPHL 1.7 4 5.1 1.7 5.9 1.7 5.6 

tpLH 1.5 4 5.1 1.5 ~ 1.5 6.2 
AorB BorA 

.if!.6 tpHL 1.5 3.3 4.6 1.5 1.5 5.4 

tpLH 
SABorSBAt 

1.5 4 5.1 1.5 _~6.8 1.5 6.5 
AorB 

1.~"" tpHL 1.5 3.6 4.9 6.2 1.5 5.9 

tpZH 
OEBA 

1.3 3.6 4.6 ~ 5.9 1.3 5.8 
A 

J::!.5 tpZL 2.5 5.7 6.8 8.9 2.5 8.5 

tpHZ 
OEBA 

1.5 3.2 4.5 et" 1.5 6.2 1.5 5 
A 

tpLZ 1.5 3 3.8 1.5 4.3 1.5 4.1 

tpZH 1.8 4.3 6.1 1.8 6.7 1.8 6.5 
OEAB B 

tPZL 2.9 5.5 6.5 2.9 7.6 2.9 7.4 

tPHZ 1.5 3.3 4.5 1.5 6.5 1.5 5.5 
OEAB B 

tpLZ 1.5 3.4 4.4 1.5 5.2 1.5 5.1 

t These parameters are measured with the Internal output state of the storage register opposite to that of the bus Input. 

PRODUCT PREVIEW I_on con ..... prod_In IIIe IonnatIve or 
design phase of development CharacIoristic data and _ 
.speciftcatlons are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
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ns 
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SN54ABT651, SN74ABT651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS083B - 03709, JANUARY 1991 - REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

500n 
From Output --.f---._--Yv'v-----./ 

S1 o Open 

Under Test 

CL = 50 pF 

(see Note A) I 500n rD 

LOAD CIRCUIT FOR OUTPUTS 

14--tw~ 
1 1 

Input 3 }(\",1_.5_V ___ :: 

Input 
(see Note B) 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.5V X1.5V 
I 

1 1 
MtPHL tpLH~ 

1 

I 

3V 

OV 

VOH 

!1.5V :~ I I VOL 
1 

tPHL~ l~tPLH 

\1.5V 
FVOH 

1.5 V 

VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Timing Input 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

TEST S1 

tPU¥tPHL Open 

tpLZItPZL 7V 

tPHZItPZH Open 

3V, ------A1.5V 
_____ ..J, 1'-______ 0 V 

1 I.. 1 

I" t ·r th ~ 
1 su 1 

--",",I ~3V 

__ ...JX1.5V ~.ov 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

=X1.5V ):(1.5 V 

I 
tPZL ~ 14- I 

I i tpLZ --.: 

I 1.5 V I 

3V 

OV 

3.5 V 

VOL + 0.3 V 
I ---- VOL 

~ I 1 tpHZ ~ I tPZH --, ~ I 
1 ---- VOH 

VOH -0.3 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR,;; 10 MHz, Zo = 50 n, tr';; 2.5 ns, tf';; 2.5 ns. 
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C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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• State-of-the-Art EPIC-IIBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R=O) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 Vat Vee = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Package Options Include Plastic 
Small-Outline (SOl C) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

These devices consist of bus transceiver circuits, 
Ootype flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the internal storage registers. 

Output-enable (OEAB and OEBA) inputs are 
provided to control the transceiver functions. 
Select-control (SAB and SBA) inputs are provided 
to select whether real-time or stored data is 
transferred. The circuitry used for select control 
eliminates the typical decoding glitch that occurs 
in a multiplexer during the transition between 
stored and real-time data. A low input selects 
real-time data, and a high input selects stored 
data. Figure 1 illustrates the four fundamental 
bus-managementfunctions that can be performed 
with the' ABT652. 

SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS070C- JULY 1991 - REVISED JULY 1993 

SN54ABT652 ... JT PACKAGE 
SN74ABT652 .. , DB, OW, OR NT PACKAGE 

(TOP VIEW) 

CLKAB 1 VCC 
SAB CLKBA 

OEAB SBA 

OEBA 

A2 B1 

A3 B2 

A4 B3 

A5 B4 

B5 

A7 B6 

A8 B7 

GND B8 

SN54ABT652 ... FK PACKAGE 
(TOP VIEW) 

al « 
!¥al;2 ()~« 
w«..JU()..Jal 
Ocnuz>ucn 

4 321 28 2726 
A1 5 25 

A2 6 24 B1 

7 23 B2 

8 22 NC 

9 21 B3 

10 20 B4 

A6 11 19 B5 
12 1314 15 16 1718 

NC - No internal connection 

Data on the A or B data bus, or both, can be stored in the internal Ootype flip-flops by low-to-high transitions at 
the appropriate clock (CLKAB or CLKBA) inputs regardless of the select- or enable-control pins. When SAB and 
SBA are in the real-time transfer mode, it is possible to store data without using the internal Ootype flip-flops by 
simultaneously enabling OEAB and OEBA. In this configuration each output reinforces its input. Therefore, 
when all other data sources to the two sets of bus lines are at high impedance, each set of bus lines remain at 
its last state. 

To ensure the high-impedance state during power up or power down, OEBA should be tied to Vcc through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver 
(B to A). OEAB should be tied to GNO through a pulldown resistor; the minimum value of the resistor is 
determined by the current-sourcing capability of the driver (A to B). 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED Ihls document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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Copyright © 1993, Texas Instruments Incorporated 
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SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS070C - 03660, JULY 1991 - REVISED JULY 1993 

description (continued) 

The SN74ABT652 is available in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area, 

The SN54ABT652 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT652 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS DATAI/Ot 
OPERATION OR FUNCTION 

OEAB OEBA CLKAB CLKBA SAB SBA A1 THRUA8 B1 THRU B8 

L H H orL HorL X X Input Input Isolation 

L H l' l' X X Input Input Store A and B data 

X H l' HorL X X Input Unspecified:!: Store A, hold B 

H H l' l' X:!: X Input Output Store A in both registers 

L X H orL l' X X Unspecified:!: Input Hold A, store B 

L L l' l' X X:!: Output Input Store B in both registers 

L L X X X L Output Input Real-time B data to A bus 

L L X Hor L X H Output Input Stored B data to A bus 

H H X X L X Input Output Real-time A data to B bus 

H H H orL X H X Input Output Stored A data to B bus 
/ 

i Stored A data to B bus and 
H L H orL H orL H H Output Output 

stored B data to A bus 

t The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs. Data input functions are 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 

:!: Select control = L; clocks can occur simultaneously. 
Select control = H; clocks must be staggered in order to load both registers. 
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3 
OEAB 

L 

3 
OEAB 

X 
L 
L 

~ 
21 1 23 2 22 

OEBA CLKAB CLKBA SAB SBA 
L X X X L 

REAL-TIME TRANSFER 
BUSBTOBUSA 

~ 
21 23 2 22 

OEBA CLKAB CLKBA SAB SElA 
H t X X X 
X X t X X 
H t t X X 

STORAGE FROM 
A, B. OR AAND B 

SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS070C - 03660, JULY 1991 - REVISED JULY 1993 

~ 
3 21 23 2 22 

OEAB OEBA CLKAB CLKBA SAB SBA 
H H X X L X 

REAL-TIME TRANSFER 
BUSATOBUS B 

~ 
3 21 23 2 22 

OEAB OEBA CLKAB CLKBA SAB SBA 
H L L L H H 

TRANSFER STORED DATA 
TOAAND/OR B 

Figure 1. Bus-Management Functions 

Pin numbers shown are for the DB, DW, JT, and NT packages. 
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SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS070C - 03660, JULY 1991 - REVISED JULY 1993 

logic symbolt 

OEBA 

OEAB 
CLKBA 

SBA 
CLKAB 

SAB 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

21 

3 
23 
22 
1 
2 

4 

5 

6 

7 

8 

9 

10 

11 

r--, 

l[ 

EN1[BA] 

EN2 [AB] 

C4 
G5 

C6 
G7 , r 

>1 5 

1
40 U \7 1 

5 

60 7 ~1 
2\7 r--

1 7 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and NT packages. 
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SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS070C - D3660, JULY 1991 - REVISED JULY 1993 

logic diagram (positive logic) 

OEAB 

CLKBA~~-------r--------------------~ 

SBA-=~------~~ 

CLKAB 

SAB~------~-r~ 

,... -----------+~-~.~-------------

A1 4 

..._--110 

...-t-r--'---I> C1 

1D~-+---, 

C1 <I-----<II--+-I~ 

, 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

.J 

~--------------------~v~--------------------~ 

To Seven Other Channels 

Pin numbers shown are for the DB, OW, JT, and NT packages. 
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SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS070C - 03660, JULY 1991 - REVISED JULY 1993 

@ 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except 1/0 ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT652 .................................... 96 mA 

SN74ABT652 .................................... 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.7 W 

DW package ....................... ' ......... 1 W 
NT package .............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

10H High-level output current 

IOL Low-level output current 

I'>.tlM Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating pinS (Input or 110) must be held high or low. 

PRODUCT PREVIEW information concerns products in the formative or 

:::~~RcaC~:eare~es1:~~~:r:erexa;'~~~:~:c re::~es ~~: rI9~r~~ 
change or discontinue th.ese products without notice. 
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MIN MAX MIN M~ 

4.5 5.5 4.5 5.5 

2 il! 2 

~.8 0.8 

O,:i'Vee 0 Vee 

£/ -24 -32 

i!t 48 64 

Ifti!' 5 5 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 
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SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH a-STATE OUTPUTS 
SCBS070C - 03660, JULY 1991 - REViseD JULY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54ABT652 
PARAMETER TEST CONDITIONS TYpt MIN MAX MIN MAX 

VIK VCC=4.5V, il=-18mA -1.2 -1.2 

VCC =4.5 V, IOH=-3mA 2.5 2.5 

VCC=5V, IOH=-3mA 3 3 
VOH 

VCC = 4.5 V, IOH =-24 mA 2 2 

VCC =4.5 V, IOH=-32mA 2t: 

VCC =4.5 V, IOL=48mA 0.55 0.55 
VOL 

VCC=4.5V, 10L=64mA 0.55t: ,~ 
VCC=5.5V, Control inputs ±1 ,~ 

II 
VI = VCC or GND AorBports ±100 ,,4?f'00 

IOZH§ VCC = 5.5 V, VO=2.7V 50 "." 50 

IOZL§ VCC=5.5V, VO=0.5V -50 ~ -50 

loll VCC=O, VI orVOS4.5 V ±100 $ 
ICEX VCC=5.5V, VO=5.5V Outputs high 50 ... 50 

1011 VCC=5.5V, VO=2.5V -50 -100 -180 -50 -180 

Outputs high 250 250 

ICC 
VCC =5.5 V, 10=0, Outputs low 30 30 
VI = VCC or GND 

Outputs disabled 250 250 

81Co" 
VCC = 5.5 V, One input at 3.4 V, 

1.5 1.5 
Other inputs at Vec or GND 

Ci VI = 2.5 VorO.5 V Control inputs 7 

Cio Vo = 2.5 VorO.5 V AorBports 12 

t All typical values are at VCC = 5 V. 
t: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 
11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT652 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-50 -180 

250 

30 

250 

1.5 

# This is the increase in supply current for each input that is at the specified .TTL voHage level rather than VCC or GND. 

UNIT 

V 

V 

V 

IIA 

IIA 
IIA 
IIA 
IIA 
mA 

IIA 
mA 

IIA 

mA 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

fclock Clock frequency 

tw Pulse duration, CLK high or low 

tsu Setup time, A or B before CLKABf or CLKBA f 

Ih Hold time, A or B after CLKABf or CLKBA f 

PRODUCT PREVIEW InformoIIon...-na ~ In lilt_we or 
dealgn phaoo 01 development. ~ _ and oIhtr 
opaclllcatlo ..... _gooIL _~monIII_lIItrightlD 
.... nge or dIeco_ lhiie praducII without noIlce. 

VCC=5V. 
TA = 25°C 

MIN 

0 

4 

3.5 

~TEXAS 
INSTRUMENTS 

0 

MAX 

125 
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SN54ABT652 SN74ABT652 
UNIT 

MIN MAX MIN MAX 

o .u",\25 0 125 MHz 

tf:J~~- 4 ns 

(it~· 3.5 ns 

"'0 0 ns 
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SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS070C - 03660, JULY 1991 - REVISED JULY 1993 

sWitching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 2) 

FROM TO 
VCC=5V, SN54ABT652 SN74ABT652 

PARAMETER TA=25°C 
(INPUT) (OUTPUT) 

MIN TYP MIN MIN MAX MIN MAX 

fmax 125 200 125 125 

tpLH 2.2 5.3 6.8 2.2 8.2 2.2 7.8 
elK BorA 

tpHL 1.7 5.9 7.4 1.7 8.8 1.7 8.4 

tpLH 1.5 4.4 5.7 1.5 ;[ 1.5 6.7 
AorB BorA 

#!j7 tpHL 1.5 4.4 5.7 1.5 1.5 6.7 

tpLH 
SABor SBAt 

1.5 4.6 5.9 1.5 &.; 7.4 1.5 6.9 
BorA 

l.!i. ~ tpHL 1.5 5.4 6.7 8 1.5 7.7 

tpZH 
OEBA 

1.3 3.3 4.6 1~ 6 1.3 5.8 
A a.5 tpZL 2.5 4.5 6.8 8.9 2.5 8.5 

tpHZ 
OEBA 

1.5 6.2 7.7 ~1.5 8.3 1.5 8.2 
A 

tpLZ 1.5 5 6.3 1.5 7.1 1.5 6.8 

tpZH 1.8 3.8 6.1 1.8 6.9 1.8 6.5 
OEAB B 

tpZL 2.9 4.9 6.5 2.9 7.6 2.9 7.4 

tpHZ 1.5 4.5 5.7 1.5 7.1 1.5 6.9 
OEAB B 

tpLZ 1.5 4.1 5.3 1.5 6.6 1.5 6.2 

t These parameters are measured with the intemal output state of the storage register opposite to that of the bus input. 

PRODUCT PljEVIEW InfOrmatIon conc:ema poxluc:ta In the Ionnative or 
deoIgn phase- 01 dovelopmonl Cllaracterlstlc da1B and other 
Spec_DIll are delign g_ r .... lnsIru ...... reetMII th. right to 
change or dloccntlnuo theao producls without notice. 
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SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS070C - 03660, JULY 1991 - REVISED JULY 1993 

PARAMETER MEASUREMENT INFORMATION 

S1 soon 
From Output - ..... ----4t----"I/VI,------" 

UnderTast 

CL=50pF 

(_NoteA) T 500n 

LOAD CIRCUIT FOR OUTPUTS 

o 7V 

o Open 

rD 

TEST S1 

tputltPHL Open 

tpL.ZftPZL 7V 
tpHzitPZH Open 

Tlmlnglnput -------X1,5V 
___ :---J. 1'-______ 0 V 

3V 

14--tw--+l 
1 1 

14 .1. ~ 
lteul"th 1 
1 1 

Input 3 ~:1~,5~V~~~~ :: Data Input --...... *1.5 V '£ :: 

Input 
(_NoteB) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.5V )(1.5 V 
1 

tpLH~ 

3V 

OV 

Output 

KtPHL 

1 
!1.5V 

I ~VOH 1 
1 

1 1.5V 
1 VOL 

1 
tpHL~ -,tpLH 

'\.1.5 V 
y.;;VOH 

1.5V 

VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Control 

Output 
waveform 1 

S11it7V 
(_Note C) 

Output 
waveform 2 
S1litOpen 

(see Note C) 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

=>:<1.5 V ):(1.5 V 

tPZL -+i 14- . 1 

3V 

OV 

~ 1 : tpLZ -.I 
I~ 1 .Kc 3.5 V 1 1.5V 1 

VOL + 0.3 V V 
1 1 
1 

lPZH~ 
I tpHZ ~ 
~ 

~ -- OL 

1 

!1.5V 
~H-O.3V VOH 

'" OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All Input pulses are supplied by generators having the following characteristics: PRR ~ 10 MHz, Zo = 50 n. tr ~ 2.5 ns, tf ~ 2.5 ns. 
C. Wavefc"" 1 is fer an output with internal conditions such that the output is low except when disabled by the output control. 

Wavefo"" 2 is fer an output with internal conditions such that tha output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one trensition ~r measurement. 

Figure 2. Load Circuit and Voltage Wa~eforms 
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• State-of-the-Art EPIC-IIBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R=O) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 V at Vee =5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

These devices consist of bus transceiver circuits, 
Ootype flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the internal storage registers. 

Output-enable (OEAB and OEBA) inputs are 
provided to control the transceiver functions. 
Select-control (SAB and SBA) inputs are provided 
to select whether real-time or stored data is 
transferred. The circuitry used for select control 
eliminates the typical decoding glitch that occurs 
in a multiplexer during the transition between 
stored and real-time data. A low input selects 
real-time data, and a high input selects stored 
data. Figure 1 illustrates the four fundamental 
bus-management functions that can be performed 
with the' ABT652A. 

SN54ABT652A, SN74ABT652A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SN54ABT652A ... JT PACKAGE 
SN74ABT652A • •. DB, OW, OR NT PACKAGE 

(TOP VIEW) 

VCC 
CLK6A 
S6A 
OE6A 
61 
62 

A4 63 
A5 64 

65 
A7 66 
A8 67 

GND 68 

SN54ABT652A ••. FK PACKAGE 
(TOP VIEW) 

co co « 
«co;::! ()~« 
~c:5d~~dffl 

4 321 28 2726 
OE6A 5 25 

6 24 61 
7 23 62 
8 22 NC 
9 21 63 
10 20 64 
11 19 65 

12 1314 15 16 1718 

NC - No internal connection 

Data on the A or B data bus, or both, can be stored in the internal Ootype flip-flops by low-to-high transitions at 
the appropriate clock (CLKAB or CLKBA) inputs regardless of the select- or enable-control pins. When SAB and 
SBA are in the real-time transfer mode, it is possible to store data without using the internal Ootype flip-flops by 
simultaneously enabling OEAB and OEBA. In this configuration each output reinforces its input. Therefore, 
when all other data sources to the two sets of bus lines are at high impedance, each set of bus lines remain at 
its last state. 

To ensure the high-impedance state during power up or power down, OEBA should be tied to VCC through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver 
(8 to A). OEAB should be tied to GNO through a pulldown resistor; the minimum value of the resistor is 
determined by the current-sourcing capability of the driver (A to B). 

EPIC-liB is a trademark of Texas Instruments Incorporated. 
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Copyright © 1993, Texas Instruments Incorporated 
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SN54ABT652A, SN74ABT652A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH a-STATE OUTPUTS 
SCBS072C - 03875, SEPTEMBER 1991 - REVISED JULY 1993 

description (continued) 

The SN74ABT652A is available in TI's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT652A is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT652A is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS DATAlIOt 

OEAB SBA S1 THRU B8 
OPERATION OR FUNCTION 

OEBA CLKAB CLKBA SAB A1 THRUA8 

L H HorL HorL X X Input Input Isolation 

L H t t X X Input Input Store A and B data 

X H t HorL X X Input Unspecified:!: Store A, hold B 

H H t t X:!: X Input Output Store A in both registers 

L X HorL t X X Unspecifiedt Input Hold A, siora B 

L L t t X X:!: Output Input Store B in both registers 

L L X X X L Output Input Real-time B data to A bus 

L L X HorL X H Output Input Stored B data to A bus 

H H X X L X Input Output 8eal-time A data to B bus 

H H HorL X H X Input Output Stored A data to B bus 

H L HorL HorL H H Output Output 
Stored A data to B bus and 

stored B data to A bus 

t The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs. Data input functions are 
always enabled; i.e., data at the bus pins is stored on every low-to-hlgh transition on the clock inputs. 

:!: Select control =·L; clocks can occur simultaneously. . 
Select control = H; clocks must be staggered in order to load both registers. 
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3 
OEAB 

L 

3 
OEAB 

X 
L 
L 

'-v---' 
21 1 23 2 22 

OEBA CLKAB CLKBA SAB SBA 
L X X X L 

REAL-TIME TRANSFER 
BUSBTOBUSA 

~ 
21 1 23 2 22 

OEBA CLKAB CLKBA SAB SBA 
H t X X X 
X X t X X 
H t t X X 

STORAGE FROM 
A, B, ORAAND B 

· SN54ABT652A,SN74ABT652A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS072C - 03875. SEPTEMBER 1991 - REVISED JULY 1993 

'-v---' 
3 21 1 23 2 22 

OEAB OEBA CLKAB CLKBA SAB SBA 
H H X X L X 

REAL-TIME TRANSFER 
BUSATO BUS B 

'-v---' 
3 21 23 ·2 22 

OEAB OEBA CLKAB CLKBA SAB SBA 
H L L L H H 

TRANSFER STORED DATA 
TOAAND/ORB 

Figure 1. Bus-Management Functions 

Pin numbers shown are for the DB. OW. JT. and NT packages. 
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SN54ABT652A, SN74ABT652A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS072C - 03875, SEPTEMBER 1991 - REVISED JULY 1993 

logic symbolt 

OEBA 
OEAB 

ClKBA 
SBA 

.ClKAB 
SAB 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

AD 

21 i'-

3, 
23 

22 
1 
2 

4 

l[ 
5 

6 

7 

8 

9 

10 

11 

EN1 [BA} 
EN2[AB] 

C4 
G5 

C6 
G7 , 

~1 5 
'\1 1 

5 

60 7 

1 7 

r 
40 

J 1 

~1 
2'\1 -

tThis symbol is in accordance with ANSVIEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for the DB, OW, JT, and NT packages. 
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SN54ABT652A,SN74ABT652A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS072C - 03875, SEPTEMBER 1991 - REVISED JULY 1993 

logic diagram (positive logic) 

OEAB 

ClKBA-=~------~--------------------~ 

SBA-=~------~~ 

ClKAB 

SAB --"---------++--.--1 

-----------+~-~.~------------- , 
101---_+__---, 

C1 <J---<lr--+-I~ 

A1 4 

...-,-+-+--...... -=20=-- B1 

L 

__ ---110 

'-'+-+---:----1t> C1 

I 
....I 

~--------~------~-,v~----~--------------~ 

To Seven Other Channels 
Pin numbers shown are for the DB, OW, JT, and NT packages. 
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SN54ABT652A, SN74ABT652A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS072C - 03875, SEPTEMBER 1991 - REVISED JULY 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)f 

Supply voltage range, Vee "., ....... " ............................................. -0.5 V to 7 V 
Input voltage range, VI (except 1/0 ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT652A ................................... 96 mA 

SN74ABT652A ................................... 128 mA 
Input clamp current, 11K (VI < 0) ............................................................ -18 mA 
Output clamp current,lOK (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA= 55°C (in still air): DB package .............................. 0.7 W 

OW package ................................ 1 W 
NT package .............................. 1.3 W 

Storage temperature range ............................................... :....... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device .. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voHage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voHage 

VIH High-level input voltage 

VIL LOW-level input voHage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

Iltlllv· Input transHion rise or fall rate 

TA Operating free-air temperatl,lre 

NOTE 2: Unused or floating pins (input or VOl must be held high or low. 
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MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vee 0 Vee 
-24 -32 

48 64 

5 5 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

rnA 

rnA 

nslV 

·e 



SN54ABT652A, SN74ABT652A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS072C - 03875, SEPTEMBER 1991 - REVISED JULY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT652A SN74ABT652A 
PARAMETER TEST CONDITIONS 

TYPt MIN MAX MIN MAX MIN 

VIK Vee = 4.5 V, 11=-18mA -1.2 -1.2 

Vee=4.5V, IOH=-3mA 2.5 2.5 2.5 

Vee=5V, IOH=-3mA 3 3 3 
VOH 

Vee=4.5V, IOH=-24mA 2 2 

Vee = 4.5 V, 10H =-32 mA 2:j: 2 

Vee=4.5V, IOL=48mA 0.55 0.55 
VOL 

0.55:j: Vee=4.5V, 10L=64mA 

VeC = 5.5 V, Control inputs ±1 ±1 
II 

VI = VCC or GND A or B ports ±100 ±100 

10ZH§ VCC=5.5V, VO=2.7V 50 50 

10ZL§ VCC=5.5V, VO=0.5V -50 -50 

loff VCC=O, VI orVO ';;4.5 V ±100 

ICEX VCC = 5.5 V, VO=5.5V Outputs high 50 50 

1011 VCC = 5.5 V, VO=2.5V -50 -100 -180 -SO -180 -50 

Outputs high 250 250 

ICC 
VCC = 5.5 V, 10=0, Outputs low 30 30 
VI =VCC orGND· . 

Outputs disabled 250 250 

I1ICCII VCC = 5.5 V, One input at 3.4 V, 
1.5 1.5 

Other inputs at VCC or GND 

Ci VI = 2.5 V or 0.5 V Control inputs 7 

Clo VO=2.5 VorO.5 V A or B ports 12 

t All typical values are at VCC = 5 V. 
:j: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 
11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'This is the increase in supply current for each input tllat is at the specified TTL voltage level rather than VCC or GND. 

MAX 

-1.2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-180 

250 

30 

250 

1.5 

UNrr 

V 

V 

V 

I!A 

I!A 
I!A 
I!A 
I!A 
mA 

I!A 
mA 

I!A 

mA 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-air 
,temperature (unless otherwise noted) 

fclock 

tw 

Isu 

th 

Clock frequency 

Pulse duration, CLK high or low 

Setup time, A or B before CLKAB1' or CLKBA l' 
Hold time, A or B after CLKAB1' or CLKBA l' 

VCC=5V, 
TA = 25°C 

MIN 

0 

4 

3 

0 
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MAX 

125 
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SN54ABT652A SN74ABT652A 
UNIT 

MIN MAX MIN MAX 

0 125 0 125 MHz 

4 4 ns 

3.5 3 ns 

1.5 0 ns 
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SN54ABT652A, SN74ABT652A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS072C - 03875. SEPTEMBER 1991 - REVISED JULY 1993 

switching characteristics over recommended ranges of supply voltage and operating fn;e.alr 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 2) 

FROM TO 
VCC=5V, 

SN54ABT652A SN74ABT652A 
PARAMETER (INPUT) (OUTPUT) 

TA=25°C 

MIN TYP MAX MIN MAX MIN MAX 

fmax 125 200 125 125 

tpLH 2.2 4 5.1 1.7 5.9 2.2 5.6 
eLK BorA 

'4 tpHL 1.7 5.1 1.7 5.9 1.7 5.6 

tpLH 1.5 3 4.3 1 5 1.5 4.8 
AorB BorA 

tPHL 1.5 3.3 4.6 1 5.6 1.5 5.4 

tPLH 
SABorSBAt 

1.5 4 5.1 1.5 6.8 1.5 6.5 
BorA 

tPHL 1.5 3.6 4.9 1.5 6.2 1.5 5.9 

tpZH 
OEBA 

2 3.6 4.6 2 6.8 2 5.8 
A 

tpZL 3 5.7 6.8 3 9.2 3 8.5 

tpHZ 
OEBA 

1.5 3.2 4.5 1 7.5 1.5 5 
A 

tpLZ 1.5 3 3.8 1 4.6 1.5 4.1 

tpZH 2 4.3 6.1 2 7.8 2 6.5 
OEAB B 

tpZL 3 5.5 6.5 3 8.9 3 7.4 

tpHZ 
OEAB 

1.5 3.3 4.5 1 8 1.5 5.5 
B 

tpLZ 1.5 3.4 4.4 1.5 6.8 1.5 5.1 

t These parameters are measured w~h the Internal output state of the storage register oPPOsite to that of the bus Input. 
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MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



SN54ABT652A,SN74ABT652A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS072C - 03875, SEPTEMBER 1991 - REVISED JULY 1993 

PARAMETER MEASUREMENT INFORMATION 

S1 sooo 
From Output --ef----<e--.l\/'vf\r-----./ 

Under Test 

CL=SOpF I 
(see Note A) 

sooo 

LOAD CIRCUIT FOR OUTPUTS 

o 7V 

o Open 

r" 
-= 

TEST S1 

tpLWtPHL Open 

tpLZItPZL 7V 

tpHZItPZH Open 

3V 

Timing Input 
-------x1,S V 

------'. 1'------- 0 V 

I.. .1. ~ 14-- tw-+l 
1 1 

Input 3 X .... 1._S_V __ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~_1~_V_-J~~1_.S_V __ _ 

1 1 ~ 

3V 

OV 

Output 

tpLH ~ 1 I tpHL 

1 1 I ~-- VOH 
1 !1.5V I 1.SV 

--+1 --J I VOL 

tPHL --l.--.i ~ tpLH 

Output 
\L !r.:"::" VOH 

\.1.5 V L 1.SV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

VOL 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

1 tsu 1- th I 
1 1 

--""""'}(1.SV ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

=41.SV ~\...1._SV __ _ 

tpZL~ 14- I 
1 1 tpLZ -.I 

--T"""'\.I I 
1.SV I 

3V 

OV 

3.SV 

1 

1 

1 

tpZH ~ 

VOL + 0.3 V 

1 tpHZ ~ r.----- VOL 

~ 1 
1 ,-----v- - - - - VOH 

VOH -0.3 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR:s; 10 MHz, Zo = 50 0, tr :s; 2.5 ns, tf:S; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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. SN54ABT657, SN74ABT657 
OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 
JANUARY 1991 - REVISED OCTOBER 1992 

• State-of-the-Art EPIC-IIBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R=O) 

• Latch-Up Performance Exceeds 500 rnA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 V at Vee =5 V, TA = 25°C 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

The 'A8T657 contains eight non inverting buffers 
with parity generator/checker circuits and control 
signals. The transmit/receive (T/R) input 
determines the direction of data flow. When T /R is 
high, data flows from the A port to the 8 port 
(transmit mode); when T/R is low, data flows from 
the 8 port to the A port (receive mode). When the 
output"enable (OE) input is high, both the A and 8 
ports are in the high-impedance state. 

Odd or even parity is selected by a logic high or low 
level on the ODD/EVEN input. PARITY carries the 
parity bit value; it is an output from the parity 

SN54ABT657 ••. JT PACKAGE 
SN74ABT657 ... DB, ow, OR NT PACKAGE 

(TOP VIEW) 

OE 
A1 B1 

A2 B2 
A3 B3 
A4 B4 

GND 

VCC GND 
A6 B5 

B6 
B7 

ODD/EVEN B8 

ODD/EVEN 

PARITY 
NC 
B8 
B7 
B6 

ERR PARITY 

SN54ABT657 ... FK PACKAGE 
(TOP VIEW) 

o 
~~~~~!{l~ 
4321282726 

5 25 A3 
6 

7 

8 

9 
10 

24 A2 
23 A1 
22 NC 
21 T/R 
20 OE 

11 19 B1 
121314 1516 1718 

NC - No in1emal connection 

generator/checker in the transmit mode and an input to the parity generator/checker in the receive mode. 

In the transmit mode, after the A bus is polled to determine the number of high bits, PARITY is set to the logic 
level that maintains the parity sense selected by the level at the ODD/EVEN input. For example, if ODD/EVEN 
is low (even parity selected) and there are five high bits on the A bus, then PARITY is set to the logic high level 
so that an even number of the nine total bits (eight A-bus bits plus parity bit) are high. 

In the receive mode, after the 8 bus is polled to determine the number of high bits, the error (ERR) output logic 
level indicates whether or not the data to be received exhibits the correct parity sense. For example, if 
ODD/EVEN is high (odd parity selected), PARITY is high, and there are three high bits on the 8 bus, then ERR 
is low, indicating a parity error. 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74A8T657 is available in TI's shrink small-outline package (08), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW I_on concerns products In the formative or =phase of deYeIopmenl Characteristic ._ and other 
ana ... design goaIa. T .... lnstruments ........ the right to 

or discontinue these products without notice. ~TEXAS ' 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT657, SN74ABT657 .. 
OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3-STATE OUTPUTS 
03694, JANUARY 1991 - REVISED OCTOBER 1992 

description (continued) 

The SN54ABT657 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT657 is characterized for operation from -40°C to 85°C. 

NUM8ER OF A OR 8 
INPUTS THAT ARE HIGH 

logic !ym»olt 

0,2,4,6,8 

1,3,5,7 

Don't care 

OE 

::riR 

ODD/EVEN 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

24 

1 

11 

2 

3 

4 

5 

6 

8 

9 

10 

FUNCTION TA8LE 

INPUTS INPUT/OUTPUT 

OE T/R ODD/EVEN PARITY 

L H H H 

L H L L 

L L H H 

L L H L 

L L L H 

L L L L 

L H H L 

L H L H 

L L H H 

L L H L 

L L L H 

L L L L 

H X X Z 

.. b, G3 
i'-

~ 
3 EN1/3G5 [RECI 

3EN2 [XMIT] 

N4 , r 
\71 1 

~ Zll I> 2\7 ~ 

f- 11 2kl> 
f- 12 4,2\7 
I- 13 --.-J f- 14 5 
I- 15 

4,1\7 I- 16 
f- 17 
I- 18 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for the DB, OW, JT, and NT packages. 
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OUTPUTS 

ERR OUTPUT MODE 

Z 

Z 

H 

L 

L 

H 

Z 

Z 

L 

H 

H 

L 

Z 

23 

22 

21 

20 

17 

16 

15 

14 

13 

12 

81 

82 

83 

84 

85 

86 

87 

88 

PARITY 

Transmit 

Transmit 

Receive 

Receive 

Receive 

Receive 

Transmit 

Transmit 

Receive 

Receive 

Receive 

Receive 

Z 



SN54ABT657, SN74ABT657 
OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 
03694, JANUARY 1991 - REVISED OCTOBER 1992 

logic diagram (positive logic) 

TIR 1 

OE 24 
23 81 A1 

A2 3 22 82 

A3 4 21 83 

A4 5 20 84 

A5 6 17 85 

A6 8 16 86 

A7 9 15 87 

A8 10 14 88 

ODDIEVEN---.!1!.j1 H-__ +-___________ --1 __ +~L.,;):>-___t____t~~~1-3 PARITY 

Pin numbers shown are for the DB, OW, JT, and NT packages. 
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SN54ABT657, SN74ABT657 
OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3-STATE OUTPUTS 
03694, JANUARY 1991 - REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except 1/0 ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Va ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT657 .................................... 96 mA 

SN74ABT657 .................................... 128 mA 
Input clamp current, 11K (VI< 0) ........................................................... -18 mA 
Output clamp current, 10K (Va < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still aii"): DB package .............................. 0.7 W 

DW package ................................ 1 W 
NT package .............................. 1.3 W 

Storage temperature range. . . . . .. . . .. . . . . . . . . . . ......... . . . . . ... . ... . .. . . . . .. . . .. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

10H High-level output current 

10L Low-level output current 

I1t/1!N Input transition rise or,fall rate 
, 

TA Operating free-air temperature ! 
NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vee 0 Vee 

-24 -32 

48 64 

5 5 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

ns/V 

°e 



SN54ABT657, SN74ABT657 
OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 
03694, JANUARY 1991 - REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT657 SN74ABT657 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX MIN 

VIK VCC=4.5V, 11=-18mA -1.2 -1.2 

VCC = 4.5 V, IOH=-3mA 2.5 2.5 2.5 

VCC=5V, IOH=-3mA 3 3 3 
VOH 

VCC=4.5V, IOH=-24mA 2 2 

VCC=4.5V, 10H =-32 rnA 2§ 2 

VCC=4.5V, 10L=48rnA 0.55 0.55 
VOL 

0.55§ VCC = 4.5 V, IOL=64 rnA 

VCC=5.5V, Control inputs ±1 ±1 
II 

VI = VCC or GND AorB ports ±100 ±100 

10ZH§ VCC = 5.5 V, VO=2.7V 50 50 

10ZL§ VCC = 5.5 V, VO=0.5V -50 -50 

loff VCC=O, VI orVO S4.5 V ±100 

ICEX VCC=5.5V, VO=5.5V Outputs high 50 50 

10'11 VCC=5.5V, VO=2.5V -50 -100 -180 -50 -180 -50 

Outputs high 250 250 

ICC 
VCC=5.5V, 10=0, Outputs low 30 30 
"I = VCC or GND 

Outputs disabled 250 250 

VCC=5.5V, Outputs enabled 1 1.5 

AICC' 
One input at 3.4 V, Data inputs 

Outputs disabled 0.05 
Other inputs at 

0.05 

VCcorGND Control inputs 1.5 1.5 

Ci VI = 2.5 VorO.5 V Control inputs 

Cio VO=2.5 VorO.5 V A or B ports 

t All typical values are at VCC = 5 V. 
:j: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 
'II Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'This is the increase in supply current for each input that is at the speCified TIL voltage level rather than VCC or GND. 
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MAX 

-1.2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-180 

250 

30 

250 

1 

0.05 

1.5 

UNIT 

V 

V 

V 

I1A 

I1A 
I1A 
I1A 
I1A 
rnA 

I1A 
rnA 

I1A 

rnA 

pF 

pF 
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SN54ABT657, SN74ABT657 
OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3-STATE OUTPUTS 
03694, JANUARY 1991 - REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER (INPUT) 

IpLH 
AorB 

IpHL 

IPLH A" 
tpHL 

tPLH 

tpHL 
ODD/EVEN 

tpLH 
B 

tpHL 

tPLH 
PARITY 

tpHL 

tPZH 

tpZL 
OE 

tPHZ 
OE 

tpLZ 

TO 
VCC=5V, 

(OUTPUT) 
TA = 25°C" 

MIN TYP 

1.1 3.3 
BorA 

1.2 3 

2.6 6.5 
PARITY 

3.2 7 

1.7 5 
PARITY, ERR 

1.9 5 

5.3 9.2 
ERR 

5.2 9.6 

2.8 6 
ERR 

3.5 6.4 

1.3 3.8 
A, B, PARITY, or ERR 

1.9 4.4 

A, B, PARITY, or ERR 
3.1. 5.1 

3.4 5.4 

~TEXAS 
INSTROMENTS 

MAX 

5 

4.3 

8.7 

9.1 

6.6 

6.6 

11.7 

12.1 

7.6 

8 

5.6 

7 

7 

7.6 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54ABT657 SN74ABT657 
UNIT 

MIN MAX MIN MAX 

1.1 1.1 5.5 
ns 

1.2 1.2 4.8 

2.6 2.6 10.1 
ns 

3.2 3.2 10.6 

1.7 1.7 7.3 
ns 

1.9 1.9 7.3 

5.3 5.3 13,8 
ns 

5.2 5.2 14.5 

2:8 2.8 9.4 
ns 

3.5 3.5 9.4 

1.3 1.3 6.6 

" 8.2 
ns 

1.9 1.9 

3.1 3.1 7.6 
ns 

3.4 3.4 8.1 



SN54ABT657, SN74ABT657 
OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 
03694, JANUARY 1991 - REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 5000 
From Output -_.-----4.---"I/II\r------/ 

Under Test 

CL=50pF 

(_NoteA) I 5000 

LOAD CIRCUIT FOR OUTPUTS 

14-- tw--+l 
1 1 

r~ 
-=-

Input 3 ~:1~.5~V~~~~ :: 

Input 
(_Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~ .... 1-.5-V----oJ~,..1-.5-V--- :: 

tpLH +--I K tpHL 

1 1 '\2- VOH 
1 !1.5V i 1.5V 

____ ~I-J I VOL 

tPHL~ ~tPLH 
\L ~I VOH 
,1.5V T 1.5V 

, - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

TIming Input 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

TEST S1 

tPLWtPHL Open 

tpLZltpZL 7V 

tPHZItPZH Open 

3V 
-------y1.5V 

____ ---oJ. 1"-______ 0 V 

1 l. 1 

14 t ·r th ·1 
1 au 1 

--"""'"'*1.5 V £ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.5 V ¥",-1.~5-V~.~~~~= :: 
tpZL ---+i 14- I 

I tpLZ ---' 

--Ti .... '*·5V 

I I 
I ItpHZ~ 

tpZH ~ j4-

___ -,/1.5 V 

~ 1,--- 3.5V 

-I.YO,=-+!!:~ VOL 

~ 
I 
~H-O.3V VOH 

=OV 

VOLTAGE WAVEFORMS 
. ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEV.EL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR:s; 10 MHz, Zo = 50 Q, tr:s; 2.5 ns, tf:S; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• State-of-the-Art EPIC-IIBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V 
Per MIL-STD-883C, Method 3015 

• LatCh-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 V at Vee =5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

These 10-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing wider buffer 
registers, 110 ports, bidirectional bus drivers with 
parity, and working registers. 

The ten flip-flops are edge-triggered D-type 
flip-flops. On the positive transition of the clock 
(ClK) input, the device provides true data at the Q 
outputs. 

A buffered output-enable (OE) input can be used 
to place the ten outputs in either a normal logic 
state (high or low level) or a high-impedance state. 
In the high-impedance state, the outputs neither 
load nor drive the bus lines significantly. The 
high-impedance state and increased drive provide 
the capability to drive bus lines without need for 
interface or pullup components. 

SN54ABT821, SN74ABT821 
10-BIT BUS-INTERFACE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
FEBRUARY1991-

SN54ABT821 ••• JT PACKAGE 
SN74ABT821 ••• DB, OW, OR NT PACKAGE 

(TOP VIEW) 

30 
40 
50 
NC 
60 
70 
80 

VCC 
10 
20 
30 

40 40 
50 50 
60 60 
70 70 
80 80 
9D 90 

100 100 
GNO ClK 

SN54ABT821 ••• FK PACKAGE 
(TOP VIEW) 

~ ~ I~ ~ ~S! ~ 
4 321 282726 

5 25 
6 24 
7 23 
8 22 
9 21 
10 20 
11 19 

121314 1516 1718 

30 
40 
50 
NC 
60 
70 
80 

NC - No internal connection 

JULY 1993 

The output-enable (OE) input does not affect the internal operations of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to V CC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT821 is available in TI's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circu,it-board area. 

The SN54ABT821 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74ABT821 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED ibis documont contolns PRODUCTION 

=:!.atio~ C::~ ::re:.~=rrt.~:c.co=~ 
Produclion processing does not I1OC0888JIIy Include _ng 01 OZI 
para ........ 

~.TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 

2-171 



'SN54ABT821, SN74ABT821 
10-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
03779, FEBRUARY 1991 - REVISED JULY 1993 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 

logic symbolt 

OE 

ClK 

1D 

2D 

3D 

4D 

5D 

6D 

7D 

8D 

9D 

10D 

1 

13 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

OE 

l 
l 

L 

H 

"-

ClK D Q 

t H H 

t L l 

HorL X 00 
X X Z 

EN 

C2 ., r 
2D "1 

tThis symbol is in accordance with'ANSIIIEEE Std 91-1984 and lEe Publication 617-12. 

logic diagram (positive logic) 

OE ~-----------------{] 

13 
ClK ----I 

.-----1> Cl 
2 

lD --='-------------+-~--I1D 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

9Q 

10Q 

>--+--,,2~3 _ lQ 

~----~vr----~ 

To Nine Other Channels 

Pin numbers shown are for the DB, OW, JT, and NT packages. 
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SN54ABT821, SN74ABT821 
10-BIT BUS-INTERFACE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
03779, FEBRUARY 1991 - REVISED JULY 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ................................................ II! ......... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0,5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT821 ..................................... 96 mA 

SN74ABT821 ..................................... 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package ............................... 0.7 W 

DW package ................................ 1 W 
NT package ............................... 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute' maximum ratings" may cause permanent damage to the device. This is a stress rating only, and 
functional operation of the device at these or any other conditions beyond those indicated in the "recommended operating conditions" section of 
this specification is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

I!..t/I!..v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development. Characteristic d.w and other 
specifications are desJgn goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. -!11 TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT821 SN74ABT821 

MIN MAX MIN MAX 

4.5 5,.5 4.5 5.5 

2 ."7 2 

i{-:;'ii.8 0.8 

OQ:Z~Vee 0 Vee 

iJ'" -24 -32 

,::;l 48 64 

li~ 10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

ns/V 

°e 
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SN54ABT821, SN74ABT821 
10-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
03779, FEBRUARY 1991 - REVISED JULY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT821 SN74ABT821 
PARAMETER TEST CONDITIONS 

MIN TVPt 
UNIT 

MAX MIN MAX MIN MAX 

VIK Vee=4,5V, 11=-18mA -1.2 -1,2 -1.2 V 

Vee =4,5 V, IOH=-3mA 2,5 2.5 2,5 

Vee=5V, IOH=-3mA 3 3 3 
VOH V 

Vee=4,5V, 10H =-24mA 2 2 

Vee =4,5 v, IOH=-32 mA 2:j: 2 

Vee =4,5 V, IOl=48 mA 0,55 0,55 
VOL 

O,55:j: ~ 
V 

Vee=4,5V, IOl=64 mA 0,55 

II Vee = 5,5 V, VI = Vee or GND ±1 ~1 ±1 JlA 
10ZH Vee =5,5 V, VO=2.7V 50 {:If 50 50 JlA 
10Zl Vee=5,5V, Vo = 0,5 V -50 l7' -50 -50 JlA 
loft Vee = 0, VI orVO $4,5 V ±100 j:?" ±100 JlA 
leEX Vee=5,5V, VO=5,5 V Outputs high 50 J?" 50 50 JlA 
10§ Vee=5,5V, Vo = 2,5 V -50 -140 -180 I'" -50 -180 -50 -180 mA 

Outputs high 1 250 250 250 JlA 
ICC 

Vee=5,5V, 10=0, Outputs low 24 38 38 38 mA 
VI = Vee or GND 

Outputs disabled 0,5 250 250 250 JlA 

L\leel1 Vee=5,5 V, One input at 3.4 V, 
1,5 1,5 1,5 mA 

Other inputs at Vee or GND 

ei VI = 2,5 V or 0,5 V 4 pF 

Co Vo = 2,5 V or 0.5 V 7 pF 

t All tYPical values are at Vee = 5 V, 
:j: On products compliant to Mll-STD-883, Class S, this parameter does not apply, 
§ Not more than one output should be tested at a time, and the duration 01 the test should not exceed one second, 
11 This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND, 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

fclock Clock frequency 

tw Pulse duration, elK high or low 

tsu Setup time, data before elK! 

th Hold time, data aiter elK! 

PRODUCT P~EVJEW information concerns products in the formative or 
design phase of development. Characteristic data and other 

~~:~:~~~~:!:~~~e~~~~:~: ~~~~~::serves the right to 
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Vcc = 5 V. 
TA = 25°C 

MIN 

0 

I High 2,9 

I low 3,8 

2,1 

1,3 

~"TEXAS 
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MAX 

125 
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SN54ABT8~ SN74ABT821 
UNIT 

MIN J4j1(X MIN MAX 

o ~125 0 125 MHz 

2,~ 2.9 
ns 

$$ 3,8 

~,1 2,1 ns 

<t 1,3 1,3 ns 



SN54ABT821, SN74ABT821 
10-BIT BUS-INTERFACE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
03779, FEBRUARY 1991 - REVISED JULY 1993 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER (INPUT) 

fmax 

tPlH 
elK 

tPHl 

tpZH 

tpZl 
OE 

tPHZ 
OE 

tpLZ 
. . t This data sheet limit may vary among suppliers . 

PRODUCT PREVIEW InfonnItion C0ncem8 products In the formative or a.=phaoo 01 dovoIopment. Characterllllk: - and oIhor 
are dIIfan goals. Texas Instruments reserves the right to 

c or dlBCOntJnue lheH products without notice. 

TO 
VCC=5V, 

(OUTPUT) 
TA = 25'C 

MIN TYP 

125 

1.6t 4.1 
Q 

2.1t 4.6 

1 3 
Q 

2.2 4.1 

2.7 4.7 
Q 

1.7t 4.6 

~TEXAS 
INSTRUMENTS 

MAX 

5.6 

6.2 

4.5 

5.6 

6.2 

6.1 

. POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54ABT821 SN74ABT821 
UNIT 

MIN MAX MIN MAX 

125 ~,,~ 125 MHz 

1.6t ,$':9 1.6t 6.2 

2.1 t J;!I6.9 2.1t 
ns 

6.7 . 

~< 5.5 1 5.3 

~ 
ns 

6.4 2.2 6.3 

Cj.7 6.9 2.7 6.7 

,r1.7t 1.7t 
ns 

7 6.5 
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SN54ABT821, SN74ABT821 
10-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
03779, FEBRUARY 1991 - REVISED JULY 1993 

PARAMETER MEASUREMENT INFORMATtON 

o 7V 

soon 
From Output - __ -~J--vv\r-----.J 

Under Test 

CL=50pF 

(see Note A) I soon 

Sl o Open 

r" TEST Sl 

tPLWtPHL Open 

tpLZltpZL 7V 

tPHZltpZH Open 

-=-

LOAD CIRCUIT FOR OUTPUTS 

Timing Input -------Xl.5 V 
_____ ...J. 1'-______ OV 

3V 

i<I--tw~ 
1 1 ~ __ __ 

Input 3 X\,.1_.5_V __ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=>r<~1_.5_V_--,>:< 1.5 V 

1 1 ~ 

3V 

OV 

Output 

tpLH ~ I 1 tpHL 

1 1 i ~-- VOH 
1 !1.5V I 1.5V 

--+-1 ---J I VOL 

tpHL --l.--.i ~ tpLH 

\1.5V ;t;;; VOH 

. - -- VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Data Input 

Output 
control 

Output 
Waveform 1 

Sl at7 V 
(see Note C) 

Output 
Waveform 2 
Sl atOpen 

(see Note C) 

I.. .1. .! 
1 tsu 1- th ~I 
1 1 

--"""')<1.5 V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

___ -J):(1.5 V 

3V 

OV 

3.5 V 

1 

1 

1 
tpZH ~ 

'---I-'i-~h..+~'~ VOL 

1 tpHZ~ ~ 
jo4- I 
1,----+---- VOH 

VOH-O.3V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR s; 10 MHz, Zo = 50 n, tr s; 2.5 ns, tf S; 2.5 ns. 
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C. Waveform 1 is for an output with intemal conditions such that the dutput is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



• State-of-the-Art EPIC-IIBTM BiCMOS ~sign 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V USing Machine Model (C = 200 pF, 
R=O) 

• LatCh-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 V at Vee = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAIOd 

• Buffered Control Inputs to Reduce 
DC Loading Effects 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

These 9-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing wider buffer 
registers, 1/0 ports, bidirectional bus drivers with 
parity, and working registers. 

With the clock-enable (CLKEN) input low, the nine 
Ootype edge-triggered flip-flops enter data on the 
low-to-high transitions of the clock. Taking CLKEN 
high will disable the clock buffer, thus latching the 
outputs. The 'ABT823 has non inverting data (D) 
inputs. Taking the clear (CLR) input low causes 
the nine Q outputs to go low independently of the 
clock. 

SN54ABT823, SN74ABT823 
9-BIT BUS·INTERFACE FLlp·FLOPS 

WITH 3-STATE OUTPUTS 
SCBS158- JANUARY 1991 - REVISED DECEMBER 1992 

SN54ABT823 ••• JT PACKAGE 
SN74ABT823 ••. DB, OW, OR NT PACKAGE 

(TOP VIEW) 

30 
40 
50 
NC 
60 
70 
80 

VCC 
10 10 
20 20 
30 30 
40 40 
50 50 
SO SO 

70 
80 

90 90 
ClKEN 

GNO ClK 

SN54ABT823 •.. FK PACKAGE 
(TOP VIEW) 

5 

6 

7 

8 

9 

IWO U 
~;! 0 z ~~ g 
4 321 282726 

25 
24 

23 
22 
21 

10 20 
11 19 

12 1314 1516 1718 

CIa: C O~lz 0 C)..Jzz..JWC) 
O(!J O~ 

o 

30 
40 
50 
NC 
SO 
70 
80 

NC - No internal connection 

A buffered output-enable (OE) input can be used to place the nine outputs in either a normal logic state (high 
or low level) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus 
lines significantly. The high-impedance state and increased drive provide the capability to drive bus lines without 
need for interface or pullup components. 

The output-enable (OE) input does not affect the internal operations of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to VCC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT823 is available in Tl's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW InIo~on concerns pradoClS In the Iormotlve or 
design phaoil 01 development. Cha_1e _ and oIhor 
apaclftcall .. a ora dealgn goola. Taxas instruments rasa.".. 1110 right to 
chango or dlacontlnuo_ ptOduClS wIIhout notIoa. . ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992. Texas Instruments Incorporated 
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SN54ABT823, SN74ABT823 
9-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCBS158 - 03:695, JANUARY 1991 - REVISED DECEMBER 1992 

description (continued) 

The SN54ABT823 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT823 is characterized for operation from -40°C to 85°C. 

OE ClR 
L L 
L H 

L H 

L H 

H X 

logic symbolt 

OE 
1 I'-

ClR 
11 I'-

ClKEN 
14 I'-

13 
CLK 

2 
10 

3 
20 

4 
3D 

5 
40 

6 
50 

7 
60 

8 
70 

9 
80 

10 
90 

FUNCTION TABLE 
(each flip-flop) 

INPUTS 
ClKEN ClK 0 

X X X 

L t H 

L t L 
H X X 

X X X 

EN 

R 

G1 

1C2 ., r 
20 V 

OUTPUT 
0 

L 
H 

L 

Qo 

Z 

23 

22 

21 

20 

19 
18 

17 
16 

15 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC'Publication 6t7-t2. 
Pin numbers shown are for the DB, OW, JT, and NT packages. 
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logic diagram (positive logic) 

SN54ABT823, SN74ABT823 
9-BIT BUS-INTERFACE FLIP-FLOPS 

. WITH 3-STATE OUTPUTS 
SCBS158 - 03695. JANUARY 1991 - REVISED DECEMBER 1992 

OE~---------------------------------

CLR _1_1 ________ ----;0 

13 
CLK------------~ 

R 

'-+---1:> C1 >---+ __ --=2:.::.3_ 1Q 

10 ----:2'-------+-t---f 10 
'--_...I 

~--------~v~------~~ 

To Eight Other Channels 

Pin numbers shown are for the DB. OW. JT. and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7. V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state I Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT823 .................................... 96 rnA 

SN74ABT823 .................................... 128 rnA 
Input clamp current, 11K (VI < 0) .................. , ........................................ -18 rnA 

. Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.7 W 

DW package .......................... .-...... 1 W 
NT package .............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t ~sses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. This is a stress rating only. and 
functional operation of the device at these or any other conditions beyond those indicated in the "recommended operating conditions" section of 
this specification i~ not implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT823, SN74ABT823 
9-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCBS158 - 03695, JANUARY 1991 - REVISED DECEMBER 1992 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL low-level input voltage 

VI Input voltage 

10H High-level output current 

10L Low-level output current 

!lll!lv Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

SN54ABT823 SN74ABT823 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 Vee 0 Vee V 

-24 -32 mA 

48 64 mA 

5 5 ns/V 

-55 125 -40 85 °e 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54ABT823 SN74ABT823 
PARAMETER TEST CONDmONS 

MIN 

VIK Vee =4.5 V, 11=-18mA 

Vee =4.5 V, IOH=-3mA 2.5 

Vee=5V, IOH=-3mA 3 
VOH 

Vee =4.5 V, .IOH=-24mA 2 

Vec=4.5V, 10H =-32 mA 2:1: 

Vec=4.5V, IOL=48mA 
VOL 

Vec=4.5V, 10L=64mA 

II Vec=5.5V, VI = Vee or GND 

10ZH Vec=5.5V, VO=2.7V 

10ZL Vec=5.5V, VO=0.5V 

loff Vee=O, Vl orVO:!:4.5V 

ICEX Vec=5.5V, VO=5.5V Outputs high 

1011 Vee = 5.5 V, VO=2.5V -50 

Outputs high 

ICC 
Vec=5.5V, 10=0, Outputs low 
VI = Vec or GND 

Outputs disabled 

!llec' 
Vec=5.5V, One input at 3.4 V, 
Other inputs at Vee or GND 

Ci VI = 2.5 VorO.5 V 

Co VO= 2.5 VorO.5 V 

t All typical values are at Vee = 5 V. . 
:I: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ This data sheet limit may vary among suppliers. 

TYpt MAX MIN MAX MIN 

-1.2 -1.2 

2.5 2.5 

3 3 

2 

2 

0.55 0.55 

0;55:1: 

±1 ±1 

10§ 1o§ 

-1o§ -1o§ 

±100 

50 50 

-140 -180 -50 -180 -50 

1 250 250 

24 30 30 

0.5 250 250 

1.5 1.5 

11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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MAX 

-1.2 

0.55 

±1 

1o§ 

-10§ 

±100 

50 

-180 

250 

30 

250 

1.5 

UNIT 

V 

V 

V 

jiA 

jiA 

jiA 

jiA 

jiA 

mA 

jiA 

mA 

jiA 

mA 

pF 

pF 



• State-of-the-Art EPIC-IIBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• Flow-Through Architecture Optimizes 
PCB Layo~t 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 1 Vat Vee = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAIOd 

• Package Options Include Plastic 
Smail-Outline (SOIC) and Shrink 
Smail-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

These 10-bit buffers or bus drivers provide a 
high-performance bus interface for wide data 
paths or buses carrying parity. 

The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or OE2) input is high, all ten outputs are in 
the high-impedance state. The' ABT827 provides 
true data at its outputs, 

To ensure the high-impedance state during power 
up or power down, OE should be tied to VCC 

, through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 

The SN74ABT827 is available in TI's shrink 
small-outline package (DB), which provides the 
same I/O pin count and functionality of standard 
small-outline packages in less than half the 
printed-circuit-board area. 

SN54ABT827, SN74ABT827 
10-BIT BUFFERSIDRIVERS 

WITH 3-STATE OUTPUTS 
SCBS159A- JANUARY 1991 - REVISED JUNE 1993 

SN54ABT827 •.• JT PACKAGE 
SN74ABT827 ••• DB, ow, OR NT PACKAGE 

(TOP VIEW) 

AS 
NC 
A6 

A8 

Vcc 
Al Yl 
A2 Y2 
A3 Y3 

Y4 
YS 

A6 Y6 
Y7 
Y8 

A9 Y9 
Al0 Yl0 

GND OE2 

SN54ABT827 ••• FK PACKAGE 
(TOP VIEW) 

I
~ () 

C\I~WO ()~C\I 
<c<cOZ>>->-

4 3 2 1 282726 
5 25 

24 
7 23 
8 22 
9 21 
10 20 
11 19 

121314 1516 1718 

NC - No internal connection 

The SN54ABT827 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT827 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 
OEl OE2 A Y 

L L L L 

L L H H 

H X X Z 

X H X Z 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

~TEXAS .. 
INSTRUMENTS 
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Copyright © 1993, Texas Instruments Incorporated 
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SN54ABT827, SN74ABT827 
10-BIT BUFFERSIDRIVERS 
WITH 3-STATE OUTPUTS 
SCBS159A-D3696, JANUARY 1991 - REVISED JUNE 1993 

logic symbolt 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

A9 

A10 

1 

13 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

I', " 
b 

EN 

., 
1 

r 
" 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

Y8 

Y9 

Y10 

logic diagram (positive logic) 

OE1 ---=_-r..-------... 
OE2 ---=1-'<.3_a_~ __ ./ 

A1 ---=2_---1 23 
Y1 

To Nine Other Channels 

t This symbol is in accordance with ANSI/IEEE SId 91-1984 
and lEe Publication 617-12. 

Pin numbers shown are for the DB, OW, JT, and the NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted>* 

Supply voltage range, Vco .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT827 .................................... 96. rnA 

SN74ABT827 .................................... 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (VO < 0) ......................................................• -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.7 W 

DW package ................................ 1 W 
NT package .............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

:I: Stresses beyond ihose listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under ·recommended operating condHions· is not 
implied. Exposure to absolute-maxi mum-rated condHions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voHage ratings may be ex~ed if the input and output clamp-current ratings are Observed. 
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SN54ABT827, SN74ABT827 
10-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS159A - 03696, JANUARY 1991 - REVISED JUNE 1993 

recommended operating conditions (see Note 2) 
SN54ABT827 SN74ABT827 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 ~4f 2 V 

Vil low-level input voltage _<to.8 0.8 V 

VI Input voltage OoQ'Vee 0 Vee V 

10H High~level output current Q -24 -32 mA 

10l low-level output current {:J 48 64 mA 

At/flY Input transition rise or fall rate {f- 5 5 ns/V 

TA Operating free-air temperature -55 125 -40 85 °e 

NOTE 2: Unused or floating Inputs must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee =4.5 V, 11=-18mA 

Vee =4.5 V, IOH=-3.mA 2.5 

Vee = 5 V, IOH=-3mA 3 
VOH 

Vee =4.5 V, IOH=-24mA 2 
-. 

Vee =4.{i V, IOH=-32mA 2* 

Vee =4.5 V, IOl=48mA 
VOL 

Vee =4.5 V, IOl=64mA 

II 
.' 

Vee=5.5V, VI = Vee or GND 

10ZH Vee=5.5V, VO=2.7V 

IOZl Vee = 5.5 V, Vo = 0.5 V 

loff Vee=O, VI orVo"; 4.5 V 

leEX Vee=5.5V, VO=5.5V Outputs high 

1011 Vee = 5.5 V, VO=2.5V -50 -140 

Outputs high 80 

ICC 
Vee =5.5 V, 10=0, Outputs low 35 
VI = Vee or GND 

Outputs disabled 80 

Vee=5.5V, Outputs enabled 

Alce# One input at 3.4 V, Outputs disabled 
Other inputs at Vee or GND Control inputs 

ei VI = 2.5 V or 0.5 V 4 

Co Vo = 2.5 V or 0.5 V 8 

t All typical values are at Vee = 5 V. 
* On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ This data sheet limit may vary among suppliers. 

SN54ABT827 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

±1 _<IT 
10§ <t10 

-10§ it' -10 

±100 j.;~ 

50 § 50 

-225§ ~50 -225§ 

250 250 

40§ 40 

250 250 

1.5 1.5 

50 50 

1.5 1.5 

11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT827 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

10§ 

-10§ 

±100 

50 

-50 -225§ 

250 

40§ 

250 

1.5 

50 

1.5 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

PRODUCT PREVIEW Information concerns products in the formative or 

~n phase of development Characteristic data and other 
8 fications are design goals. Texas InstrumBJrts reserves the right to 
c nge or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

UNIT 

V 

V 

V 

IlA 
IlA 

IlA 
IlA 
IlA 
mA 

IlA 
mA 

IlA 
mA 

IlA 
mA 

pF 

pF 

2-183 



SN54ABT827, SN74ABT827 
10-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS159A- 03696. JANUARY 1991 - REVISED JUNE 1993 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
A 

tpHL 

tpZH 

tpZL 
OE 

tpHZ 
OE 

tpLZ 

t This data sheet limit may vary among suppliers. 

PRODUCT PREVIEW Infonn~n concerns products in the, formative or 
design phase· of development. Characteristic data and other 
speclflcations are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 

2-184 

TO 
VCC=5V, 

(OUTPUT) 
TA=25°C 

MIN TYP 

1.1 2.6 
Y 

1.1 2.3 

It 3.2 
Y 

It 3.3 

2 4.9 
Y 

1.3t 4.2 

~TEXAS 
INSTRUMENTS 

MAX 

4.4 

4.1 

5.1 

5.9 

6.3 

6.6 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

. SN54ABT827 SN74ABT827 
UNIT 

MIN M~ MIN MAX 

1.1 ~~5 1.1 4.8 

1.1 _~4.8 
ns 

1.1 4.7 

1;,"< 6 It 5.9 

i!(_ It 
ns 

7.1 6.9 

0'2 7 2 6.8 

<Q" 1.3 1.3t 
ns 

7.9 6.9 



SN54ABT827, SN74ABT827 
10-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS159A - 03696, JANUARY 1991 - REVISED JUNE 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

ro 

5000 
From Output ---4..--.---'VV'v---------' 

Under Test 

CL=50pF 

(see Note A) I 5000 

TEST S1 

tpLWtPHL Open 

tPLzltPZL 7V 

tpHZltpZH Open 

-=-

LOAD CIRCUIT FOR OUTPUTS 

104-- tw--+l 

Timing Input --------x1.5 V 

-----J·I'-------
I l.. I 

I I 

Input 3 X\",.1._5_V __ :: 

14 t ·r th ·1 I su I 

-=X--"",11.5V ~ Data Input 

Input 
(see Note B) 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.5V )(1.5 V 

I 
I 1 

KtPHL tpLH~ 

I 
I 

3V 

OV 

Output 
Control 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

___ ..J):(1.5 V 

3V 

OV 

3V 

OV 

3V 

OV 

3.5V 

/1.5V 
I ~VOH 

I 
I 1.5 V 

I VOL 
I ~tPLH tPHL~ 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

I 
I 
I 

tpZH ~ 

'-__ ....... f-VOL + 0.3 V 

1 tpHZ ~ 1+----- VOL 

J4- I 

\1.5V 
FVOH 

Output 
Waveform 2 
S1 at Open 

(see Note C) 

1 ,..----v----- VOH 
VOH -0.3 V 

Output 1.5 V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

VOL 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR ~ 10 MHz, Zo = 50 Q, tr ~ 2.5 ns, tf ~ 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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• State-of-the-Art EPIC-IIB~M BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R=O) 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Latch-Up Performance Exceeds 500 rnA 
Per JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 1 V at Vee = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

These 10-bit buffers and bus drivers provide a 
high-performance bus interface for wide data 
paths or buses carrying parity. 

The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or OE2) input is high, all ten outputs are in 
the high-impedance state. The.' ABT828 provides 
inverting data at its outputs. 

To ensure the high-impedance state during power 
up or power down, DE should be tied to VCC 
through a pullup resistor; the minimum value ofthe 
resistor is determined by the current-sinking 
capability of the driver. 

SN54ABT828, SN74ABT828 
1 a-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
FEBRUARY 1991 - REVISED OCTOBER 1992 

SN54ABT828 ••• JT PACKAGE 
SN74ABT828 ••• DB, OW, OR NT PACKAGE 

(TOP VIEW) 

A9 
A10 

GND 

Vcc 
V1 
V2 

V3 
V4 
V5 
V6 
V7 
VB 
V9 
V10 
OE2 

SN54ABT828 ••• FK PACKAGE 
(TOP VIEW) 

C\I~WO O~C\I I~ 0 
««Oz>>->-

4 321 282726 
5 25 V3 
6 24 V4 
7 23 V5 
8 22 NC 
9 21 V6 
10 20 V7 
11 19 VB 

121314 15161718 

«~zzw~>-
en 0 Cl 0IC\l 0 en 

«(!J 0>-

NC - No internal connection 

The SN74ABT828 is available in TI's shrink small-outline package (DB), which provides the same liD pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT828 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT828 is characterized for operation from -40°C to 85°C. 

EPIC-UB is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concerns products in 1110 fonnative or 
design phs.. of development Characteristic data and other 

:=~=~~~~=:Uoutm:::.-v-therightto ~TEXAS 
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Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT828, SN74ABT828 
10-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
03780, FEBRUARY 1991 - REVISED OCTOBER 19.92 

FUNCTION TABLE 

INPUTS 

logic symbolt 

A1 

A2 

1 

13 

2 

3 

4 

'" 
& 

'" 
EN 

, 
1 

OE1 

L 

L 

H 

X 

r 
'V 

23 

22 

21 

OE2 

L 

L 

X 

H 

V1 

V2 

A3 V3 
5 20 

A4 V4 
6 19 

AS V5 
7 18 

A6 V6 
8 17 

A7 V7 
9 16 

A8 V8 
10 15 

A9 V9 
11 14 

A10 V10 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

Pin numbers shown are for the DB, DW, JT, and NT packages. 

OUTPUT 

A V 

L H 

H L 

X Z 

X Z 

logic diagram (positive logic) 

OE1 _'---f"r--'" 

OE2 _1.,.,3'----..rt 

A 1 --=2=----1 n-_--+---=2==3_ V1 

To Nine Other Channels 

m ::e absolute maximum ratings over operating free-air temperature range (unless otherwise noted):!: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-'off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT828 .................................... 96 mA 

SN74ABT828 .................................... 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DB package .............................. 0.7 W 

NT package .............................. 1.3 W 
DW package ............................ : ... 1 W 

Storage temperature range ....................................................... -65°C to 150°C 

:f: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions {see Note 2} 

Vee Supply voHage 

VIH High-level input voHage 

VIL Low-level input voltage 

VI Input voltage 

10H High-level output current 

10L Low-level output current 

Iltlt;.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

SN54ABT828, SN74ABT828 
10-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
03780, FEBRUARY 1991 - REVISED OCTOBER 1992 

SN54ABT828 SN74ABT828 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 Vee 0 Vee V 

-24 -32 mA 

48 64 mA 

5 5 ns/V 

-55 125 -40 85 °c 

electrical characteristics over recommended operating free-air temperature range {unless 
otherwise noted} 

TA=25°C SN54ABT828 SN74ABT828 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX MIN MAX 

VIK Vec =4.5 V, 11=-18mA -1.2 -1.2 -1.2 

Vcc =4.5 V, IOH=-3mA 2.5 2.5 2.5 

Vec = 5 V, IOH=-3mA 3 3 3 
VOH 

VCC=4.5V, 10H =-24 mA' 2 2 

Vcc =4.5 V, 10H =-32 mA 2+ 2 

Vce=4.5V, IOL=48mA 0.55 0.55 
VOL 

0.55+ Vee =4.5 V, 10L=64mA 0.55 

II Vee = 5.5 V, VI = Vce or GND ±1 ±1 ±1 

10ZH VCC=5.5V, VO=2.7V 50 50 50 

10ZL Vce = 5.5 V, VO=0.5V -50 -50 -50 

loff Vec=O, VI orVO ';;4.5 V ±100 ±100 

ICEX Vce=5.5V, VO=5.5V Outputs high 50 50 50 

10§ Vee=5.5V, VO=2.5V -50 -140 -180 -50 -180 -50 -180 

Outputs high 1 250 250 250 

ICC 
Vec=5.5V, 10=0, Outputs low 24 30 30 30 
VI = Vec or GND 

Outputs disabled 250 250 250 0.5 

Vec=5.5V, Outputs' enabled 1.5 1.5 1.5 

Illeell One input at 3.4 V, Outputs disabled 50 50 50 
Other inputs at VCC or GND Control inputs 1.5 1.5 1.5 

ei VI = 2.5 V or 0.5 V 4 

Co VO= 2.5 V or 0.5 V 7 

t All typical values are at Vee = 5 V. 
+ On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
11 This is the increase in supply current for each input that is at the specified TIL voltage level rather than VCC or GND. 
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UNIT 

V 

V 

V 

j.lA 

j.tA 

j.lA 

j.lA 

j.tA 

mA 

j.tA 

mA 

j.tA 

mA 

j.tA 

mA 

pF 

pF 
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SN54ABT828, SN74ABT828 
10-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
03780, FEBRUARY 1991 - REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
A 

tpHL 

tpZH 
OE 

tpZL 

tpHZ bE 
tpLZ 

2-190 

TO 
Vcc = 5 V, 

(OUTPUT) 
TA = 25'C 

MIN TYP 

1.1 3 
Y 

1.1 2.9 

1.6 3.7 
y 

2.6 4.6 

2 4.8 
Y 

2.5 5.1 

~TEXAS 
INSTRUMENTS 

MAX 

4.4 

4.1 

5.1 

5.9 

6.3 

6.6 
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SN54ABT828 SN74ABT828 
UNIT 

MIN MAX MIN MAX 

1.1 1.1 4.8 
ns 

1.1 1.1 4.7 

1.6 1.6 5.9 
ns 

2.6 2.6 6.9 

2 2 6.8 
ns 

2.5 2.5 6.9 



SN54ABT828, SN74ABT828 
10-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
03780, FEBRUARY 1991 - REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open soon 
From Output -_>---_-JV\I\r-----' r' Under Test 

CL=SOpF 

(see Note A) T soon 

-=-

LOAD CIRCUIT FOR OUTPUTS 

14-- tw ----+I 
1 I r-----

Input 3 X ... 1._S_V __ :: 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.SV )(1.SV 

3V 

ov I 
tPLH --j.---.I MtPHL 

I 
!1.SV 

~VOH 
I 
1 

i 1.5 V 

I VOL 
1 ~tPLH tPHL~ 

\1.SV 
P.VOH 

1.S V 

- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Timing Input 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

TEST S1 

tpLWtPHL Open 
tpLZltpZL 7V 

tpHZltpZH Open 

3V 
-------x1.S V 

------J,I'------- ov 
I.. .!. .1 
1 tsu I' th I 
I I 

--....... )(1.SV ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

=X1.5V ):(1.SV 
1 

tpZL~ 14- I 
I 1 tpLZ --.I 

3V 

OV 

~ I I 1 .Kc 3.SV 
I \,.SV I VOL + 0.3 V 
I I --- VOL 

I 
tpZH ~ 

I tpHZ ~ 
~ 

~ 
I 

/1.SV 

--- VOH 
~H-O.3V 

VOLTAGE WAVEFORMS 
ENABLE' AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR:;; 10 MHz, Zo = 50 n, tr:;; 2.5 ns, tf:;; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up·Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 V at Vee = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Parity Error Flag With Parity 
Generator/Checker 

• Register for Storage of the Parity Error Flag 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

The 'ABT833 8-bit to 9-bit parity transceiver is 
designed for communication between data buses. 
When data is transmitted from the A bus to the B 
bus, a parity bit is generated. When data is 
transmitted from the B bus to the A bus with its 
corresponding parity bit, the open-collector 
parity-error (ERR) output indicates whether or not 
an error in the B data has occurred. The 
output-enable (OEA and OEB) inputs can be used 
to disable the device so that the buses are 
effectively isolated. The 'ABT833 provides true 
data at its outputs. 

SN54ABT833, SN74ABT833 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

03781 FEBRUARY 1991 - REVISED OCTOBER 1992 

SN54ABT833 •.. JT PACKAGE 
SN74ABT833 ... DB, ow, OR NT PACKAGE 

(TOP VIEW) 

Vcc 
81 
82 
83 
84 
85 

A6 86 
A7 87 

88 
ERR PARITY 

OE8 
GND ClK 

SN54ABT833 ... FK PACKAGE 
(TOP VIEW) 

C\I ~ 1i1i U g ~ C\I ««OZ>IDID 

432t282726 
A3 5 2583 
A4 6 24 84 
A5 
NC 

A6 
A7 
A8 

7 

8 

9 

23 85 
22 NC 

21 86 
10 20 87 

88 11 19 
121314 15161718 

a:..JZz..JWI-Ia:la: 0 U ~ lID >-
WUC!l UOe: 

~ 

NC - No internal connection 

A 9-bit parity generator/checker generates a parity-odd (PARITY) output and monitors the parity of the I/O ports 
with the ERR flag. The parity-error output is clocked into the register on the rising edge of the clock (ClK) input. 
The error flag register is cleared with a low pulse on the clear (ClR) input. When both OEA and OEB are low, 
data is transferred from the A bus to the B bus and inverted parity is generated. Inverted parity is a forced error 
condition that gives the designer more system diagnostic capability. 

To ensure the high-impedance state during power up or power down, OE should be tied to V CC through a pull up 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT833 is available in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT833 is characterized for operation over the full military temperature range of -55°C to 125°C. The . 
SN74ABT833 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW, Information concerns products in the formative or 21 n phase of development. Characteristic _ and other 
s cations are design goals. Texas Instruments reserves the right to 

nge or discontinue these products without notice. ~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT833, SN74ABT833 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

03781, FEBRUARY 1991 - REVISED OCTOBER 1992 

FUNCTION TABLE 

INPUTS OUTPUT AND 110 

OEB OEA ClR 
Ai Bit 

ClK 
l:OF H's l:OF H's 

A B PARITY 

l H X X 
Odd 

NA NA A 
Even 

H l H i NA 
Odd 

B NA 
Even 

X X L X X X X NA 

H Noi X 

L Noi X 
H H 

i 
X z Z 

H Odd 

H i Even 

L L X X 
Odd 

NA NA A 
Even 

NA = not applicable, NG = no change, X = don't care 
t Summation of high-level inputs includes PARITY along with Bi inputs, 
:j: Output states shown assume the ERR output was previously high, 
§ In this mode, the ERR output (when clocked) shows inverted parity of the A bus, 

logic symbol'll 

ClK 

ClR 

OEA 

OEB 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

13 

11 t--

1 t--

14 t--

2 

3 

4 

S 

6 

7 

8 

9 

ClK <I> 

ClR ERRQ 

OEA 

OEB PARITY 

1 1 

\7~~\7 

8 8 

11 This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
Pin numbers shown are for the DB, OW, JT, and NT packages. 
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ERR* 
FUNCTION 

NA 
A data to B bus and 

generate parity 

H B data to A bus and 
L check parity 

H Check error flag register 

NC 

H 
Isolation§ 

H 

L 

NA 
A data to B bus and 

generate inverted parity 

10 

15 
PARITY 

23 

22 

21 

20 

19 

18 

17 

16 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 



SN54ABT833, SN74ABT833 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

03781, FEBRUARY 1991- REVISED OCTOBER 1992 

logic diagram (positive logic) 

8 8xt> A1-A8 -'--__ ---,I----e~------__I 

\/1-_._--8'7----+-+---- B1-B8 

8x<l 
\/ 

EN 

EN 

8 

:x:>------.----- PARITY 
8 

8 

1" MUX 

2k 
9 UP" 

r------1 G1 

10 

ClK-----------------------~C1 

ClR-------------------------~R 
'----' 

ERROR FLAG FUNCTION TABLE 

INPUTS 
INTERNAL OUTPUT 
TOOEVICE PRE-STATE OUTPUT 

ERR 
FUNCTION 

ClR ClK POINT"P" ERRn_1t 

H l' H H H 

H l' x l l Sample 

H l' l X l 

l X X X H Clear 

t The state of the ERR output before any changes at ClR, elK, or point "P". 
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SN54ABT833, SN74ABT833 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

03781, FEBRUARY 1991 - REVISED OCTOBER 1992 

error-flag waveforms 

OEB-----------------------------------------------------------

OEA-----------------------------------------------------------

Bi + PARITY -------"""1 tsu 1 

~I 
---.I 1...- th 

, 
1 t ~tsu 

CLK--------------~I t I~----------------! 
~ 
1 I ~ 1 

CLR-------------+I------------~ I 1 

1 

1 

tpHL --+1 1...
I 

ERR----------------~j 

--+1 
1 

I 
1"'- tpLH 

j 

H 

L 

H 

L 

Even 

Odd 

H 

L 

H 

L 

H 

L 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ""', .... ", ..... ,"",,' , ................ , , , , . , , ........ -0.5 V to 7 V 
Input voltage range, VI (except lID ports) (see Note 1) ... ' .... " ... , ..... "." ....... , .. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ........... ,. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT833 "'., ... , .. " ..... , ........ ,........ 96 mA 

SN74ABT833 ...... ' ....... ', ......... ,", ...... , 128 mA 
Input clamp current, IIK(VI< 0) ." ........ ,', .... , ..... ' ..... , ............................ -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.7 W 

DW package .............................. ' .. 1 W 
NT package .............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum·rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT833, SN74ABT833 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

03781, FEBRUARY 1991 - REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 
SN54ABT833 SN74ABT833 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input VOltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee v 
VOH High-level output voltage I ERR 5.5 5.5 V 

10H High-level output current I Except ERR -24 -32 mA 

10L Low-level output current 48 64 mA 

Ilt/Ilv Input transition rise or fall rate I Outputs enabled 5 5 nsN 

TA Operating free-air temperature -55 125 -40 85 °e 

NOTE 2: Unused or floating pins (input or I/O) must be he.ld high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT833 
PARAMETER TEST CONDITIONS TYpt MIN MAX MIN MAX 

VIK Vee =4.5 V, 11=-18mA -1.2 -1.2 

Vee =4.5 V, IOH=-3mA 2.5 2.5 

Vee=5V, IOH=-3mjl. All outputs 3 3 
VOH 

Vee = 4.5 V, IOH=-24mA except ERR 2 2 

Vee = 4.5 V, 10H =-32 mA 2* 

Vee =4.5 V, 10L= 24mA 0.55 0.55 
VOL 

0.55* Vee = 4.5 V, IOL=64mA 

10H Vee=4.5V, VOH=5.5V ERR 

Vee = 5.5 V, Control inputs ±I ±1 
II 

VI = VCC or GND A or B ports ±IOO ±IOO 

IlL VCC=O, VI=GND A orB ports -50 -50 

10ZH§ VCC=5.5V, VO=2.7V 50 50 

10ZL§ VCC=5.5V, VO=0.5V -50 -50 

loff VCC=O, VI orVOS4.5 V ±IOO 

leEX VCC=5.5V, VO=5.5V Outputs high 50 50 

10'11 VCC=5.5V, VO=2.5V -50 -100 -180 -50 -180 

VCC=5.5V, Outputs high 1 250 250 

ICC 
10=0, A or B ports Outputs low 24 30 30 
VI =VCC or 
GND Outputs disabled 0.5 250 250 

IlICC# 
VCC=5.5V, One input at 3.4 V, 

50 50 
Other inputs at VCC or GND 

Ci VI = 2.5 VorO.5 V· Control inputs 

Cio VO=2.5 VorO.5 V AorBports 

t All typical values are at VCC = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 
'II Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT833 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

-50' 

50 

-50 

±100 

50 

-50 -180 

250 

30 

250 

50 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 
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UNIT 

V 

V 

V 

IlA 

IlA 

IlA 
IlA 
IlA 
1lA' 
IlA 
mA 

IlA 
mA 

IlA 

IlA 

pF 

pF 
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SN54ABT833, SN74ABT833 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

D3781 , FEBRUARY 1991 - REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating fre,e-air 
temperature (unless otherwise noted) 

VCC=5V, 
SN54ABT833 SN74ABT833 

TA = 25°C UNIT 
MIN MAX MIN MAX MIN MAX 

CLKhigh 

tw Pulse duration CLKlow 3 3 3 ns 

CLR low 3 3 3 

tsu Setup time before CLKi 
Aport 

ns 
CLR 

th Hold time after CLKi Aport ns 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER (INPUT) 

tPLH 
AorB 

tpHL 

tpZH 

tpZL 
OE 

tpHZ 

tPLZ 
OE 

tPLH 

tpHL 
AorOE 

tpLH CLR 

tpHL CLK 

2-198 

TO 
VCC=5V, 

(OUTPUT) 
TA=25°C 

MIN TYP 

BorA 

AorB 

AorB 

PARITY 

ERR 

.-!!1 TEXAS 
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MAX 

4.4 

5.7 
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SN54ABT833 SN74ABT833 
UNIT 

MIN MAX MIN' MAX 

ns 

ns 

ns 

ns 

5.2 
ns 

6.2 



SN54ABT833, SN74ABT833 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

03781, FEBRUARY 1991- REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

S1 SOOO 
FromOm~ __ -e __ ~~~V0.-__ --J 

Under Test 

CL=50pF 

(see Note A) T 5000 

LOAD CIRCUIT FOR OUTPUTS 

'07V 

o Open 

rD 

TEST S1 

tPLWtPHL Open 

tpLZ!tPZL 7V 

tpHZItPZH Open 

ERR S1 

tpHL (see Note E) 7V 
tpLH (see Note F) 7V 

Tlminglnpm -------x1.SV 
__ ~-....J. 1'-______ ov 

3V 

14-- tw----+l 
1 1,..--__ 

In~ 3 ~,",1_.S_V __ :: 

Inpm 
(see Note B) 

Outpm 

Om~ 

VOLTAGE WAVEFORMS 
PULSE'DURATION 

~1.SV ):(1.SV 

tpLH --:.--.I 

3V 

OV 

KtPHL 

1 
/1.5 V 

I ~VOH 
1 I 1.SV 
1 I VOL 
1 

tpHL --J+.--..I ~tPLH 

\1.5 V 
FVOH 

1.SV 

-- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Dstalnpm 

Ompm 
Control 

Ompm 
Waveform 1 

S1 at7V 
(see Note C) 

Ompm 
Waveform 2 
S1 atOpen 

(see Note C) 

:.. .~ ~ 
1 tau th 1 

--~*1.5V £:: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.SV· ):(1.SV 

tpZL --+i ~ I 

3V 

OV 

I 1 tpLZ --.I ~ 
1 ~ 1 .Kc 3.SV 
1 1.SV 1 VOL+0.3V V 
1 1 1 --- OL 
I 1 tpHZ~. j+-

tpZH~ ~ I 
1---- VOH 

!1.5V ~H-0.3V 
=OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. Ali input pulses are supplied by generetors having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr S 2.5 ns, tf S 2.5 ns. 
C. Waveform 1 is for an output with intemal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with intemal conditions such that the output is high except when disabled by the output control. 
D. The outpm& are measured one at a time with one transition per measurement. 
E. tpHL is measured at 1.5 V. 
F. tPLH is messured at VOL + 0.3 V. 

Figure 1. Load Circuit and Voltage Waveforms 
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• State-of-the-Art EPIC-HBTM BICMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 V at Vee = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

The' ABT841 10-bit latch is designed specifically 
for driving highly capacitive or relatively 
low-impedance loads. It is particularly suitable for 
implementing buffer registers, 1/0 ports, 
bidirectional bus drivers, and working registers. 

The ten latches are transparent D-type latches. 
The device has noninverting data (D) inputs and 
provides true data at its outputs. 

A buffered output-enable (OE) input can be used 
to place the ten outputs in either a normal logic 
state (high or low levels) or a high-impedance 
state. In the high-impedance state, the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance state and increased drive 
provide the capability to drive .bus lines without 
need for interface or pullup components. 

SN54ABT841, SN74ABT841 
10-BIT BUS-INTERFACE D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

SN54ABT841 •.• JT PACKAGE 
SN74ABT841 ••. DB, ow, OR NT PACKAGE 

(TOP VIEW) 

3D 

40 

50 
NC 
60 

70 
80 

40 

50 

60 

70 

80 

90 
100 11 

GNO 

VCC 
10 

20 

30 
40 

50 
60 

70 

80 

90 

100 

LE 

SN54ABT841 ... FK PACKAGE 
(TOP VIEW) 

IW u t.l ~ eo z ~2 ~ 

4 3 2 1 282726 
5 25 30 
6 24 40 
7 23 50 
8 22 NC 
9 21 60 
10 20 70 
11 19 80 

121314 1516 1718 

OOOUWOO 
Cl)Ozz..JOCl) 

T"C!J T" 

NC - No internal connection 

The output-enable (OE) input does not affect the internal operations of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to V CC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT841 is available in TI's shrink small-outline package (DB), which provides the ,same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT841 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT841 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information con ..... products In tho _I .. or :en phase of development. C~I. data and other 
!cations are desIGn goals. Texas lnatnnenta reserves the right to 

c ge or discontinue these products without. notice. ~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAllAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT841, SN74ABT841 
1 a-BIT BUS-INTERFACE D-TVPE· LATCHES 
WITH 3-STATE OUTPUTS 
03783, FEBRUARY 1991 - REVISED OCTOBER 1992 

FUNCTION TABLE 

logic symbolt 

OE 

LE 

1D 

2D 

3D 

4D 

5D 

6D 

7D 

8D 

9D 

10D 

1 

13 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

OE 

L 

L 

L 

H 

I'-

INPUTS OUTPUT 

LE D Q 

H H H 

t-I L L 

L X Qo 

X X Z 

EN 

C1 , . r 
1D I> 'V 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 

logic diagram (positive logic) 

OE -----'---------0 

13 
LE ----I 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 
8Q 

99 
10Q 

...-----1C1 
2 

10 -------------j------I1D 
>--+---,2",,3,- 1 Q 

~------~v~--------~ 

To Nine Other Channels 

Pin numbers shown are for the DB, OW, JT, and NT packages. 
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SN54ABT841, SN74ABT841 
10-BIT BUS-INTERFACE 0-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
03783, FEBRUARY 1991 - REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, VCC .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT841 . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. 96 rnA 

SN74ABT841 .................................... 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.7 W 

DW package ................................ 1 W 
NT package .............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. This is a stress rating only, and 
functional operation of the device at these or any other conditions beyond those indicated in the "recommended operating conditions" section of 
this specification is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded ~ the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

vee Supply voltage 

VIH High-level input-voltage 

VIL LOW-level input voltage 

VI Input vo~age 

IOH High-level output current 

IOL Low-level output current 

!J.tIIJ.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

~TEXAS . 
INSTRUMENTS 
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SN54ABT841 SN74ABT841 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vee 0 Vee 

-24 -32 

48 64 

5 5 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

nsN 

°e 
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SN54ABT841, SN74ABT841 
10-BIT BUS-INTERFACE D-TYPE LATCHES 
WITH 3-5TATE OUTPUTS· 
03783, FEBRUARY 1991 - REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT841 SN74ABT841 
PARAMETER TEST cONOmONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK VCC=4.5V, 11=-18mA -1.2 -1.2 -1.2 V 
VCC=4.5V, IOH=-3rnA 2.5 2.5 2.5 

VOH 
VCC=5V, IOH=-3rnA 3 3 3 

IOH=":24rnA 
V 

VCC=4.5V, 2 2 

VCC = 4.5 V, 10H =-32 rnA 2:1: 2 

VCC=4.5V, IOL=48 rnA 0.55 0.55 
VOL 

0.55=1= 
V 

VCC = 4.5 V, IOL=64 rnA 0.55 

II VCC = 5.5 V, VI = VCC or GND ±1 ±1 ±1 /IA 
10ZH VCC=5.5V, VO=2.7V 50 50 50 /IA 
10ZL Vcc = 5.5 V, VO=0.5V -50 -50 -50 /IA 
loff VCC=O, VlorVOS4.5V ±100 ±100 /IA 
ICEX VCC=5.5V, VO=5.5V Outputs high 50 50 50 /IA 
10§ VCC=5.5V, VO=2.5V -50 -140 -180 -50 -180 -50 -180 rnA 

Outputs high 1 250 250 250 /IA 
ICC 

VCC=5.5V, 10=0, Outputs low 24 30 30 30 rnA 
VI = VCC or GND 

Outputs disabled 0.5 250 250 250 /IA 
Outputs enabled 1.5 1.5 1.5 rnA 

AICCll VCC=5.5V, One input at 3.4 V 
Outputs disabled 50 50 50 /IA Other inputs at VCC or GND 
Control inputs 1.5 1.5 1.5 rnA 

Ci VI = 2.5 VorO.5 V pF 

Co Vo = 2.5 VorO.5 V pF 

t All typical values are at VCC = 5 V. 
:I: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

tw Pulse duration, LE high or low 

tsu Setup time, data before LE.J. 

th Hold time, data after LE.J. 

2-204 

Vcc=5V, 
TA = 25°C 

MIN MAX 

3.8 

High 2.5 

Low 1.5 

High 1.5 

Low 1 

~TEXAS . 
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SN54ABT841 SN74ABT841 
UNIT 

MIN MAX MIN MAX 

3.8 3.8 ns 

2.5 2.5 

1.5 1.5 
ns 

/ 1.5 1.5 
ns 

1 1 



SN54ABT841, SN74ABT841 
10-BIT BUS-INTERFACE D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
03783, FEBRUARY 1991 - REVISED OCTOBER 1992 

switching characteristics over recomlnended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tPLH 
D 

tPHL 

tPLH 
LE 

tPHL 

tpZH 

tpZL 
DE 

tpHZ 
DE 

tpLZ 

TO 
Vcc=5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP 

2.1 4.1 
Q 

2 4 

2.1 4.1 
Q 

2.8 4.6 

1 3 
Q 

2.2 4.1 

2.7 4.7 
Q 

2.8 4.6 

~TEXAS 
INSTRUMENTS 

MAX 

5.5 

. 5.4 

5.8 

6.2 

4.5 

5.6 

6.2 

6.1 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT841 SN74ABT841 
UNIT 

MIN MAX MIN MAX 

2.1 6.2 2.1 6.2 
ns 

2 6.1 2 6.1 

2.1 6.2 2.1 6.2 
ns 

2.8 6.7 2.8 6.7 

1 5.3 1 5.3 
ns 

2.2 6.3 2.2 6.3 

2.7 7.1 2.7 7.1 
ns 

2.8 6.5 2.8 6.5 
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SN54ABT841, SN74ABT841 
10-BIT BUS-INTERFACE D-TYPE .LATCHES 
WITH 3-STATE OUTPUTS . 
03783, FEBRUARY 1991 - REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

S1 sooo 
From Output - ___ -----4.----"l/1li.------/ 

Under Test 

,CL=50pF I 
(_NoteA) 

sooo 

LOAD CIRCUIT FOR OUTPUTS 

o 7V 

o Open 

1- TEST 

tPLttltPHL 
tpL.ZitPZL 
tPHZltpzH 

-= 

S1 

Open 
7V 

Open 

3V 
Timing Input -------x1.S V 

----.....J·I'------- ov 
1 l.. 1 

IIIIIL ·r th ~ l1li-- tw -------+I 
1 1 1 ... u 1 

Input 3 ~:1~.S~V~~~~ :: Data Input --~*1.5 V £ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1'SV )(1.5 V 
1 

1 1 
KtPHL tpLH~ 

1 

3V 

OV 

Output 
Control 

Output 
Waveform 1 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

=41.S V ):(1'S V 

tpZL ~ l1li- 1 

1 : tpLZ -+l 

3V 

OV 

3.5 V 

/1.SV 
I ;~VOH 

1 1 
1.5V 1 

1 
I 1.SV 

S1 at7V ~b..+~~ VOL 1 VOL 1 (see Note C) ~ 
Output 

1 ~tPLH 1 1 tPHZ-t1 
tPHL~ 

Output 
tpZH ~ jill!-

1 
Waveform 2 

Output \1.5 V 
y.;;VOH 

1.5V S1 atOpen !1.5V 
\:oii-O.3V VOH 

- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVER11NG AND NONINVER11NG OUTPUTS 

(see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

""OV 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR,;; 10 MHz, Zo = 50 0, tr';; 2.5 ns, tf';; 2.S ns. 
C. Wavefonn 1 is for an output wtth internal conditions such that the output is low except when disabled by the output control. 

Wavefonn 2 is for an output wtth internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

-!I1TEXAS 
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• State-of-the-Art EPIC-IIBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R=O) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 1 V at Vee =5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Package Options Include Plastic 
Smail-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

The' ABT843 9-bit latch is designed specifically for 
driving highly capacitive or relatively 
low-impedance loads. It is particularly suitable for 
implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 

The nine latches are transparent D-type latches. 
The device has noninverting data (D) inputs and 
provides true data at its outputs. 

A buffered output-enable (OE) input can be used 
to place the nine outputs in either a normal logic 
state (high or low levels) or a high-impedance 
state. The outputs are also in the high-impedance 
state during power-up and power-down 

SN54ABT843,SN74ABT843 
9-BIT BUS-INTERFACE D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
- REVISED OCTOBER 1992 

SN54ABT843 ••• JT PACKAGE 
SN74ABT843 ... DB, ow, OR NT PACKAGE 

(TOP VIEW) 

30 
40 
50 
NC 
60 
70 

OE 1 24 Vcc 
10 23 10 
20 22 20 

21 30 
40 20 40 
50 19 50 
60 18 60 
70 17 70 
80 9 16 80 
90 15 90 

CLR 11 14 PRE 
GNO 13 LE 

SN54ABT843 •.. FK PACKAGE 
(TOP VIEW) 

~ ~ I~ ~:?~ g 
4321282726 

5 25 
6 24 
7 

8 
23 
22 

9 21 
10 20 

8011 19 
121314 15161718 

0la: 0 U W IW " cn....lzz....la:cn 
u(!) a. 

NC - No internal connection 

conditions. The outputs remain in the high-impedance state while the device is powered-down. In the 
high-impedance state, the outputs neither load nor drive the bus lines significantly. The high-impedance state 
and increased drive provide the capability to drive bus lines without need for interface or pullup components. 

The output-enable (OE) input does not affect the internal operations of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to VCC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT843 is available in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT843 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74ABT843 is characterized for operation from -40°C to 85°C. 

EPIC-ITB is a trademark ofTexas Instruments Incorporated. 

PRODUCT PREVIEW I_Ian concemo producta In the formatl .. or =: ""... 01 development. Cha.-.Islic data and oIhar 
caIIons are daalgn gool •. T .... lnalruments resarvaa the right to 

nge or dlsconUnue these products whhout notice. ~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 

2-207 

3: w 
:;: 
w 
a: 
c. 
Io 
::l 
C o 
a: c. 



"tJ 
:D o 
C 
c: o 
-I 
"tJ 
:D m 
< -m =: 

SN54ABT843, SN74ABT843 
9-BIT BUS-INTERFACE D-TYPE LATCHES 
WITH 3-5TATE OUTPUTS 
03784, FEBRUARY 1991 - REVISED OCTOBER 1992 

FUNCTION TABLE 

INPUTS OUTPUT 

logic symbolt 

1D 

2D 

3D 

4D 

5D 

6D 

7D 

8D 

9D 

PRE 

L 

H 

H 

H 

H 

X 

1 

14 

11 

13 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CLR 

X 

L 

H 

H 

H 

X 

" 
" 
r--

OE LE D 

L X X 

L X X 

L H L 

L H H 

L L X 

H X X 

EN 

S2 

R 

C1 .., r 
1D 2'i7 

t This symbol is in accordance with ANSIIIEEE Std 91-1984 and, lEe Publication 617-12. 
Pin numbers shown are for the DB, DW, JT. and NT packages. 

~TEXAS 
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Q 

H 

L 

L 

H 

00 
Z 

23 

22 

21 

20 

19 

18 

17 

16 

15 
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6Q 
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8Q 
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logic diagram (positive logic) 

SN54ABT843, SN74ABT843 
9-BIT BUS-INTERFACE D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
03784, FEBRUARY 1991 - REVISED OCTOBER 1992 

OE ~-------------a 

PRE __ 1_4 ___ ---,,, 

CLR ---=1..:..1 ---<C] 

LE 
52 

2 ___ +---1 C1 

1 D ----------------jf---t-t--I1 D 
___ +-+---1 R 

>-----;1---=2=3_ 1Q 

~----~vr----~ 

To Eight Other Channels 

Pin numbers shown are for the DB, OW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ... " ...... , ............................. , ............... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ........... ,...................................... -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ... ,......... -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT843 ................................... , 96 rnA 

SN74ABT843 ..................................... 128 rnA 
Input clamp current, 11K (VI < 0) .............. , ................... "., ....... " ............ -18 rnA 
Output clamp current, 10K (Vo < 0) ... ,."., ............. , .... , .... , ......... , ..... , .... ,.. -50 rnA 
Maximum power dissipation at T A = 55°C (in still air): DB package ., ............................ 0.7 W 

OW package ................................ 1 W 
NT package .............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. This is a stress rating only, and 
functional operation of the device at these or any other conditions beyond those indicated in the "recommended operating conditions' section of 
this specification is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT843, SN74ABT843 
9-BIT BUS-INTERFACE D-TVPE LATCHES 
WITH 3-STATE OUTPUTS 
03784, FEBRUARY 1991 - REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

!l.tI!!..v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

SN54ABT843 

MIN MAX 

4.5 5.5 

2 

0.8 

0 Vee 

-24 

48 

5 

-55 125 

SN74ABT843 
UNIT 

MIN MAX 

4.5 5.5 V 

2 V 

0.8 V 

0 Vee V 

-32 rnA 

64 rnA 

5 ns/V 

-40 85 'e 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25'C SN54ABT843 SN74ABT843 
PARAMETER TEST CONDITIONS 

TVPt MIN MAX MIN Mp,.X MIN MAX 

VIK Vee=4.5V, 11=-18mA -1.2 -1.2 -1.2 

Vee =4.5 V, IOH=-3mA 2.5 2.5 2.5 

Vee=5V, IOH =-3 rnA 3 3 3 
VOH 

Vee =4.5 V, IOH=-24mA 2 2 

Vee =4.5 V, IOH=-32mA 2:1: 2 

Vce=4.5 V, 10L = 48 rnA 0.55 0.55 
VOL 

0.55:1: Vce=4.5 V, 10L = 64 rnA 0.55 

II Vee =5.5 V, VI = Vee or GND ±1 ±1 ±1 

10ZH Vee =5.5 V, VO=2.7V 50 50 50 

10Zl VCC=5.5 V, VO=0.5V -50 -50 -50 

loff Vce=O, Vl orVO",4.5V ±100 ±100 

leEX Vee=5.5 V, VO=5.5V Outputs high 50 50 50 

10§ Vee = 5.5 V, Vo = 2.5 V -50 -140 -180 -50 -180 -50 -180 

Outputs high 1 250 250 250 

ICC 
Vee =5.5 V, 10=0, Outputs low 24 30 30 30 
VI = Vee or GND 

Outputs disabled 0.5 250 250 250 

!l.leell Vee =5.5 V, One input at 3,4 V, 
1.5 1.5 1.5 

Other inputs at Vee or GND 

ei VI = 2.5 V or 0.5 V 4 

Co Vo = 2.5 V or 0.5 V 7 

t All typical values are at Vee = 5 V. 
:I: On products compliant to MIL-STD-883, Class B, this pa'rameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND . 
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UNIT 

V 

V 

V 

JlA 

J.LA 
JlA 

JlA 

J.LA 
rnA 

J.LA 
rnA 

JlA 

rnA 

pF 

pF 



SN54ABT843, SN74ABT843 
9-BIT BUS-INTERFACE D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
03784, FEBRUARY 1991 - REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

VCC=5V, SN54ABT843 SN74ABT843 
TA=25°C UNIT 

MIN MAX MIN MAX MIN MAX 

CLRlow 5.5 5.5 5.5 

tw Pulse duration PRE low 4.5 4.5 4.5 ns 

LEhigh 3.3 3.3 3.4 

High 2.5 2.5 2.5 
tsu Setup time, data before LE,J, ns 

Low 3 3 3 

If1 Hold time, data after LE,J, 0.5 0.5 0.5 ns 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER (INPUT) 

tpLH 
0 

tpHL 

tPLH 
LE 

tPHL 

tpLH 
PRE 

tPHL 

tpLH 
CLR 

tpHL 

tpZH 
OE 

tpZL 

tPHZ 
OE 

tpLZ 

TO 
VCC=5V, 

(OUTPUT) 
TA=25°C 

MIN TYP 

1.6 3.6 
Q 

2.2 5 

2 4.1 
Q 

2.8 4.8 

2.2 4.7 
Q 

3 5.2 

2.5 5 
Q 

3.1 5.5 

1 2.7 
Q 

2 4.2 

2.9 4.9 
Q 

2.2 5 

~TEXAS 
INSTRUMENTS 

MAX 

5.2 

6.3 

5.6 

6.3 

6.2 

6.5 

6.3 

6.8 

4.2 

5.5 

6.2 

6.3 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT843 SN74ABT843 
UNIT 

MIN MAX MIN MAX 

1.6 1.6 6 
ns 

2.2 2.2 7.2 

2 2 6.5 
ns 

2.8 2.8 6.9 

2.2 2.2 7.4 
ns 

3 3 7.2 

2.5 2.5 7.1 
ns 

3.1 3.1 8 

1 1 5.2 
ns 

2 2 6.5 

2.9 2.9 6.8 
ns 

2.2 2.2 5.7 
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SN54ABT843, SN74ABT843 
9·BITBUS·INTERFACE D·TVPE LATCHES 
WITH 3·STATE OUTPUTS 
03784, FEBRUARY 1991 - REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open soon 
From Output - ____ >--~ __ -.A.,fI,f\r------' 

r" Under Test 

CL=SO pF 

(see Note A) I soon 

-=-

LOAD CIRCUIT FOR OUTPUTS 

IIIII--tw~ 
I I 

Input 3 X:1~.S~V~~~~ :: 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~'1.SV X1.SV 

3V 

OV I 
I I 

KtPHL tpLH~ 

I 
!1.SV 

I ~VOH 
I 
I 

I 1.S V 

I VOL 
I l+-1- tPLH tPHL~ 

\1.SV 
FVOH 

1.S V 

-- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

riming Input 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

TEST S1 

tPLHltpHL Open 

tPLzltPZL 7V 

tPHZltpZH Open 

3V 
-------x1.S V . 

_____ ..J. 1'-______ OV 

I.. ~!.. ~ 
I tsu I" th I 
I I 

---....}(1.SV ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES. 

==::X1.SV ):(1.SV 
I 

tpZL~ II1II- I 
I 

3V 

OV 

I tpLZ -.t ~ I ~.SV I 
Xc 3.SV 

I ~",-+~.~ VOL I I 
I I tpHZ ~ ~ tpZH ~ ~ I 

/1.SV 
~H-O.3V VOH 

=OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR " 10 MHz, Zo = 50 n, tr " 2.5 ns, tf" 2.5 ns. 

2-212 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• State-of-the-Art EPIC-liB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R=O) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 1 V at Vee = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAloL> 

• Parity Error Flag With Parity 
Generator/Checker 

• Latch for Storage of the Parity Error Flag 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

The ' ABT853 8-bit to 9-bit parity transceiver is 
designed for communication between data buses. 
When data is transmitted from the A bus to the B 
bus, a parity bit is generated. When data is 
transmitted from the B bus to the A bus with its 
corresponding parity bit, the open-collector 
parity-error (ERR) output indicates whether or not 
an error in the B data has occurred. The 
output-enable (OEA and OEB) inputs can be used 
to disable the device so that the buses are 
effectively isolated. The ' ABT853 provides true 
data at its outputs. 

SN54ABT853, SN74ABT853 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

FEBRUARY 1991 - REVISED OCTOBER 1992 

SN54ABT853 ••• JT PACKAGE 
SN74ABT853 ••• DB, ow, OR NT PACKAGE 

(TOP VIEW) 

A3 
A4 
A5 
NC 
A6 

A7 
A8 

ERR 
CLR 
GND 

Vcc 
81 
82 
83 
B4 
85 
86 
87 
88 
PARITY 
OE8 
LE 

SN54ABT853 .•• FK PACKAGE 
(TOP VIEW) 

C\I ~ I~ ° 8 ~ C\I ««OZ>IDID 

4 321 282726 
5 25 
6 24 
7 23 
8 22 
9 21 
10 20 

83 
84 
85 
NC 
86 
87 A7 

A8 11 19 88 
12 1314 1516 1718 

lI:....Jzz....Jwl-III:III: C 0IWIID >-
wOo 00:: 

~ 
NC - No internal connection 

A 9-bit parity generator/checker generates a parity-odd (PARITY) output and monitors the parity of the I/O ports 
with the ERR flag. The parity-error output can be passed, sampled, stored, or cleared from the latch using the 
latch-enable (LE)and clear (CLR) control inputs. When both OEA and OEB are low, data is transferred from 
the A bus to the B bus and inverted parity is generated. Inverted parity is a forced error condition that gives the 
designer more system diagnostic capability. 

To ensure the high-impedance state during power up or power down, OE should be tied to V CC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT853 is available in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT853 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT853 is characterized for operation from -40°C to 85°C. 

EPIC·lIB is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concems products In the formative or 
design phase of development. Characteristic data and other 
apec:lflcatlons are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. -!II TEXAS 

INSTRUMENTS 
POST OFFICE flOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT853, SN74ABT853 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

03786, FEBRUARY 1991 - REVISED OCTOBER 1992 

FUNCTION TABLE 

INPUTS OUTPUTS AND VOs 

OEB OEA CLR 
Ai Bit 

LE 
LOFH LOFH 

A B PARITY 

L H X X 
Odd 

NA NA A 
Even 

H L X L NA 
Odd 

B NA 
Even 

H L H H NA X X NA 

X X L H X X X NA 

H H X 

L H X 
H H X Z Z 

X L LOdd 

X L H Even 

L L X X 
Odd 

NA NA A 
Even 

NA = not applicable, NC = no change, X = don't care 
t Summation of high-level inputs includes PARITY along with Bi inputs. 
=1= Output states shown assume the ERR output was previously high. 
§ In this mode, the ERR output (when clocked) shows inverted parity of the A bus. 

logic symboll1 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

13 

11 

1 

14 

2 

3 

4 

5 

6 

7 

8 

9 

I'-

b 

i'-

I'-

LE 
<I> 

CLR ERRQ: 

OEA 

OEB PARITY 

1 1 

'l~~'l 

8 8 

11 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the DB, OW, JT, and NT packages. 
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NA 

NA 
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H 
L 
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ERR* 
FUNCTION 

NA 
A data to B bus and 

generate parity 

H B data to A bus and 
L check parity 

NC Store error flag 

H Clear error flag register 

NC 

H Isolation§ 

H (parity check) 

L 

NA 
A data to B bus and 

generate inverted parity 

10 

15 
PARITY 

23 

22 

21 

20 

19 

18 

17 

16 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 



SN54ABT853, SN74ABT853 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

D3786, FEBRUARY 1991 - REVISED OCTOBER 1992 

logic diagram (positive logic) 

8 
A1-A8~~-~--~~-------, 

OEB--.--ol 

_'_---1 V 

EN 

8x<l 

8xt> 
v 1-+ ___ -=:,8,L--___ --.----- B1-B8 

EN 

8 

8 X)-_____ -------- PARITY 

8 

MUX 

9 2k 

"P" 

}------IG1 

LE-----------------------13 

CLR-----------------------~-

ERROR FLAG FUNCTION TABLE 

INPUTS 
INTERNAL OUTPUT 
TO DEVICE PRE-STATE OUTPUT 

ERR 
FUNCTION 

CLR LE POINT"P" ERRn_1t 

L L 
L L X Pass 

H H 

L X L 

H L X L L Sample 

H H H 

L H X X H Clear 

L L 
H H X Store 

H H 

t The state of the ERR output before any changes at CLR, LE, or pOint "P", 

~TEXAS 
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SN54ABT853, SN74ABT853 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

03786, FEBRUARY 1991 - REVISED OCTOBER 1992 

error-flag waveforms 

OEB -----------------------------------------------------------

OEA -----------------------------------------------------------

Bi + PARITY 

LE -------------/ 

I I 
I I 

CLR ____ .........,1 Ui----------
I I I 
I I I 

ERR IUUl i H,...----------I I I 
i+--- Pass ---+~ Store --+j 
I I I 

Clear 

Sample-+ 

H 

L 

H 

L 

Even 

Odd 

H 

L 

H 

L 

H 

L 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except 1/0 ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT853 .................................... 96 mA 

SN74ABT853 .................................... 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (instill air): DB package .............................. 0.7 W 

OW package ................................ 1 W 
NT package .............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT853, SN74ABT853 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

03786, FEBRUARY 1991 - REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

SN54ABT853 SN74ABT853 
UNIT 

MIN MAX MIN MAX 

VCC Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 VCC 0 VCC V 

VOH High-level output voltage I ERR 5.5 5.S V 

10H High-level output current I Except ERR -24 -32 mA 

10L loW-level output current 48 64 mA 

t;.t/t;.v Input transition rise or fall rate I Outputs enabled S S nsN 

TA Operating free-air temperature -S5 12S -40 8S °c 

NOTE 2: Unused or floating pins (Input or I/O) must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=2S0C SN54ABT853 
PARAMETER TEST CONOmONS 

TYpt MIN MAX MIN MAX 

VIK VCC=4.SV, 11=-18mA -1.2 -1.2 

VCC=4.SV, IOH=-3mA 2.S 2.5 

VCC=SV, IOH=-3mA All outputs 3 3 
VOH 

VCC=4.SV, 10H =-24 mA except ERR 2 2 

VCC=4.SV, 10H =-32 mA 2* 

VCC=4.SV, IOL=24mA O.SS O.SS 
VOL 

O.SS* VCC=4.SV, 10L=64mA 

10H VCC=4.SV, VOH=S.SV ERR 

VCC=S.SV, Control inputs ±1 ±1 
II 

VI = VCC or GNO AorBports ±100 ±100 

IlL VCC=O, VI = GND AorBports -so -50 

10ZH§ VCC=S.SV, VO=2.7V so so 
10ZL§ Vcc = S.SV, Vo = O.S V -so -so 
loff Vec=O, VI orVO '" 4.S V ±100 

leEX Vee =S.S V, Vo = S.S V Outputs high SO SO 

1011 Vee=S.SV, VO=2.SV -SO -100 -180 -SO -180 

Vee=S.SV, Outputs high 1 2S0 250 

ICC 
10=0, 

AorBports Outputs low 24 30 30 
VI =Vce or 
GND Outputs disabled O.S 2S0 2S0 

t;.lee# 
Vee=S.SV, One input at 3.4 V, 

SO SO 
Other inputs at Vee or GND 

ei VI = 2.S VorO.S V Control inputs 

eio Vo = 2.S VorO.S V Aor B ports 

t All typical values are at Vee = S V. . 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL Include the input leakage current. 
11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT853 

MIN MAX 

-1.2 

2.S 

3 

2 

O.SS 

±1 

±100 

-so 
so 

-so 
±100 

SO 

-SO -180 

2S0 

30 

2S0 

SO . 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

~TEXAS 
INSTRUMENTS 

p?ST OFFICE BOX ~55303 • DALLAS, TEXAS 75265 

UNIT 

V 

V 

V 

IIA 

IIA 

IIA 
IIA 
IIA 
IIA 
IIA 
mA 

IIA 
mA 

IIA 

IIA 

pF 

pF 
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• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
Mll-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R =0) 

• latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 Vat Vee = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

The 'ABT861 is a 10-bit transceiver designed for 
asynchronous communication between data 
buses. The control function implementation allows 
for maximum flexibility in timing. 

These devices allow data transmission from the A 
bus to the B bus or from the B bus to the A bus 
depending upon the logic levElls at the 
output-enable (OEAB and OEBA) inputs. 

To ensure the high-inipedance state during power 
up or power down, OE should be tied to Vee 
through a pullup resistor; the minimum value ofthe 
resistor is determined by the current-sinking 
capability of the driver. 

SN54ABT861, SN74ABT861 
10-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
FEBRUARY 1991 - REVISED OCTOBER 1992 

SN54ABT861 ••• JT PACKAGE 
SN74ABT861 ••• DB, ow, OR NT PACKAGE 

(TOP VIEW) 

OEBA Vcc 
A1 B1 

B2 
B3 

A4 B4 
A5 B5 
A6 B6 
A7 B7 

B8 
A9 B9 

B10 
GND OEAB 

SN54ABT861 ••• FK PACKAGE 
(TOP VIEW) 

4321282726 
5 25 

6 24 
7 

8 
9 

10 

23 

22 

21 

20 
11 19 

121314 15161718 

Ol 0 CI () ICl 0 Ol <C .... ZZ<C .... Cl 
<C(!) wCl 

o 
NC - No internal connection 

The SN74ABT861 is available in TI's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT861 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74ABT861 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 

OEAB OEBA 
OPERATION 

L H A data to B bus 

H L B data to A bus 

H H Isolation 

L L 
Latch A and B 

(A=B) 

'EPIC·ITB is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Infonnation concerns products In the Ionnatlve or 
design phase of development, Characlerlsllc data and other 
speclftcatlons are deslan goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE sox 655303 • OALlAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT861, SN74ABT861 
10-BIT BUS TRANSCEIVERS 
WITH a-STATE OUTPUTS 
03788, FEBRUARY 1991 - REVISED OCTOBER 1992 

logic symbolt 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

Al0 

1 
" 13 
" 

2 

~ 
3 

4 

5 
6 

7 

8 

9 

10 

11 

ENl 

EN2 ., I'" 
"71 1 

~ 1 2"7 

23 

22 

21 

20 

19 
18 

17 

16 

15 

14· 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

Pin numbers shown are for the DB, OW, JT, and NT packages. 

logic diagram (positive logic) 

81 

82 Al 2 23 81 
83 

84 

85 

86 

87 

88 

89 
To Nine Other Channels 

810 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee ................... , ...................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ....•........ -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT861 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 96 mA 

SN74ABT861 .................................... 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Ma~imum power dissiPiition at TA = 55°C (in still air): DB package ..............•............... 0.7 W 

DW package ........... '.' ................... 1 W 
NT package .............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

.:1: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated conditions for ex1ended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT861, SN74ABT861 
10-BIT BUS TRANSCEIVERS 

WITH a-STATE OUTPUTS 
03788, FEBRUARY 1991 - REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

SN54ABT861 SN74ABT861 
UNIT 

MIN MAX MIN MAX 

VCC Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI I nput voltage 0 VCC 0 VCC V 

10H High-level output current -24 -32 mA 

10L Low-level output current 48 64 mA 

!J.tll!.v Input transition rise or fall rate I Outputs enabled 5 5 ns/V 

TA Operating free-air temperature -55 125 -40 85 °C 

NOTE 2: Unused or floating pins (Input or I/O) must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT861 SN74ABT861 
PARAMETER TEST CONDITIONS 

TYPt MIN MAX MIN MAX MIN 

VIK VCC =4.5 V, II =-18mA -1.2 -1.2 

Vcc =4.5 V, IOH=-3mA 2.5 2.5 2.5 

VCC =5V, 10H =-3 mA 3 3 3 
VOH 

Vcc =4.5 V, 10H =-24mA 2 2 

VCC =4.5V, 10H =-32 mA 2:1: 2 

Vcc =4.5 V, IOL=48mA 0.55 0.55 
VOL 

0.55:1: VCC=4.5V, 10L = 64 mA 

VCC = 5.5 V, Control inputs ±1 ±1 
II 

VI = VCC or GND A or B ports ±100 ±100 

10ZH§ VCC=5.5V, VO=2.7V 50 50 

10ZL§ VCC= 5.5 V, Vo = 0.5 V -50 -50 

loff VCC=O, VI or Vo ,,4.5 V ±100 

ICEX VCC=5.5V, VO=5.5V Outputs high 50 50 

1011 VCC=5.5V, Vo = 2.5V -50 -100 -180 -50 -180 -50 

VCC=5.5V, Outputs high 1 250 250 

ICC 10=0, AorB ports Outputs low 24 30 30 
VI = VCC or GND Outputs disabled 0.5 250 250 

VCC = 5.5 V, Outputs enabled 1.5 1.5 

!J.ICC# 
One input at 3.4 V, Data inputs 

Other inputs at 
Outputs disabled 0.05 0.05 

VCCorGND Control inputs 1.5 1.5 

Ci VI = 2.5 V or 0.5 V Control inputs 4 

Cio Vo = 2.5 V or 0.5 V A or B ports 7 

t All typical values are at V CC = 5 V. 
:I: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 
11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC orGND. 
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MAX 

-1.2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-180 

250 

30 

250 

1.5 

0.05 

1.5 

UNIT 

V 

V 

V 

IlA 

IlA 

IlA 

IlA 

IlA 

mA 

IlA 

mA 

IlA 

mA 

pF 

pF 
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SN54ABT861, SN74ABT861 
10-BIT BUS TRANSCEIVERS 
WITH a-STATE OUTPUTS 
D3788, FEBRUARY 1991 - REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM PARAMETER 
(INPUT) 

IpLH 
Aor B 

IpHL 

IPZH 

IpZL 
OEABor OEBA 

IpHZ 
OEABorOEBA 

IpLZ 

2-222 

TO 
VCC=5V. 

(OUTPUT) 
TA = 25°C 

MIN TYP 

1.1 3,4 
B or A 

1 3.2 

1.2 3.5 
BorA 

2.4 4.6 

3.1 5.3 
BorA 

3.7 5.3 

~TEXAS 
INSTRUMENTS 

MAX 

4.9 

4.4 

5 

6 

6.5 

6.6 
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SN54ABT861 SN74ABT861 
UNIT 

MIN MAX MIN MAX 

1.1 1.1 5.2 
ns 

1 1 4.9 

1.2 1.2 5.9 
ns 

2.4 2.4 6.9 

3.1 3.1 7.5 
ns 

3.7 3.7 7.1 



SN54ABT861, SN74ABT861 
10-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
D3788, FEBRUARY 1991-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

S1 sooo 
From Output --.>---.--.A./\('y-----" 

Under Test 

CL=SOpF I 
(see Note A) 

soon 

LOAD CIRCUIT FOR OUTPUTS 

o 7V 

o Open 
TEST S1 

tPLWtPHL Open 

tpLZltpZL 7V 

tpHZItPZH Open 

Timing Input ------A1.S V 
_____ .J. 1'-______ 0 V 

3V 

14-- tw ---+I 
1 1 r-----

Input 3 }(\",1_.S_V __ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~_1._S_V __ ~~~1._S_V __ __ 

3V 

OV 

Output 

tpLH --j.--.! H- tpHL 

1 1 I ~-- VOH 
1 !1.SV I 1.SV 

----+1 --J I VOL 

tPHL ---l.---.i ~ tpLH 

\L .. y:::-1 VOH 
,\1.SV T 1.SV 

. -- VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

:"t·~ .: 
1 su th 1 

--........ }(1.SV ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

=41_.S_V __ J 

tpZL -+i 
1 

3V 

OV 

3.SV 

1 

I 
1 

'----+-+-~!",,+~.~ VOL 

1 tpHZ ~ ~ 
tpZH ~ J4- I 1----+---- VOH 

VOH-0.3V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR S; 10 MHz, Zo = 50 n, tr S; 2.5 ns, tf S; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Red~ces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
Mll-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R =0) 

• Latch-Up Performance Exceeds 500 rnA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 V atVcc = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAIOd 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

The' ABT862 is a 10-bit transceiver designed for 
asynchronous communication between data 
buses. The control function implementation allows 
for maximum flexibility in timing. 

These devices allow data transmission from the A 
bus to the B bus or from the B bus to the A bus 
depending upon the logic levels at the 
output-enable (OEAB and OEBA) inputs. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to VCC 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 

SN54ABT862, SN74ABT862 
10-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SN54ABT862 ••• JT PACKAGE 
SN74ABT862 ••• DB, OW, OR NT PACKAGE 

(TOP VIEW) 

A3 
A4 
A5 
NC 
A6 
A7 
A8 

OE8A 
A1 

A6 
A7 

A9 

GND 

VCC 
81 
82 
83 
B4 
85 
86 
87 
88 
89 
810 

SN54ABT862 ••• FK PACKAGE 
(TOP VIEW) 

al Q 1« ..... wO ..... (\1 
~«OZ~alal 

4 3 2 1 282726 
5 25 
6 24 
7 23 
8 22 
9 21 
10 20 
11 19 

121314 1516 1718 

Cl) 0 Q Ulal 0 Cl) «~Zz«~al «(!j wal 
0 

NC - No internal connection 

83 
84 
85 
NC 
86 
87 
88 

The SN74ABT862 is available in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT862 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT862 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 
OPERATION 

OEAB OEBA 

L H A data to 8 bus 

H L B data to A bus 

H H Isolation 

L L 
Latch A and B 

(A=B) 

EPIC·IIB is a trademarK of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concern. ptOd .... 1n the formative or 
deBlQn phue 01 development. ChllBctertallc _ end other 
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SN54ABT862, SN74ABT862 
1 O~BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
OCTOBER 1992 

logic symbolt 

1 r-.. EN1 
13 r-.., EN2 

2 
, 

A1 'i71 1 
r 

~ 1 2'i7 

A2 

A3 

A4 

A5 

A6 

A7 
A8 

A9 

A10 

3 

4 

5 
6 

7 

8 
9 

10 

11 

logic diagram (positive logic) 

OEBA~---------a 

23 

LJ 
22 

B1 

21 
B2 A1 2 t-_.=23:.. B1. 
B3 

20 
B4 

19 
18 

B5 
B6 

17 
B7 

16 
B8 

15 
B9 

To Nine Other Channels 

14 
B10 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

Pin numbers shown are for the DB, OW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V, (except 1/0 ports) (see Note 1) .......................... : ....... -0.5 V to 7 V 
Voltage range applied to any output in the high state or power~off state, Vo ............. -0.5 V to 5.5 V 
Current into any outputin the low state, 10: SN54ABT862 ..................................... 96 mA 

SN74ABT862 .................................... 128 mA 
Input clamp current, 1,K (V, < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.7 W 

DW package ................................ 1 W 
NT package .............................. 1.3 W 

Storage temperature range ........................................................ -65°C to 150°C 

=I: Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded H the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 

VCC Supply voltage 

V,H High-level input voltage 

V,L Low-level input voltage 

V, Input voltage 

10H High-level output current 

10L Low-level output current 

/l.t!/l.v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (Input or 1/0) must be held high or low. 

SN54ABT862, SN74ABT862 
10-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
OCTOBER 1992 

SN54ABT862 SN74ABT862 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 VCC 0 VCC V 

-24 -32 mA 

48 64 mA 

5 5 nsN 
-55 125 -40 85 °C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54ABT862 SN74ABT862 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX MIN 

V,K VCC =4.5 V, 1,=-18mA -1.2 -1.2 

VCC =4.5 V, 'OH=-3mA 2.5 2.5 2.5 

VCC=5V, 'OH=-3mA 3 3 3 
VOH 

VCC=4.5V, 10H =-24 mA 2 2 

VCC=4.5V, 10H =-32 mA 2:1: 2 

VCC=4.5V, 'OL=48mA 0.55 0.55 
VOL 

VCC =4.5 V, 'OL= 64 mA 0.55:1: 

VCC= 5.5 V, Control inputs ±1 ±1 

" V, = VCC or GND A or B ports ±100 ±100 

'OZH§ VCC = 5.5 V, VO=2.7V 50 50 

'OZL§ VCC = 5.5 V, VO=0.5V -50 -50 

loff VCC=O, V, or Vo ,,; 4.5 V ±100 

'CEX VCC = 5.5 V, VO=5.5V Outputs high 50 50 

1011 VCC = 5.5 V, VO=2.5V -50 -100 -180 -50 -180 -50 

VCC =5.5 V, Outputs. high 1 250 250 

ICC '0=0, A orB ports Outputs low 24 30 30 
V, = VCC or GND Outputs disabled 0.5 250 250 

VCC = 5.5 V, Outputs enabled 1.5 1.5 

/l.ICC# 
One input at 3.4 V, Data inputs 

Outputs disabled 
Other inputs at 

0.05 0.05 

VCCorGND Control inputs 1.5 1.5 

Ci V, = 2.5 V or 0.5 V Control inputs 4 

Cio Vo = 2.5 V or 0.5 V A or B ports 7 

t All typical values are at VCC = 5 V. 
:I: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 
11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc·or GND. 
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MAX 

-1.2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-180 

250 

30 

250 

1.5 

0.05 

1.5 

UNIT 

V 

V 

V 

J.LA 

J.LA 
J.LA 

J.LA 
J.LA 
mA 

J.LA 
mA 

J.LA 

mA 

pF 

pF 
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• State-of-the-Art EPIC-lIB TM BiCMOS Design 
Significantly Reduces Power Dissipation 

. • ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R=O) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• 'TYpical VOLP (Output Ground Bounce) 
. < 1 Vat Vee = 5 V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAIOd 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

The 'ABT863 is a 9-bit transceiver designed for 
asynchronous communication between data 
buses. The control function implementation allows 
for maximum flexibility in timing. 

These devices allow data transmission from the A 
bus to the B bus or from the B bus to the A bus 
depending upon the I~ levels at the 
output-enable (OEAB and OEBA) inputs. 

The outputs are in the high-impedance state 
during power-up and power-down conditions. The 
outputs remain in the high-impedance state while 
the device is powered-down. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to VCC 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 

SN54ABT863, SN74ABT863 
9-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
FEBRUARY 1991 - REVISED JULY 1993 

SN54ABT863 ••• JT PACKAGE 
SN74ABT863 ••• DB, OW, OR NT PACKAGE 

(TOP VIEW) 

OEBA1 24 VCC 
A1 23 B1 
A2 22 B2 
A3 21 B3 
A4 20 B4 

19 B5 
A6 18 B6 
A7 17 B7 
A8 9 16 B8 
A9 15 B9 

OEBA2 14 OEAB2 
GND 13 OEAB1 

SN54ABT863 ••• FK PACKAGE 
(TOP VIEW) 

III t.> 1< ,....wo ,....(\1 

~«OZ~1D1ll 

4 3 2 1 282726 
A3 5 25 B3 
A4 6 24 B4 
AS 7 23 B5 
NC 8 22 NC 
A6 9 21 B6 
A7 \0 20 B7 
A8 11 19 B8 

121314 1516 1718 

NC - No internal connection 

The SN74ABT863 is available in Tl's shrink small-outline package (DB), which provides the same 1/0 pin count 
• and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT863 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT863 is characterized for operation from -40°C to 85°C. ' 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 
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SN54ABT863, SN74ABT863 
9-BIT BUS TRANSCEIVERS' 
WITH 3-STATE OUTPUTS' 
03789, FEBRUARY 1991 - REVISED JULY 1993 

OEAB1 

logic symbolt 

OEBA1 

OEBA2 

OEAB1 

OEAB2 

A1 

1 

11 

13 

14 

2 

3 

4 

5 

6 

7 

" 
"-

,,,-

"-

~ 

., 
'171 

L 

L 

L 

H 

X 

H 

H 

X 

X 

& 

EN1 

& 
EN2 

r 
1 

1 2'17 

FUNCTION TABLE 

INPUTS 
OPERATION 

OEAB2 OEBA1 OEBA2 

L L L LatchAandB 

L H X 
AtoB 

L .X H 

X L L 
BtoA 

H L L 

X H X 

X X H 
Isolation 

H X H 

H H X 

logic diagram (positive logic) 

OEBA1 -=------0-""'\ 

OEBA2 ........ ----0 ___ J 

OEAB1 

OEAB2 -~--.1 

23 

W 
S1 2 

A1 .... _=23~ B1 

22 
B2 

21 
B3 

20 
B4 

19 
B5 

18 
B6 

A2 

A3 

A4 

AS 

A6 

A7 

AS 

A9 

8 17 
B7 

To Eight Other Channels 

9 

10 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

Pin numbers shown are for the DB, OW, JT, 8m! NT packages. 

16 
B8 . 

15 
B9 
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SN54ABT863, SN74ABT863 
9·BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
03789, FEBRUARY 1991 - REVISED JULY 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Currentinto any output in the low state, 10: SN54ABT863 .................................... 96 mA 

SN74ABT863 .................................... 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DB package .............................. 0.7 W 

OW package ................................ 1 W 
NT package .............................. 1.3 W 

Storage temperature range... ........... ............... ... . ... ........ ....... . ... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

10H High-level output current 

10L LOW-level output current 

at/av Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or !Ioetlng pins (input or I/O) must be held high or low. 

PRODUCT PREVIEW 1_ conce ... prod_In tho formative Dr 

=
~ 01 ~ __ daIa and _ 

_ onaaredoolgngDlis. TaxuI __ BIorlghllo 
... dloconllllllO_prod .... '.lIhout..-. -!11 TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT863 SN74ABT863 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 $' 2 

j;JJ:8 0.8 

o <t""Vee 0 Vee 

<J -24 -32 

~ 48 64 
g:, 5 5 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

rnA 

rnA 

nslV 

·e 

2-231 



SN54ABT863, SN74ABT863 
9-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
D3789,FEBRUARY 1991 ...: REVISED JULY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT863 
PARAMETER . TEST CONomONS 

TYpt MIN MAX MIN MAX 

VIK VCC=4.5V, 11=-18rnA -1.2 -1.2 

VCC =4.5 V, IOH=-3.mA 2.5 2.5 

VCC=5V, IOH=-3mA 3 3 
VOH 

VCC=4.5V, 10H =-24 rnA 2 2 

VCC = 4.5 V, 10H=-32rnA 2:1: 

VCC=4.5V, 10L=48 rnA 0.55 0.55 
VOL 

0.55:1: Vcc = 4.5 V, 10L=64 rnA 

VCC=5.5V, Control inputs ±1 J# 
II 

VI = VCC or GNO AorBports ±100 ~ 
10ZH§ VCC=5.5V, VO=2.7V 50 ~lC 50 

10ZL§ VCC = 5.5 V, VO=0.5V -50 cA. -50 

loff VCC=O, VI or VO:S; 4.5 V ±100 Cf 

ICEX VCC=5.5V, VO=5.5V Oulputs high 50 ~ 50 

10'11 VCC=5.5V, . VO=2.5V -50 -100 -180 .... -50 -180 

Vcc = 5.5 V, Oulputs high 1 250 250 

ICC 10=0, AorB ports Oulputs low 24 30 38 
VI = VCC or GND Oulputs disabled 0.5 250' 250 

Vcc = 5.5 V, Oulputs enabled 1.5 1.5 

AICC# 
One input at 3.4 V, Data inputs 

0u1puts disabled 0.05 0.05 
Other inputs at 
VCCorGND Control inputs 1.5 1.5 

Ci VI =2.5 VorO.5 V , Control inputs 4 

Cio VO=2.5 VorO.5V AorB ports 7 

t All typical values are at VCC = 5 V. 
:I: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 
'II Not more than one oulput should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT863 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 
±100 

50 

-50 -180 

250 

38 

250 

1.5 

0.05 

1.5 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 

UNIT 

V 

V 

V 

pA 

pA 

pA 

pA 

pA 

rnA 

pA 

rnA 

pA 

rnA 

pF 

pF 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
AorB 

tpHL 

tpZH 
OEABorOEBA 

tpZL 

tpHZ 
OEABorOEBA 

tpLZ 

PRODUCT PREVIEW I_n concerns producI8ln!he _ or _ phase aI deveIopmont. c_ doll ond _ 
opoc1ncoilono .. _gngoolo. _~_lhedghllD 
Ch8ngeordlscanllnue_"'-_nouce. 

2-232 

TO 
VCC=5V, 

(OUTPUT) 
TA=25°C 

MIN TYP 

1 2.6 
BorA 

1 2.3 

1 3.2 
BorA 

1 3.3 

2.5 4.8 
BorA 

1.5 4.4 

~TEXAS 
INSTRUMENTS 

MAX 

4.1 

3.3 

4.3 

4.4 

6 

5.9 
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SN54ABT863 SN74ABT863 
UNIT 

MIN ~ MIN MAX 

1 if/! 1 5.7 

1 J!I3.9 ns 
1 3.9 

1" .... 5.4 1 5.5 

;t' 
ns 

5.5 1 5.4 

.tj$ 6.8 2.5 6.7 

-<i"1.5 
ns 

7.8 1.5 6.9 



SN54ABT863, SN74ABT863 
9-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
03789, FEBRUARY 1991 - REVISED JULY 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

soon 
From Output ----4I...--.---'\IV\r------./ 

S1 o Open 

Under Test 

CL=SOpF 

(see Note A) I soon r~ 
-::-

LOAD CIRCUIT FOR OUTPUTS 

14-- tw ---./ 
I I 

Input 3 }(\.1._S_V __ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.SV x1.5V 
I 

I I 
tpLH~ 

3V 

ov 

Output 

MtPHL 

I 
!1.SV 

I ~VOH 
I 
I 

I 1.SV 

I VOL 
I 

tPHL~ l~tPLH 

\1.SV 
FVOH 

1.S V 

VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Timing Input 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

Output 
Waveform 2' 
S1 atOpen 

(see Note C) 

TEST S1 

tPLWtPHL Open 

tpLZltpZL 7V 

tPHZltpZH Open 

I tsu th 
I I 

--~}(1.SV ~ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

~1.SV ):(1.SV 

I 
tpZL ~ 14--- I 

3V 

OV 

3V 

OV 

3V 

OV 

~ I : tpLZ -.I 
I ~.SV : 

-Kc 3.SV 
I YOL + 0.3 V 
I I --- VOL 

I 
tpZH ~ 

I tpHZ ~ 
~ 

~ 
I I ---- VOH 

VOH-0.3 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR $ 10 MHz, Zo = 50 n, tr $ 2.5 ns, tf $ 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

.• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R=O) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Two 8-Bit Back-to-Back Registers Store 
Data Flowing in Both Directions 

• Noninverting Outputs 

• Typical VOLP (Output Ground Bounce) 
< 1 Vat Vee = 5 V, TA = 25°C 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

The' ABT2952 consists of two 8-bit back-to-back 
registers that store data flowing in both directions 
between two bidirectional buses. Data on the A or 
B bus is stored in the registers on the low-to-high 
transition of the clock (CLKAB or CLKBA) input 
provided that the clock-enable (CLKENAB or 
CLKENBA) input is low. Taking the output-enable 
(OEAB or OEBA) input low accesses the data on 
either port. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to VCC 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 

SN54ABT2952,SN74ABT2952 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
NOVEMBER 1990 - REVISED OCTOBER 1992 

SN54ABT2952 .•• JT PACKAGE 
SN74ABT2952 ... DB, ow, OR NT PACKAGE 

(TOP VIEW) 

Vcc 
A8 
A7 
A6 
A5 
A4 

82 A3 
81 A2 

A1 
CLKA8 OE8A 

CLKENA8 11 CLK8A 
GND CLKEN8A 

SN54ABT2952 ... FK PACKAGE 
(TOP VIEW) 

4 321 282726 
85 5 25 A6 
84 6 24 A5 
83 7 23 A4 
NC 8 22 NC 
82 9 21 A3 
81 10 20 A2 

11 19 A1 
121314 1516 1718 

NC - No internal connection 

The SN74ABT2952 is available in TI's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT2952 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT2952 is characterized for operation from -40°C to 85°C. 

EPIC-UB is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 

:r.c~~=~:~=:~= =r:=:.serves the right 10 ~TEXAS 
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SN54ABT2952, SN74ABT2952 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03664, NOVEMBER 1990 - REVISED OCTOBER 1992 

FUNCTION TABLEt 
INPUTS OUTPUT 

logic symbol§ 

CLKENAB CLKAB OEAB A B 

H X L X BO* 

X H orL L X BO* 

L l' L L L 

L l' L H H 

X X H X Z 

t A-to-B data flow IS shown; B-to-A data flow IS similar 
but uses CLKENBA, CLKBA, and OEBA. 

* Level of B before the indicated steady-state input 
conditions were established. 

OEBA 
CLKENBA 

15 I'- EN3 
13 I'- G1 
14 

CLKBA 1 C5 

OEAB 
CLKENAB 

9 I'- EN4 
11 

I'- G2 
10 

CLKAB 2C6 

A1 
16 

., I'" 8 

~ 
'173 1 50 --=-r 60 1 4'17 

17 7 
A2 

18 6 
A3 

19 5 
A4 

20 4 
A5 

21 3 
A6 

22 2 
A7 

23 1 
A8 

§This symbol is in accordance with ANSIIIEEE Std 91-1984 and IEC Publication 611-12. 
Pin numbers shown are for the DB, OW, JT, and NT packages. 
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logic diagram (positive logic) 

11 
CLKENAB 

SN54ABT2952,SN74ABT2952 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
03664, NOVEMBER 1990 - REVISED OCTOBER 1992 

10 
CLKAB----------------------J 

CLKENBA ---..:1.::..3 _____ ---(""] 

14 
CLKBA----------------------J 

C1 

16 
A1 -+--< 1 D 1-+---+-________ +-----+ __ -.--=8'-

Pin numbers shown are for the DB, DW, JT, and NT packages. 

C1 

L-----+---------4-~--t1D 

~--------~v----------~ 

To Seven Other Channels 

B1 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except 1/0 ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT2952 ................................... 96 mA 

SN74ABT2952 . . . .. .. . .. .. . .. .. . .. . . . . . .. .. .. .. .. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ................. ; ................................ :.... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.7 W 

OW package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 W 
NT package ............................. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any otller conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT2952, SN74ABT2952 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3~STATE OUTPUTS 
D3664, NOVEMBER 1990 - REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

10H High-level output current 

10L Low-level output current 

D.tltN Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or 1/0) must be held high or low. 

, 

SN54ABT2952 SN74ABT2952 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 Vee 0 Vee V 

-24 -32 rnA 

48 64 rnA 

10 10 ns/V 

-55 125 -40 85 °e 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT2952 SN74ABT2952 
PARAMETER TEST CONDITIONS 

TYPt MIN 

VIK Vee=4.5V, II =-18mA 

Vee = 4.5 V, 10H =-3mA 2.5 

Vee=5V, 10H =-3mA 3 
VOH 

Vee=4.5 V, 10H =-24mA 2 

Vee=4.5V, 10H =-32 rnA 2:1: 

Vee =4.5V, 10L" 48mA 
VOL 

Vee =4.5 V, 10L = 64 rnA 

Vee =5.5V, Control inputs 
II 

VI = Vee or GND A or B ports 

10ZH§ Vee =5.5 V, Vo = 2.7 V 

10ZL§ Vee = 5.5 V, Vo = 0.5 V 

loff Vee=O, VI or Vo ,,4.5 V 

leEX 
Vee=5.5V, 

Outputs high 
Vo = 5.5 V 

1011 Vee=5.5 V, Vo = 2.5 V -50 -100 

Vee = 5.5 V, Outputs high 1 

ICC 10=0, 
Aor B 

Outputs low 24 
VI = Vee or GND 

ports 
Outputs disabled 0.5 

D.lee# 
Vee=5.5V, One input at 3.4 V, 
Other inputs at Vee or GND 

ei VI = 2.5 V or 0.5 V Control inputs .3.5 

eio Vo = 2.5 V or 0.5 V AorB ports 7.5 

t All typical values are at Vee = 5 V. 
:I: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 

MAX MIN MAX MIN 

-1.2 -1.2 

2.5 2.5 

3 3 

2 

2 

0.55 0.55 

0.55:1: 

±1 ±1 

±100 ±100 

50 50 

-50 -50 

±100 

50 50 

-180 -50 -180 -50 

250 250 

35 35 

250 250 

1.5 1.5 

11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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MAX. 

-1.2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-180 

250 

35 

250 

1.5 

UNIT 

V 

V 

V 

~A 

~ 

~ 

~ 

~ 

rnA 

~ 

rnA 

~A 

rnA 

pF 

pF 



SN54ABT2952, SN74ABT2952 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
03664. NOVEMBER 1990 - REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

Vee = 5 V, 
SN54ABT2952 SN74ABT2952 

TA = 25°C UNIT 
MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 150 0 150 0 150 MHz 

ClK high 3 3 3 
tw Pulse duration ns 

ClKlow 3.5 3.5 3.5 

High 4 4 4 
AorB 

low 3 3 3 
tsu Setup time before ClKi ns 

ClKEN 
High 3.5 3.5 3.5 

low 2.5 2.5 2.5 

Hold time after ClKi 
AorB 0 0 0 

th ns 
ClKEN 0 0 0 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER (INPUT) 

fmax 

tplH 
ClKAB or ClKBA 

tpHl 

tpZH 
OEBAorOEAB 

tpZl 

tpHZ 
OEBAor OEAB 

tpLZ 

TO 
Vee=·5V, 

(OUTPUT) 
TA = 25°e 

MIN TYP 

150 

BorA 

AorB 

AorB 

~TEXAS 
INSTRUMENTS 
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SN54ABT2952 SN74ABT2952 
UNIT 

MIN MAX MIN MAX 

150 150 MHz 

ns 

ns 

ns 
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SN54ABT2952, SN74ABT2952 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03664. NOVEMBER 1990 - REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

Sl 500n 
From Output --.-----l.--'\N\r------' 

Under Test 

o Open 

CL=50pF 

(see Note A) I 500n 

LOAD CIRCUIT FOR OUTPUTS 

I0Il-- tw ----.I 
I I 

Input 3 }(:1~.5~V~~~~ :: 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.5V Xl .SV 

3V 

ov I 
I I 

MtPHL . tpLH~ 

I 
/l.SV 

t ~VOH 
I 
I 

I 1.S V 

I VOL 
I 

~tPLH tPHL~ 

\l.SV 
P.VOH 

1.S V 

-- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Timing Input 

Data Input 

Output 
Control 

Output 
Waveform 1 

Sl at 7 V 
(see Note C) 

Output 
Waveform 2 
Sl atOpen 

(see Note C)' 

TEST Sl 

tpLHltpHL Open 

tpLz/tpZL 7V 

tpHZltpZH Open 

3V -------Xl .5V -----....1. 1'------__ OV 

I.. .~ .1 
Itsul th I 
I I 

--=x--"" I _1._5_V ____ € :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

=Xl .SV ):(l.SV 

I 
tpZL ~ I0Il- I 

I :tPLZ~ 
I 1.S V I 

3V 

OV 

3.5V 

VOL + 0.3 V 
I ---- VOL 

~ I I tpHZ ~ 
tpZH ~ i<II- I I ---- VOH 

VOH-0.3V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR,,; 10 MHz. Zo = 50 n, tr"; 2.5 ns, tf"; 2.5 ns. 

2-240 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• State-of-the-Art EPIC-IIB T .. BICMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R=O) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Two 8-Bit Back-to-Back Registers Store 
Data Flowing in Both Directions 

• Nonlnvertlng Outputs 

• Typical VOLP (Output Ground Bounce) 
< 1 V at Vee =5 V, TA = 25°C 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

The' ABT2952A consists of two 8-bit back-to-back 
registers that store data flowing in both directions 
between two bidirectional buses. Data on the A or 
B bus is stored in the registers on the low-to-high 
transition of the clock (CLKAB or CLKBA) input 
provided that the clock-enable (CLKENAB or 
CLKENBA) input is low. Taking the output-enable 
(OEAB or OEBA) input low accesses the data on 
either port. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to VCC 
through a pullup resistor; the minimum value ofthe 
resistor is determined by the current-sinking 
capability of the driver. 

SN54ABT2952A, SN74ABT2952A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 

SN54ABT2952A •.. JT PACKAGE 
SN74ABT2952A ... DB, ow, OR NT PACKAGE 

(TOP VIEW) 

B8 
B7 
B6 
B5 
B4 

OEAB 9 
CLKAB 

CLKENAB 11 

GND 

Vcc 
A8 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
OEBA 
CLKBA 
CLKENBA 

SN54ABT2952A ••• FK PACKAGE 
(TOP VIEW) 

Q 

18::O!8~~~!;;: 

4 321 282726 
5 25 A6 
6 24 A5 
7 23 A4 
8 22 NC 
9 21 A3 

B1 10 20 A2 
11 19 A1 
121314 1516 1718 

NC - No internal connection 

The SN74ABT2952A is available in TI's shrink small-outline package (DB), which provides the same 1/0 pin 
count and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT2952A is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT2952A is characterized fo! operation from -40°C to 85°C. 

EPIC-ITB is a trademark of Texas Instruments Incorporated. 
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Copyright © 1992. Texas Instruments Incorporated 

2-241 



SN54ABT2952A, SN74ABT2952A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH a-STATE OUTPUTS 
04511, AUGUST 1992 - REVISED OCTOBER 1992 

FUNCTION TABLEt 

INPUTS OUTPUT 

logic symbol§ 

CLKENAB CLKAB OEAB A e 
H x L X 60* 
x HorL L X 60* 
L t L L L 

L t L H H 

X X H X 'z 
,t A-to-B data f1ow'ls shown; B-to-A data flow IS similar 

but uses CLKENBA, CLKBA, and OEBA. * Level of B before the indicated steady-state input 
conditions were established, 

OEBA 
CLKENBA 

CLKBA 

OEAB 
CLKENAB 

CLKAB 

AI 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

15 r--
13 

" 14 

9 r-.. 
11 r--
10' 

16 

~ 
17 

18 

19 

20 

21 

22 

23 

EN3 

Gl 

1 C5 

EN4 

G2 

2C6 ., r 8 
'V3 1 50 

~ 60 1 4'V 
7 

6 

5 

4 

3 

2 

1 

§This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publicalion 617-12. 
Pin numbers shown are for the DB, OW, JT, and NT packages. 

, ' 
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Bl 

B2 

B3 

B4 

B5 

B6 

B7 

,B8 



logic diagram (positive logic) 

11 
CLKENAB------U 

10 
CL~B--------~ 

CLKENBA --..:.:13=---___ ---a 

14 
CLKBA ------------' 

16 

SN54ABT2952A,SN74ABT2952A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
04511, AUGUST 1992 - REVISED OCTOBER 1992 

C1 

A1-'-< B1 

Pin numbers shown are for the DB, OW, JT, and NT packages. 

C1 

~-~----r_r11D 

~------~v~------~ 

To Seven Other Channels 

-!!1 TEXAS 
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SN54ABT2952A, SN74ABT2952A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
04511, AUGUST 1992 - REVISED OCTOBER 1992 

absolute·maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (excepti/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT2952A .................................. 96 mA 

SN74ABT2952A-.................................. 128 mA 
Input clamp current, III~ (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ..................................... ,................. -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.7 W 

DW package . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .. 1 W 
NT package ............................. 1.3W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions' is not 
implied. Exposure to absolute-maxim urn-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

vee Supply voltage 

VIH High·level input voltage 

VIL LOW-level input VOltage 

VI Input voltage 

10H High-level output current 

IOL Low-level output current 

tJ.tlAv Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (Input or 1/0) must be held high or low. 

PIlODUCT PREVIEW Informalion concerns products In !he 10...-or :an ph... 01 development. C_lsIIc data and Oilier 
ications are design goals. Texas Instruments ~rves the right to 

ge or discontinue these producta without notice. 
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SN54ABT2952A SN74ABT2952A 
UNIT 

MIN MAX MIN MAX 

4.5 5:R 4.5 5.5 V 

2 !li 2 V 

§/j.8 0.8 V 

o ~"ee 0 Vee V 

$.> -24 -32 rnA 

~ 48 64 rnA 

CI~ 10 10 nslV 

-55 125 -40 85 °e 



SN54ABT2952A, SN74ABT2952A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
04511, AUGUST 1992 - REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25'C SN54ABT2952A 
PARAMETER TEST CONDITIONS 

MIN TYpt MAX MIN MAX 

VIK VCC = 4.5 V, 11=-18mA -1.2 -1.2 

VCC =4.5V, IOH=-3mA 2.5 2.5 

VCC =5 V, IOH=-3mA 3 3 
VOH 

VCC=4.5V, 10H =-24mA 2 2 

VCC = 4.5 V, 10H =-32 rnA 2:1: 

VCC = 4.5 V, IOl=48 rnA 0.55 0.55 
VOL 

0.55:1: VCC=4.5V, IOl=64mA 

VCC = 5.5 V, Control inputs ±1 Jif 
II 

VI = VCC or GND A or B ports ±100 ~O 
10ZH§ VCC = 5.5 V, VO=2.7V 50 ~v.;,' 50 

10Zl§ VCC =5.5V, VO=0.5V -50 .i)~ -50 

loft VCC=O, VI orVO';; 4.5 V ±100 ,.f::;v 
ICEX VCC =5.5V, VO=5.5V Outputs high 50 1>~~' 50 

1011 VCC = 5.5 V, VO=2.5V -50 -100 -180 -50 -180 

VCC = 5.5 V, Outputs high 1 250 250 

ICC 
10=0, A or B ports Outputs low 24 35 35 
VI = VCC or 
GND Outputs disabled 0.5 250 250 

~ICC# VCC=5.5V, One input at 3.4 V, 
1.5 1.5 

Other inputs at VCC or GND 

Cj VI = 2.5 V or 0.5 V Control inputs 3.5 

Cio Vo = 2.5 V or 0.5 V A or B ports 7.5 

t All typical values are at V CC = 5 V. 
:I: On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 
11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT2952A 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-50 -180 

250 

35 

250 

1.5 

# This is the increase in supply current for each inpulthat is althe specified TIL voltage level rather than VCC or GND. 

UNIT 

V 

V 

V 

ItA 

I1A 

I1A 

ItA 
I1A 

rnA 

ItA 
rnA 

ItA 

rnA 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

fclock Clock frequency 

tw Pulse duration 

tsu Setup time before ClK! 
AorB 

ClKEN 

Hold time after ClK! 
AorB 

th 
ClKEN 

PRODUCT PREVIEW Information concoms products In the formative or 
design phase of developmsnl Characteristic data and other 
speclftcatlons are desian goals. Texas Instruments reserves the right to 
change or dlscontinua lheSe products without notice. 

VCC=5V, 
TA=25'C 

MIN MAX 

0 150 

ClK high or low 3.3 

High or low 2.5 

High or low 3 

1.5 

2 

~TEXAS 
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SN54ABT2952A SN74ABT2952A 
UNIT 

MIN MA~ MIN MAX 

0 ~ 0 150 MHz 

3.3 JIi 3.3 ns 

2.5~'" 2.5 

SJ 
ns 

3 

~ 1.5 

iI:{~"2 
ns 

2 
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SN54ABT2952A,SN74ABT2952A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
D4511.AUGUST1992-REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER (INPUT) 

fmax 

tpLH 
.. 

CLKAB or CLKBA 
tpHL 

tpZH 

tpZL 
OEBAor OEAB 

tpHZ 
OEBAorOEAB 

tpLZ 

PRODUCT PREVIEW information concerns products In tho fonnative or 
daslgn ph... of dnelopmant Charactsristlc data and other 
specHicationa are dealgq goals. T,xaslnstrumenls I'IHI'YII t.he right to 
change or discontinue theSe products without notice. 
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TO 
VCC=5V, 
TA=25°C 

(OUTPUT) 
MIN TYP MAX 

150 

2 3.3 
BorA 

2.5 4 

1.5 3.2 
AorB 

2 3.7 

1.5 3.5 
AorB 

1.5 3.4 

~TEXAS 
INSTRUMENTS 
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6.1 

4.7 

5.7 

5.1 

5.9 
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SN54ABT2952A SN74ABT2952A 
UNIT 

MIN MAX MIN MAX 

150 ~ 150 MHz 

2 ,:IfS 2 5.9 

2.5 .,,<R>.8 
ns 

2.5 6.3 

1.5i'~ 5.7 1.5 5.6 
~ .. ns 

6.7 2 6.6 

.JiS 6.5 1.5 6.4 

"'1.5 
ns 

6.7 1.5 6.2 



SN54ABT2952A,SN74ABT2952A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
04511, AUGUST 1992 - REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output --e---<.....--'l/v\r----./ 

Under Test 

CL=50pF I 
(see Note A) . 

5000 

LOAD CIRCUIT FOR OUTPUTS 

o 7V 

o Open 

rD 

-:-

TEST S1 

tPUtftPHL Open 
tpLZltpZL 7V 

tpHZltPZH Open 

Timinglnput -------x:1.5V . 
_____ ..J. 1'-______ OV 

3V 

14--tw~ 
I I 

Input 3 ~:1~.5~V~~~~ :: 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.5V )(1.5 V 

3V 

BV I 
tpLH --J.---.I KtPHL 

1 

!1.5V 
~VOH I i 1.5 V . 

I I VOL 
I ~tPLH tPHL~ 

\'1.5 V 
y.;;VOH 

1.5V 

-- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

I l.. 1 

IOII L ·r th ~ 
I ... u 1 

----.*1.5 V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.5V ):(1.5 V 

tpZL~ 14- I 
I ItPLZ~ 

3V 

OV 

3.5 V 

I 1.5V I 
~.b...+-E:~ VOL I 
~ I 1 tpHZ ~ 

tpZH -+i j4- I 

!1.5V 
~H-O.3V VOH 

=OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH·LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR " 10 MHz, Zo = 50 a. Ir " 2.5 ns, tf " 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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ABT Widebus™ 

Features' 

• Enhanced ac performance over ABT . 
octals 

• JEDEC standard 48-/56-pin SSOP 
package 

• New EIAJ standard Shrink Widebus™ 
TSSOP package 

• Flow-through package pinout organizes 
all inputs on one side and all outputs on 
the other side 

• Distribu~ed Vee and GND pinouts 

• Universal bus transceiver (UBPM) 
architectures 

• Hot-card insertion and power-up 3-state 
circuitry 

• TI has established an alternate source 

Benefits 

• Improved propagation delay versus 
number of outputs switching. Superior 
pin-to-pin output skew; 15-20% faster 
speed 

• 16, 18, or 20 bits of logic in the same 
space as that of a typical octal 

• 30% board space improvement over 
SSOP Widebus™ package; meets 1.1-mm 
height requirements for memory card and 
other thin applications 

• Facilitates easy board layout; pin 
compatible with popular AC/ACT 
Widebus™ functions 

• Minimized mutual coupling and 2:1 
I/O-to-GND rates result in < 0.8-V 
simultaneous switching noise typically 

• Advanced integration, as one UBPM can 
replace nearly all common bus-interface 
logic 

• Device protection for end-equipment
specific applications such as telecom 

• Standardization that comes from a 
common product approach 

The following table lists ABT Widebus™ devices currently being evaluated for market introduction. 
Customers interested in learning more about TI's plans for these devices should contact the 
Advanced System Logic Marketing hotline at (214) 997-5202. 

DEVICE PIN COUNT DESCRIPTION 

'ABT16544 56 16-Bit Registered Transceiver 

'ABT16620 48 16-Bit Transceiver 

'ABT16861 56 20-Bit Transceiver 

'ABT16953 56 16-Bit Registered Transceiver 



SN54ABT16240, SN74ABT16240 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS095A- DECEMBER 1991 - REVISED OCTOBER 1992 

• Members of the Texas Instruments 
Widebus n. Family 

• State-of-the-Art EPIC-liB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds SOO mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 Vat Vee = S V, TA = 2SoC 

• Distributed Vee and GND'Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Packaged In Plastic 300-mil Shrink 
Smail-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
2S-mil Center-to-Center Spacings 

description 

The 'ABTi6240 is a i6-bit buffer and line driver 
designed specifically . to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. The dE;lvice can be 
used as four 4-bit buffers, two 8-bit buffers, or one 
i6-bit buffer. This device provides inverting 
outputs and symmetrical OE (active-low 
output-enable) inputs. 

SN54ABT16240 ••• WD PACKAGE 
SN74ABT16240 ••• DL PACKAGE 

(TOP VIEW) 

10E 1 20E 
1Yl lAl 
1Y2 lA2 

GND 4 GND 
lY3 lA3 
lY4 lA4 
Vee Vee 
2Yl 2Al 
2Y2 9 2A2 

GND GND 
2A3 

2Y4 12 2A4 
3Yl 13 3Al 
3Y2 14 3A2 

GND 15 GND 
3Y3 3A3 
3Y4 3A4 
Vee Vee 
4Yl 4Al 
4Y2 4A2 

GND GND 
4Y3 4A3 
4Y4 4A4 
40E 30E 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pull up 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABTi6240 is available in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABTi6240 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16240 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each 4-blt buffer) 

INPUTS OUTPUT 

OE A y 

L H L 

L L H 

H X Z 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

~~=~~,:: 8:J.=:81~~::~:, ::-re:==..:: 
standard warranty. Produeli .. "",_ng does not n ...... ~1y include 
Ie8llng ot all para ..... ,.. ~TEXAS 

INSTRUMENTS 
POST OFF!CE BOX 655303 • DAUAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Inoorporaled 



SN54ABT16240, SN74ABT16240 
16-BIT BUFFERS/DRIVERS ' 
WITH 3-STATE OUTPUTS 
SCBS095A- 03956, DECEMBER 1991 - REVISED OCTOBER 1992 

logic symbolt 199ic diagram (positive logic) 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

3A1 

3A2 

3A3 

3A4 

4A1 

4A2 

4A3 

4A4 

1 

48 

25 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

I"-

I"-

I"-

I"-

EN1 

EN2 

EN3 

EN4 ., 
1 

1 

1 

1 

.-
2 

1\7 1Y1 
3 

1Y2 
5 

1Y3 
6 

1Y4 
8 

2\7 2Y1 
9 

2Y2 
11 

2Y3 
12 

2Y4 
3\7 

13 

14 
3Y1 

3Y2 
16 

3Y3 
.17 

3Y4 

4\7 
19 

4Y1 
20 

4Y2 
22 

4Y3 
23 

4Y4 

tThis symbol is in accordance w~h ANSVIEE(: SId 91-1984 
and lEe Publication 617-12. 
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10E 

1A1 

1A2 

1A3 

1A4 

20E 

2A1 

2A2 

2A3 

2A4 

30E 

3A1 

3A2 

3A3 

3A4 

40E 

4A1 

4A2 

4A3 

4A4 
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46 

44 
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41 

40 

38 

37 

38 

35 

33 

32 

24 

30 

29 

27 

26 

2 1Y1 

3 1Y2 

5 1Y3 

6 
1Y4 

8 2Y1 

9 2Y2 

11 
2Y3 

12 
2Y4 

13 3Y1 

14 3Y2 

16 
3Y3 

17 
3Y4 

19 4Y1 

20 4Y2 

22 
4Y3 

23 
4Y4 



SN54ABT16240, SN74ABT16240 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS095A - 03956, DECEMBER 1991 - REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee , ......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Va ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16240 .................................. 96 mA 

SN74ABT16240 .................................. 128 mA 
Input clamp current, 11K (VI < 0) ...................... : .................................... -18 mA 
Output clamp current, 10K (Va < 0) .....................................•................. -50 mA 
Maximum power dissipation at T A = 55°C (in still air) ........................................ 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL LOW-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

AllAY Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating Inputs must be held high or low. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54ABT16240 SN74ABT16240 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vee 0 Vee 

-24 -32 

48 64 

10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

ns/V 

°e 

3-5 



SN54ABT16240, SN74ABT16240 
16-BIT BUFFERSIDRIVERS 

. WITH 3-STATE OUTPUTS 
SCBS095A- 03956, DECEMBER 1991 - REVISED OCTOBEPl1992 

electrical characteristics over recommended' operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54ABT16240 SN74ABT16240 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK VCC =4.5 V, 11=-18rnA -1.2 -1.2 -1.2 V 

VCC=4.5V, IOH=-3mA 2.5 2.5 2.5 

VCC=5V, IOH=-3mA 3 3 3 
VOH V 

VCC=4.5V, IOH=-24mA 2 2 

VCC=4.5V, 10H=-32mA 2:1: 2 

VCC =4.5 V, IOL=48mA 0.55 0.55 
VOL 

0.5s:!: 
V 

VCC = 4.5 V, IOL=64 rnA 0.55 

II VCC=5.5V, VI = VCC or GND ±1 ±1 ±1 JJA 
10ZH VCC=5.5V, VO=2.7V 50 50 50 JJA 
10ZL VCC=5.5V, VO=0.5V -50 -50 -50 JJA 
loff VCC=O, VI orVO S; 4.5 V ±100 ±1.00 JJA 
ICEX VCC=5.5V, VO=5.5V Outputs high SO 50 50 JJA 
10§ VCC = 5.5 V, VO=2.5V -SO -100 -180 -SO -180 -50 -180 rnA 

Outputs high 2 2 2 

ICC 
VCC=5.5V, 10=0, Outputs low 32 32 32 

rnA 
VI = Vce or GND Outputs dis-

abled 
2 2 2 

VCC=5.5V, Outputs enabled 1 1.5 1 
One input at Data inputs Outputs dis-

alCClI 3.4 V, 0.05 1 0.05 rnA 
Other inputs at 

abled 

VCCorGND Control inputs 1.5 1.5 1.5 

Ci VI= 2.5 V or 0.5 V 7 pF 

Co VO=2.5 VorO.5 V 7 pF 

t All typical values are at VCC = 5 V. 
:I: On products compliant to MIL-STD-883, Class B, this par.uneter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one s~nd. 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
A 

tpHL 

tpZH 

tpZL 
OE 

tPHZ 
OE 

tpLZ 

to VCC=5V, 
TA = 25°C . 

(OUTPUT) 
MIN TYP MAX 

Y 

Y 

Y 

1 2.7 

1.1 3.1 

1.3 3.3 

1.4 3.4 

1.6 3.6 

1.4 3 

-!iJ TEXAS 
INSTRUMENTS 

3.8 

4.3 

4.3 

6.2 

4.8 

5.1 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABTI6240 SN74ABT16240 
UNIT 

MIN MAX MIN MAX 

0.8 4.8 1 4.7 
ns 

1.1 4.9 1.1 4.8 

1.3 5.4 1'.3 5.3 
ns 

1.4 7.2 1.4 7.1 

1.6 7.2 1.6 6.1 
ns 

1.4 5.7 1.4 5.6 



SN54ABT16240, SN74ABT16240 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS095A- 03956, DECEMBER 1991 - REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open soon 
From Output - ____ ~----<._-A./v"v----./ 

Under Test r' CL=50pF T 
(see Note A) 

soon 

-= -= 
LOAD CIRCUIT FOR OUTPUTS 

I+---- tw -------+I 
I 1,..--__ 

Input 3 )(I..1._S_V __ :: 

Input 
(see Note B) 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~ r----- 3V 

---4 ... 1,_s_V_....J¥ ..... 1.,...S_V __ OV 

I I ~ 
tpLH ~ I I tPHL 

I jl I ~--VOH 
I 1.SV I 1.SV 

--+1 --' I VOL 

tPHL~ ~tPLH 
I ~I VOH 

Timing Input 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

TEST S1 

tpLttftPHL Open 

tpLZltpzL 7V 

tpHZItPZH Open 

3V 
-------')(1.S V 

___ ~-..J. 1'-______ OV 

I.. .1. .1 . 
I lsu 1- th I 
I I 

--...... )k1.5V '£ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

=41.S V ~ ..... 1._S_V __ _ 

tpZL~ ~ I 

3V 

OV 

__ -;-1.... II tPLZ --+i j.-
I ~ I ~---- 3,SV I 1.SV I 
I . I~.b...+~~ VOL 

I I tpHZ 41 j.-
tpZH -+i j4- I 

1,__--+---- VOH 
VOH-O.3V \.1.5 V T 1.SV 

. -- VOL 
Output 

Output 
Waveform 2 
S1 atOpen 

(see Note C) =OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capac~ance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR ,;; 10 MHz, Zo = 50 n, tr ,;; 2.5 ns, tf';; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAUAS, TEXAS 75265 3-7 
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SN54ABT16241, SN74ABT16241 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS096A - 03792, FEBRUARY 1991 - 1992 

• Members of the Texas Instruments 
Widebus™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Typical VOlP (Output Ground Bounce) 
< 1 V at Vee = 5 V, TA = 25°C 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOHI 
64-mAlod 

• Packaged in Plastic 30o-mil Shrink 
Small-Outline Packages and 3S0-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

The 'ABT16241 is a 16-bit buffer and line driver 
designed . specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. The device can be 
used as four 4-bit buffers, two 8-bit buffers, or one 
16-bit buffer. This device provides true outputs 
and complementary output-enable (OE and OE) 
inputs. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to Vee 

SN54ABT16241 .,. WD PACKAGE 
SN74ABT16241 ... DL PACKAGE 

(TOP VIEW) 

1Y4 
Vee 
2Y1 
2Y2 

GND 
2Y3 
2Y4 
3Y1 
3Y2 

GND 
3Y3 
3Y4 
Vee 
4Y1 
4Y2 

GND 
4Y3 
4Y4 
40E 

9 

10 

11 

12 

13 
14 
15 

16 
17 

20E 
1A1 
1A2 
GND 
1A3 
1A4 
Vee 
2A1 
2A2 
GND 
2A3 
2A4 
3A1 
3A2 
GND 
3A3 
3A4 

Vee 
4A1 
4A2 
GND 
4A3 
4A4 
30E 

through a pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of 
the driver. OE should be tied to GNO through a pulldown resistor; the minimum value of the resistor is determined 
by the current-sourcing capability of the driver. 

The SN74ABT16241 is available in TI's shrink small-outline package (OL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16241 is characterized for operation over the full military temperature range of -55°e to 125°C. 
The SN74ABT16241 is characterized for operation from -40°C to 85°C. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

PRODUCllON DATA 1_ Is eummt .s of publlcatio. ~. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not ....... rily Include 
testing 01 all _rs. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT16241, SN74ABT16241 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS096A- 03792, FEBRUARY 1991 - REVISED OCTOBER 1992 

FUNCTION TABLES logic diagram (positive logic) 
INPUTS 

10E,40E 1A,4A 

L H 

L L 

H X 

INPUTS 

20E,30E 2A,3A 

H H 

H L 

L X 

logic symbolt 

10E 

20E 

30E 

40E 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

3A1 

3A2 

3A3 

3A4 

4A1 

4A2 

4A3 

4A4 

1 

48 

25 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

i'- EN1 

EN2 

EN3 

I'- EN4 ., 
1 

1 

1 

1 

OUTPUTS 
1Y,4Y 

H 

L 

Z 

OUTPUTS 
2Y,3Y 

H 

L 

Z 

r 
2 

1\7 1Y1 
3 

1Y2 
5 

1Y3 
6 

1Y4 

2\7 
8 

2Y1 
9 

2Y2 
11 

2Y3 
12 

2Y4 

3\7 
13 

3Y1 
14 

3Y2 
16 

3Y3 
17 

3Y4 

4\7 
19 

4Y1 
20 

4Y2 
22 

4Y3 
23 

4Y4 

t This symbol is in accordance with ANSI!I EEE Std 91-1984 
and lEG Publication 617-12. 
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_.1 
10E --0 

1A1 47 

1A2 
46 

44 
1A3 

43 
1A4 

20E 
48 

2A1 
41 

2A2 
40 

38 
2A3 

37 
2A4 

25 
30E 

3A1 36 

3A2 35 

33 
3A3 

32 
3A4 

4A1 30 

4A2 29 

27 
4A3 

26 
4A4 
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3 1Y2 

5 
1Y3 

6 
1Y4 

8 2Y1 

9 2Y2 

11 
2Y3 

12 
2Y4 

13 3Y1 

14 3Y2 

16 
3Y3 

17 
3Y4 

19 4Y1 

20 4Y2 

22 
4Y3 

23 
4Y4 



SN54ABT16241, SN74ABT16241 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS096A- 03792, FEBRUARY 1991 - REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16241 .................................. 96 mA 

SN74ABT16241 .................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air) ........................................ 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL LOW-level output current 

/itl/iv Input transRion rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating Inputs must be held high or low. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAUAS. TEXAS 75265 

SN54ABT16241 SN74ABT16241 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vee 0 Vee 

-24 -32 

48 64 

10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

ns/V 

°e 
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SN54ABT16241, SN74ABT16241 
.16-BITBUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS096A- 03792, FEBRUARY 1991 - REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT16241 SN74ABT16241 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK VCC=4.5V, 11=-18mA -1.2 -1.2 -1.2 V 

VCC=4.5V, IOH=-3mA 2.5 2.5 2.5 

VCC=5V, IOH=-3mA 3 3 3 
VOH V 

VCC=4.5V, IOH=-24mA 2 2 

VCC =4.5 V, IOH=-32mA 2:1: 2 

VCC=4.5V, IOL=48 rnA 0.55 0.55 
VOL 

10L=64rnA 0.5S:l: 
V 

VCC=4.5V, 0.55 

II VCC=5.5V, VI = VCC or GND ±1 ±1 ±1 IIA 
10ZH VCC=5.5V, VO=2.7V 50 50 50 IIA 
10Zl VCC=5.5V, VO=0.5V -50 -50 -50 IIA 
loll VCC=O, VlorVO~4.5V ±100 ±100 IIA 
ICEX VCC=5.5V, VO=5.5V Outputs high 50 50 50 IIA 
10§ VCC=5.5V, VO=2.5 V -50 -100 -180 -50 -180 -50 -180 rnA 

Outputs high 2 2 2 

ICC 
VCC=5.5V, 10=0, Outputs low 32 32 32 

rnA 
VI = VCC or GND Outputs 

disabled 
2 2 2 

Outputs 
1 1.5 1 VCC=5.5V, enabled 

aICC'll 
One input at 3.4 V, Data inputs 

Outputs rnA 
Other inputs at 0.05 1 0.05 
VccorGND 

disabled 

Control inputs 1.5 1.5 1.5 

Ci VI = 2.5 V or 0.5 V 7 pF 

Co VO=2.5 VorO.5 V 7 pF 

t Ali typical values are at VCC = 5 V. 
:l:On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'II This is the increase in supply current for each input that is at the specHied TTL voltage level rather than VCC or GND. 

switching characteristics over recommended. ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER (INPUT) 

tPlH 
A 

tPHL 

tpZH 
OEorOE 

tpZL 

tpHZ 
OEorOE 

tpLZ 

3-12 

TO 
VCC=5V, 
TA = 25°C 

(OUTPUT) 
MIN TYP MAX 

1 2.7 
Y 

1 2.7 

1.2 3.3 
y 

1.3 3.4 

1.5 4.1 
y 

1.7 3.6 

.~TEXAS 
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3.4 

3.9 

4.2 

5.9 

5 

5.1 
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SN54ABT16241 SN74ABT16241 
UNIT 

MIN MAX MIN MAX 

0.9 3.8 1 3.7 
ns 

0.9 4.6 1 4.5 

1.2 5.1 1.2 5 
ns 

1.3 7 1.3 6.9 

1.5 7 1.5 6.2 
ns 

1.7 5.7 1.7 5.6 



SN54ABT16241, SN74ABT16241 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS096A- 03792, FEBRUARY 1991 - REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open soon 
From Output - __ -~~--"INI,------/ 

UndarTast 

CL=50pF T . 
(_NotaA) 

500n 

LOAD CIRCUIT FOR OUTPUTS 

I4----Iw ------.I 
, 1 

r' 
-= 

Input 3 :K,""'1_.-S~V~~~~ :: 

Input 
(see Nota B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~_1._S_V_...J~"'1-.S-V--- :: 

TEST S1 

tPLWtPHL Open 

tpLZllpZL 7V 

tPHzllpZH Open 

3V 
llminglnput -------X1.SV 

----:--...1. 1'-______ 0 V , ~ , 
,oiL ·r th ., 
1 ... u , 

Data Input -----.*1.5 V ~ :: 

Output 
Control 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

~1.SV ~"'1.-sv--- :: 

tpZL -+i 14-- , 
tPLH~ KtPHL ,I ~--VOH 

, !1.5V: 1.5V --+, --J., VOL 
Output 

Output 
Waveform 1 

S1at7V 
(see Note C) 

, ',tPLZ -.I I+----i-, ..... " ' ~_-- 3.SV , 1.5 V , 
, . ,VOb...+~~ VOL 

tPHL --l.---.! '+---1- tpLH 
, 1 tpHZ~ j..- . 

1 !I:"':'::'"' VOH 
\.1.5 V T 1.5V 

. -- VOL 
Output 

Output 
Waveform 2 
S1atOpen 

(see Note C) 

tpZH~ j4- , 

1,..1.-S-V----.~i-VOH-O.3V VOH 
___ ...J. =OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABUNG 

B. All input pulses are supplied by generators having the following characteristics: PRR ,,; 10 MHz, Zo = 50 n. tr"; 2.5 ns, tf"; 2.5 ns. 
C. Waveform 1 is for an output with intemal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with intemal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16244, SN74ABT16244A 
16·BIT BUFFERSIDRIVERS 

WITH 3·STATE OUTPUTS 
1991 - REVISED AUGUST 1993 

• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up ~erformance Exceeds SOO mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 V at Vee =S V, TA =2SoC 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOH. 
64-mAlod 

• Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
2S-mil Center-to-Center Spacings 

description 

SN54ABT16244 ••• WD PACKAGE 
SN74ABT16244A ••• DGG OR DL PACKAGE 

(TOP VIEW) 

10E 1 20E 
lYl lAl 
lY2 lA2 

GND 4 GND 
lY3 lA3 
lY4 lA4 
Vee Vee 
2Yl 2Al 
2Y2 9 2A2 

GND GND 
2Y3 2A3 
2Y4 2A4 
3Yl 3Al 
3Y2 3A2 

GND GND 
3Y3 3A3 
3Y4 3A4 
Vee Vee 
4Yl 4Al 

The SN54ABT16244 and SN74ABT16244A are 4Y2 29 4A2 
16-bit buffers and line drivers designed GND 28 GND 
specifically to improve both the performance and 4Y3 27 4A3 
density of 3-state memory address drivers, clock 4Y4 26 4A4 
drivers, and bus-oriented receivers and 40E 25 30E 
transmitters. The devices can be used as four 4-bit 
buffers, two 8-bit buffers, or one 16-bit buffer. 
These devices provide true outputs and 
symmetrical OE (active-low output-enable) 
inputs. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16244A is available in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16244 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16244A is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A Y 

L H H 

L L L 

H X Z 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

-!11 TEXAS 
INSTRUMENTS 
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Copyright © 1993, Texas Instruments Incorporated 
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SN54ABT16244, SN74ABT16244A 
16-BIT BUFFERSIDRIVERS 
WITH 3-STATE OUTPUTS 
SCBS073D - 03711, SEPTEMBER 1991 - REVISED AUGUST 1993 

logic symbolt logic diagram (positive logic) 

lAl 

lA2 

lA3 

lA4 

2Al 

2A2 

2A3 

2A4 

3Al 

3A2 

3A3 

3A4 

4Al 

4A2 

4A3 

4A4 

1 

48 

25 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

I"-

I"-

'I"-

I"-

ENl 

EN2 

EN3 

EN4 , 
1 

1 

1 

1 

r 2 
1V' lYl 

3 
1Y2 

5 
lV3 

6 
lV4 

2V' 
8 

2Vl 
9 

2Y2 
11 

2V3 
12 

2Y4 
3V' 

13 
3Vl 

14 
3V2 

16 
3V3 

17 
3V4 

4V' 
19 

4Vl 
20 

4V2' 
22 

4V3 
23 

4V4 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

~TEXAS 
INSTRUMENTS 

10E 

lAl 47 

lA2 46 

44 
lA3 

43 
lA4 

48 
20E 

2Al 41 

2A2 40 

38 
2A3 

2A4 
37 

_ 25 
30E--

3Al 36 

3A2 35 

33 
3A3 

32 
3A4 

40E 

4Al 30 

4A2 29 

27 
4A3 

4A4 
26 
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3 lV2 
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6 
1Y4 

8 2Vl 

9 2V2 

11 
2V3 

12 
2V4 

13 3Vl' 

14 3V2 

16 
3V3 

17 
3V4 

19 4Vl 

20 4V2 

22 
4V3 

23 4V4 



SN54ABT16244, SN74ABT16244A 
16-BIT BUFFERSIDRIVERS 

WITH 3-STATE OUTPUTS 
SCBS073D - 03711, SEPTEMBER 1991 - REVISED AUGUST 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16244 .................................. 96 mA 

SN74ABT16244A ................................ 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................. 0.8 W 

DL package .............................. 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated condijions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL LOW-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL LOW-level output current 

!J.IIM Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating Inputs must be held high or low. 

~TEXAS . 
INSTRUMENTS 

SN54ABT16244 

MIN MAX 

4.5 5.5 

2 

0,8 

0 Vee 
-24 

48 

10 

-55 125 

POST OFFICE sox 655303 • DALLAS, TEXAS 75265 

SN74ABT16244A 

MIN MAX 

4.5 5.5 

2 

0.8 

0 Vee 
-32 

64 

10 

-40 85 

UNIT 

V 

V 

V 

V 

rnA 

rnA 

nslV 

°e 
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SN54ABT16244, SN74ABT16244A 
16-BIT BUFFERS/DRIVERS 
WITH 3.;STATE OUTPUTS 
SCBS073D - 03711, SEPTEMBER 1991 - REVISED AUGUST 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25oct SIII54ABT16244 SN74ABT16244A 
PARAMETER TEST CONDITIONS 

TYP* MIN 

VIK VCC =4.5 V, 11=-18mA 

VCC=4.5V, 10H =-3mA 2.5 

VCC=5V, 10H ",-3mA 3 
VOH 

VCC =4.5 V, IOH=-24mA' 2 

Vcc =4.5 V, 10H =-32 rnA 2§ 

VCC=4.5V, 10L=46mA 
VOL 

VCC=4.5V, 10L=64 rnA 

II VCC=5.5V, VI = VCC or GND 

10ZH VCC=5.5V, VO=2.7V 

10ZL VCC=5.5V, VO=0.5V 

loff VCC",O, VI orVO S 4.5 V 

ICEX 
VCC =5.5 V, 

Outputs high 
VO=5.5V 

10# Vcc = 5.5 V, VO=2.5V -50 -100 

VCC=5.5V, Outputs high 

ICC 10=0, Outputs low 
VI = VCC or GND Outputs disabled 

VCC =5.5 V, Data Outputs enabled 

AICC" 
One input at 3.4 V, inputs Outputs disabled 
Other inputs at 
VccorGND Control 'inputs 

Ci VI = 2.5 V or 0.5 V 3 

Co VO=2.5 VorO.5 V 8 

t Characteristics for TA = 25°C apply to the SN74ABT16244A only. 
:j: All typical values are at VCC = 5 V. , 
§ On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
11 This data sheet lim~ may vary among suppliers. 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55§ 

±1 ±1 

1011 10 

-1011 -10 

±100 ±100 

50 50 

-180 -50 -180 

3 2 

32 32 

3 2 

0.05 1.5 

0.05 1 

0.05 1.5 

# Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

MIN 

2.5 

3 

2 

-50 

II This is the increase in supply current for each input that is at the specijied TTL voltage level rather than VCC or GND. 

MAX 

-1.2 

0.55 

±1 

1011 

-1011 

±100 

50 

-180 

3 

32 

3 

0.05 

0.05 

0.05 

UNIT 

V 

V 

V 

IIA 
IIA 
IIA 
IIA 

IIA 

rnA 

rnA 

rnA 

pF 

pF 

switching characteristics over recommended ranges of supply voltage and operating tree-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tPLH 
A 

'tpHL 

tpZH 

tpZL 
OE 

tpHZ 
OE 

tpLZ 

3-18 

TO 
VCC=5V, 

(OUTPUT) 
TA=25°Ct 

MIN TYP MAx 

Y 

y 

Y 

1 2.3 3.2 

1 2.6 3.7 

1 3 3.8 

1 3.2 4 

1 3.6 4.4 

1 2.9 3:7 

~TEXAS 
INSTRUMENTS 

SN54ABT16244 

MIN' MAX 

0.7 3.7 

0.5 4.3 

0.7 5 

0.9 5 

1 5 

1 4.3 
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SN74ABT16244A 
UNIT 

MIN MAX 

1 3.'5 
ns 

1 4.1 

1 4.8 
I ns 

1 4.8 I 

1 4.8 
ns 

1 4.1 



SN54ABT16244, SN74ABT16244A 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS073D - 03711, SEPTEMBER 1991 - REVISED AUGUST 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

soon 
From Output ----4If---.----A.;VV---/ 

Under Test 

CL=SOpF 

(see Note A) I soon 

Sl o Open 

r' 
-=-

LOAD CIRCUIT FOR OUTPUTS 

Timing Input 

loiii------- tw ~ 
I I 

Input 3 }(:~~.s~v~~~-_- :: Data Input 

Input 
(see Note B) 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

:==>:<l.SV Xl .SV 
I 

I I 
tpLH~ 

I 
KtPHL 

I 

3V 
Output 

OV Control 

Output 
Waveform 1 

TEST Sl 

tpLH/tpHL Open 

tpLZltpZL 7V 

tpHZItPZH Open 

--------xl.S V 

___ :----J, 1'-------
I.. .~ .1 
Itsul th I 
I I 

=>k_l.S_V ____ ~ 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

:==>(1.SV ):(1.SV 

I 
tpZL~ ~ I 

I : tPLZ~ 
I 1.S V I 

3V 

OV 

3V 

OV 

3V 

OV 

3.SV 

!l.SV 
I ~VOH 

I 
I 1.S V 

Sl at 7 V VOL + 0.3 V 
I VOL I ---- VOL 

(see Note C) ~ I 
~tPLH I I tPHZ4/ 

fPHL~ tpZH~ ~ 
Output I 

\1.SV 
FVOH 

I ---- VOH 
Waveform 2 VOH-0.3V 

Output 1.S V 

-- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance, 

Sl at Open 
(see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

~OV 

S, All input pulses are supplied by generators having the following characteristics: PRR:;; 10 MHz, Zo = 50 n, tr:;; 2.5 ns, tf:;; 2,5 ns, 
C, Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2is for an output with internal conditions such that the output is high except when disabled by the output control. 
D, The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16245, SN74ABT16245 
16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS084B - 0371 JANUARY 1991 - REVISED DECEMBER 1992 

! Members of the Texas Instruments 
Wldebus ™ Family 

• State-of~the-Art EPIC-lIB 1M BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 V at Vee =5 V, TA = 25°C 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Packaged in Plastic 300-mll Shrink 
Smail-Outline and Thin Shrink 
Smail-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mll Center-to-Center SpaCings 

description 

The 'ABT16245 is a 16-bit (dual-octal) 
non inverting 3-state transceiver designed for 
synchronous two-way communication between 
data buses. The control function implementation 
minimizes external timing requirements. 

This device can be used as two 8-bit transceivers 
or one 16-bit transceiver. It allows data 

SN54ABT16245 .•• WO PACKAGE 
SN74ABT16245 ••• OGG OR OL PACKAGE 

(TOP VIEW) 

1DIR 1 

184 
Vee 
185 8 

186 9 

GND 
187 

188 
281 
282 

GND 
283 
284 

Vee 
285 

286 
GND 
287 
288 

2DIR 

10E 
1A1 
1A2 
GND 
1A3 
1A4 

Vee 
1A5 

1A6 

GND 
1A7 
1A8 
2A1 
2A2 
GND 
2A3 

2A4 
Vee 
2A5 
2A6 
GND 
2A7 

2A8 
20E 

transmission from the A bus to the B bus or from the B bus to the A bus depending upon the logic level at the 
direction-control (DIR) input. The output-enable (OE) input can be used to disable the device so that the buses 
are effectively isolated. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16245 is available in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16245 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16245 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each 8-bit section) 

INPUTS 

OE OIR 
OPERATION 

L L 8 data to A bus 

L H A data to B bus 

H X Isolation 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 
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'SN54ABT16245, SN74ABT16245 
16-BIT BUS TRANSCEIVERS ' 
WITH 3-STATE OUTPUTS 
SCBSOB4B - 03712, JANUARY 1991 - REVISED DECEMBER 1992 

logic symbolt 

10E 

10lR 

20E 

20lR 

lAl 

lA2 

lA3 

lA4 

lAS 

lA6 

lA7 

lA8 

2Al 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

48 

1 

25 

24 

, 47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

r-... G3 
r-... 

L 
3ENl [~A] I 

3EN2[AB] 
r-... G6 

. r-... 6EN4[BA] 

L 6 ENS [AB] , 
L 

'i71 <l 

1> 

L 
'i74 <l 

1> 

r 
2 

2'i7 ---.J 
3 

5 

6 

8 

9 

11 

12 

13 

5'i7 ----=:r 
14 

16 

17 

19 

20 

22 

23 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16245 , ................................. 96 rnA 

SN74ABT16245 .................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum powerdissipation at TA = 55°C (instill air): DGG package ............................. 0.8 W 

DL package .............................. 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

:J: Stresses beyond those IisteCl under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded H the input and output clamp-current ratings are observed. 

3-22 
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SN54ABT16245, SN74ABT16245 
16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS084B - 03712, JANUARY 1991 - REVISED DECEMBER 1992 

recommended operating conditions (see Note 2) 
SN54ABT16245 SN74ABT16245 

UNIT 
MIN MAX MIN MAX 

Vec Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

VI Input voltage 0 VCC 0 VCC V 

10H High-level output current -24 -32 mA 

10l low-level output current 48 64 mA 

At/Av Input transition rise or fall rate .1 Outputs enabled 10 10 nslV 

TA Operating free-air temperature -55 125 -40 85 °C· 

NOTE 2: Unused or floating pins (input or 110) must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C 
PARAMETER TEST CONDITIONS 

MIN TYpt 

VIK VCC=4.5V, 11=-18mA 

VCC=4.5V, IOH=-3mA 2.5 

VCC=5V, IOH=-3mA 3 
VOH 

Vee=4.5V, 10H =-24 mA 2 

VCC=4.5V, IOH=-32mA 2:1: 

Vec=4.5V, 10L=48mA 
VOL 

VCC=4.5V, 10L=64mA 

VCC=5.5V, Control inputs 
II 

VI = Vec or GND A or B ports 

10ZH§ Vcc =5.5 V, VO=2.7V 

10ZL§ VCC=5.5V, Vo =0.5 V 

loff VCC=O, VI orVO ~4.5 V 

ICEX Vec=5.5V, VO=5.5V Outputs high 

10# VCC=5.5V, VO=2.5V -50 -100 

Outputs high 
VCC =5.5 V, Outputs low 

ICC 10=0, Aor B ports 
VI = VCC or GND Outputs 

disabled 

Outputs 
VCC=5.5V, enabled 

AICCIl One input at 3.4 V, Data inputs 
Outputs 

Other inputs at 
disabled 

VCCorGND 
Control inputs 

Ci VI = 2.5 V or 0.5 V Control inputs 3 

Cio Vo = 2.5 Vor 0.5 V A or B ports 8.5 

t All typical values are at VCC = 5 V. 
:I: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 
'II This data sheet limit may vary among suppliers. 

SN54ABT16245 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55:1: 

±1 ±1 

±100 ±100 

10'11 10 

-10'11 -10 

±100 

50 50 

-180 -50 -180 

2 2 

32 32 

2 2 

1 1.5 

0.05 1 

1.5 1.5 

# Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT16245 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

10'11 

-10'11 

±100 

50 

-50 -180 

2 

32 

2 

1 

0.05 

1.5 

II T~is is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 
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UNIT 

V 

V 

V 

I1A 

I1A 
I1A 
I1A 
I1A 
mA 

mA 

mA 

pF 

pF 

3-23 



SN54ABT16245, SN74ABT16245 
16-BIT BUS TRANSCEIVERS 
WITH 3~STATE OUTPUTS 
SCBS084B - 03712, JANUARY 1991 - REVISED DECEMBER 1992 

, , 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM TO 
VCC=5V, SN54ABT16245 SN74ABT16245 

PARAMETER (INPUT) (OUTPUT) 
TA = 25°C UNIT 

MIN TYP MAX MIN ' MAX MIN MAX 

tPLH 1 2.2 3.4 0.5 4 1 3.9 
AorB BorA ns 

tPHL 1 2.1 3.8 0.5 4.6 1 4.5 

tpZH 1 3.1 4.4 0.8 5.5 1 5.4 
OE BorA ns 

tpZL 1 3 6.1 0.9 7.3 1 7.2 

tPHZ 1.3 3.5 4.7 1.3 6.3 1.3 5.5 
OE BorA ns 

tpLZ 1.4 3.2 4.7 1.4 5.3 1.4 5.2 

,~TEXAS ' 
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SN54ABT16245, SN74ABT16245 
16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS084B - 03712, JANUARY 1991 - REVISED DECEMBER 1992 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output --.>--~.---'V\IV----" 

Under Test 

CL=50pF I 
(see Note A) 

5000 

LOAD CIRCUIT FOR OUTPUTS 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

==>i<1.5V X1•5V 
I 

1 1 
tpLH~ 

o 7V 

o Open 

1- TEST S1 

tpLWtPHL Open 

tPLZItPZL 7V 

tpHZltpZH Open 

-= 

Timing Input -------X1.5 V 
___ ~-...J. 1'-______ OV 

3V 

Data Input 

3V 
Output 

OV Control 

I.. .1. .1 
1 tsu 1- th 1 
1 1 

---)(1.5 V '£ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

=X1.5V ):(1.5 V 
I 

tpZL ---+i 14- I 

3V 

OV 

Output 

KtPHL ~ Output I I tPLZ-.I 
I 

!t.5V 
i ~VOH I I :Kc 3.5V 

1 
Waveform 1 

I ,\,.5 V I 
1 

I 1.5V 
S1 at7V VOb...+~·~ VOL I VOL I I 

1 I+-+\- tpLH 

(see Note C) 
I 1 tpHZ~ ~ tPHL~ tpZH -+j ~ Output I 

\1.5 V 
FVOH Waveform 2 

/1.5 V 
"\(0; ..:o.3V VOH 

1.5V S1 atOpen 
=OV 

Output 
-- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

(see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR ~ 10 MHz, Zo = 50 0, tr ~ 2.5 ns, tf ~ 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transHion per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

-!11 TEXAS 
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SN54ABT16260, SN74ABT16260 
12·BIT TO 24·BIT MULTIPLEXED D·TYPE LATCHES 

WITH 3·STATE OUTPUTS 

• Members of the Texas Instruments 
WidebusTr-o Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V USing Machine Model (C = 200 pF, 
R=O) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 V at Vee = 5 V, TA = 25°C 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOH' 64-mA lod 

• Bus-Hold Inputs Eliminate the Need for 
External Pullup Resistors 

• Packaged in Plastic 30D-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

The 'ABT16260 is a 12-bit to 24-bit multiplexed 
Ootype latch used in applications where two 
separate data paths must be multiplexed onto, or 
demultiplexed from, a single data path. Typical 
applications include multiplexing and/or 
demultiplexing of address and data information in 
microprocessor- or bus-interface applications. 
This device is also useful in memory-interleaving 
applications. 

JUNE 1992 - REVISED JULY 93 

SN54ABT16260 .•. WD PACKAGE 
SN74ABT16260 ... DL PACKAGE 

(TOP VIEW) 

OEA 
LE18 

283 
GND 
282 
281 
Vee 

Al 
A2 
A3 

GND 
A4 

A5 
A6 

A7 
A8 
A9 

GND 
Al0 
All 
A12 
Vee 
181 
182 

GND 
183 

LE28 
SEL 

1 V 56g 

2 55 
3 54 
4 53 
5 52 
6 51 
7 50 
8 49 
9 48 
10 47 
11 46 
12 45 
13 44 
14 43 
15 42 
16 41 
17 40 
18 39 
19 38 
20 37 ~ 
21 36 ] 
22 35 J 
23 34 
24 33 
25 32 
26 31 

[ 27 30 1 
[ 28 29 

OE28 
LEA28 
284 
GND 
285 
286 
Vee 
287 
288 
289 
GND 
2810 
2811 
2812 
1812 
1811 
1810 
GND 
189 
188 
187 
Vee 
186 

185 
GND 
184 
LEA18 

Three 12-bit I/O ports (Al-A12, lBl-l B12, and 2Bl-2B12) are available for address and/or data transfer. The 
output-enable (DEl B, OE2B, and OEA) inputs control the bus transceiver functions. The DEl Band OE2B 
control signals also allow bank control in the A to B direction. 

Address and/or data information can be stored using the internal storage latches. The latch-enable (LEl B, 
LE2B, LEAl B, and LEA2B) inputs are used to control data storage. When the latch-enable input is high, the latch 
is transparent. When the latch-enable input goes low, the data present at the inputs is latched and remains 
latched until the latch-enable input is returned high. 

To ensure the high-impedance state during power up or power down, DE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16260 is available in TI's shrink small-outline package (OL), which provides twice the I/O pin 
count ~nd functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16260 is characterized for operation over tlie full military temperature range of -55°C to 125°C. 
The SN74ABT16260 is characterized ,for operation from -40°C to 85°C. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED IIIls document contains PRODUCTION 

~=,: ;:~r:: ~ ='~':ru'!na:n.:=rdCO= ~ 
Production processing does not necessarily Include testing of'l 
para ........ -!11 TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

Copynght © 1993, Texas Instruments Incorporated 
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SN54ABT16260, SN74ABT16260 
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED,JULY 93 

Function Tables 

BTOA(OEB=H) 

INPUTS 

lB 2B SEL LE1B LE2B OEA 

H X H H X L 

L X H H X L 

X X H L X L 

x H L X H L 

X L L X H L 

X X L X L L 

x x x x X H 

ATO B(OEA=H) 

OUTPUT 
A 

H 

L 

Ao 
H 

L 

Ao 
Z 

INPUTS OUTPUTS 

A 

H 

L 

H 

L 

H 

L 

X 

X 

x 
X 

X 

3-28 

LEA1B 

H 

H 

H 

H 

L 

L 

L 

x 
x 
X 

X 

LEA2B OE1B OE2B lB 

H L L H 

H L L L 

L L L H 

L L L L 

H L L 180 
H L L 180 
L L L 180 
X H H Z 

X L H Active 

X H L Z 

X L L Active 

~TEXAS 
INSTRUMENTS 
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2B 

H 

L 

280 
280 
H 

L 

280 
Z 

Z 

Active 

Active 



logic diagram (positive logic) 

LE1B 2 

LE2B 

LEA1B 

LEA2B 

27 

30 

55 

56 

29 

1 

SEL 28 

A1 8 

~ 

~ 

SN54ABT16260, SN74ABT16260 
12·BIT TO 24·BIT MULTIPLEXED D·TVPE LATCHES 

WITH 3·STATE OUTPUTS 
JUNE 1992 - REVISED JULY 93 

~~ C1 

23 
1 10 1B1 
11---

~ / 
C1 f-----< 

6 
'--- 10 2B1 

C1 

10 

C1 

10 

~------------------~v~--------------------~ 
To 11 Other Channels 
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SN54ABT16260, SN74ABT16260 
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES 
WITH3-STATE OUTPUTS 
JUNE 1992- REVISED JULY 93 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ........... , ...................................... -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16260 .................................. 96 mA 

SN74ABT16260 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ........................................... ~......... .. -50mA 
Maximum power dissipation at T A = 55°C (in still air) ........................................... 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp·current ratings are observed. 

recommended operating conditions 

Vee Supply voltage 

VIH High,level input voltage 

VIL Low·level input voltage 

VI Input voltage 

IOH High·level output current 

IOL Low·level output current 

I'1t/Av Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floallng Inputs must be held high or low. 

PRODUCT PREVIEW information concerns products in the fonnative or 

~::C~~aG~:eare ~es=:~!x:I~:UC:~~c re!~~n: rig~~ 
change or discontinue these products without notice. 
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SN54ABT16260 SN74ABT16260 

MIN MAX MIN MAX 

4.5 5.~ 4.5 5.5 

2 1;; 2 

~]l.8 0.8 

O,4{,Vee 0 Vee 

,,9' -24 -32 

{!if 48 64 

n(;f 10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

rnA 

rnA 

ns/V 

°e 



SN54ABT16260, SN74ABT16260 
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED JULY 93 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT16260 SN74ABT16260 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX MIN 

VIK VCC=4.5V, 11=-18mA -1.2 -1.2 

VCC=4.5V, IOH=-3mA 2.5 2.5 2.5 

VCC = 5 V, IOH=-3mA 3 3 3 
VOH 

VCC=4.5 V, 10H =-24mA 2 2 

VCC=4.5V, IOH=-32 rnA 2+ 2 

VCC=4.5 V, 10L = 48 rnA 0.55 0.55 
VOL 

0.55+ VCC=4.5 V, IOL=64 rnA 

VCC=5.5 V, Control inputs ±1 ±t 
II 

VI = VCC or GND A or B ports ±100 MbO 
VCC=4.5V, VI =0.8V .g(( 100 

II(hold) 
VCC=4.5V, VI=2V 

A or B ports 
l:,~ -100 

10ZH§ VCC=5.5 V, VO=2.7V 50 c:Y 50 

10ZL§ VCC=5.5 V, Vo = 0.5 V -50 it::' -50 

loff VCC=O, VI or Vo S; 4.5 V ±100 

ICEX VCC=5.5V, VO=5.5V Outputs high 50 50 

1011 VCC=5.5V, VO=2.5V -50 -100 -225 -50 -225 -50 

Outputs high 1.5 1.5 

ICC 
VCC=5.5 V, 10=0, Outputs low 63 63 
VI = VCC or GND Outputs 

disabled 
1 1 

!l.ICC' 
VCC=5.5V, One input at 3.4 V, 

1.5 1.5 
Other inputs at VCC or GND 

Ci VI = 2.5 V or 0.5 V 3 

Cio Vo = 2.5 V or 0.5 V 11.5 

t All typical values are at V CC = 5 V. 
+ On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 
11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 

MAX 

-1.2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-225 

1.5 

63 

1 

1.5 

UNIT 

V 

V 

V 

I!A 

(lA 

(lA 

(lA 

I!A 
I!A 
rnA 

rnA 

rnA 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

VCC=5V, 
TA = 25°C 

MIN MAX 

tw Pulse duration, LEI B, LE2B, LEAl B, or LEA2B high 3.3 

tsu Setup time, data before LEI B, LE2B, LEAl B, or LEA2BJ. 1.5 

th Hold time, data after LEI B, LE2B, LEAl B, or LEA2BJ. 1 

PRODUCT PREVIEW infonnation concerns products in the formative or 
desiQ" phase of development. Characteristic data and other 
spaeDlcatlons are design goals. Texsslnstruments reserves the right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54ABT16260 SN74ABT16260 
UNIT 

MIN (';"'N!AX MIN MAX 

34".Si 3.3 ns 

,.;;f.'5l:';" 1.5 ns 

~ 1 ns 
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SN54ABT16260, SN74ABT16260 
12-BITTO 24-BIT MULTIPLEXED D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED JULY 93 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted)(see Figure 1) 

FROM 
PARAMETER (INPUT) 

tpLH 
AorB 

tpHL 

tpLH 
LE 

tPHL 

SEL(B1) 
tpLH 

SEL(B2) 

SEL (B1) 
tpHL 

SEL(B2) 

tPZH -

OE 
tpZL 

tpHZ 
OE 

tpLZ 

PRODUCT PREVIEW Information concems products in the formatiVe or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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TO 
Vcc=5V, 
TA = 25°C 

(OUTPUT) 
MIN TYP MAX 

1 3.1 
BorA 

1 3.4 

h1 3.2 
AorB 

1.1 3.3 

1.3 3.2 

1.1 3.4 
A 

1.5 3.1 

1.6 3.6 

1 
AorB 

3.3 

1.6 3.8 

2.2 4.1 
AorB 

1.3 3.2 

~TEXAS 
INSTRUMENTS 

4.8 

5 

4.9 

4.9 

4.6 

4.9 

4.4 

5.1 

4.7 

5.1 

5.4 

4.4 
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SN54ABT16260 SN74ABT16260 
UNIT 

MIN MAX MIN MAX 

1 5.9 1 5.6 
ns 

1 6.3 1 5.9 

1.1 6.6 1.1 5.8 

_Ci ns 
1.1 1.1 5.3 

1.3 _~.4 1.3 5.3 

1.1 it 6.3 1.1 6 

1~ 
ns 

4:7 1.5 4.4 

g)t; 6.2 1.6 5.9 

9: 1 6.4 1 5.7 
ns 

1.6 6.1 1.6 5.8 

2.2 6.6 2.2 6.4 
ns 

1.3 5.4 1.3 4.8 



SN54ABT16260, SN74ABT16260 
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED JULY 93 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

5000 
From Output --ilf---e---'V\Iv---~ 

Sl o Open 

Under Test 

CL=50pF 

(see Note A) I 5000 r' 
-=-

LOAD CIRCUIT FOR OUTPUTS 

14----- tw -------+I 
, 1 

Input 3 :K:1~.5~V~~~~ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.5V X1.5V 
I 

3V 

OV 

TEST Sl 

tpLtt/lPHL Open 

tPLZ/lPZL 7V 

tpHz/lPZH Open 

TIminglnput -------x,1.5V 
___ ~--J, 1'--_____ OV 

3V 

Data Input 

Output 
Control 

'... .1. .' , tau 1- th ' , , 

--"""""*1.5 V '£:: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD 11MES 

=X1.5V ):(1.5 V 
I 

tpZL ---+i l1li- I , 

3V 

OV 

Output 

tPLH --J...---+l K tpHL 
Output I tPLZ-.I ~ , 1 I ~VOH I ~.5V -I K 3.5 V Wavetorm1 I , 1.5V I 1.5V 

Sl at7V 
I 

YOL+0.3V V , I VOL I (see Note C) ~ -- OL , 
~tPLH I 1 tpHZ~ 

tPHL~ tpZH~ ~ Output I 

\1.5 V 
FVOH Waveform 2 

/1.5 V 
~H-O.3V VOH 

1.5V Sl atOpen 
=OV 

Output 
- VOL 

VOLTAGE WAVEFORMS 
PROPAGA110N DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

(see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE 11MES 

LOW- AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR :S 10 MHz, Zo = 50 Q, tr :S 2.5 ns, tf:S 2.5 ns. 
C. Waveform 1 is for an output wRh internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output wRh internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus™ Family 

• State-of-the-Art EPIC-IIBTM BiCMOS Design 
Significantly Reduces Power DIssipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
<0.8VatVcc=5V, TA = 25°C 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

The 'ABT16373A is a 16-bit transparent O-type 
latch with 3-state outputs designed specifically for 
driving highly capacitive or relatively 
low-impedance loads. It is particularly suitable for 
implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 

SN54ABT16373A, SN74ABT16373A 
16-BIT TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCBSI60- DECEMBER 1992 

SN54ABT16373A ••• WD PACKAGE 
SN74ABT16373A ..• DGG OR DL PACKAGE 

(TOP VIEW) 

10E 1 

101 
102 

GNO 
103 
104 6 

Vce 
105 
106 9 

GNO 
107 11 

108 
201 
202 

GNO 
203 
204 

Vce 
205 

206 
GNO 
207 
208 

1LE 
101 
102 
GNO 
103 
104 

Vcc 
105 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 
Vee 
205 
206 
GNO 
207 

208 

2LE 

The device can be used as two 8-bit latches or one 16-bit latch. When the latch-enable (LE) input is high, the 
Q outputs follow the data (0) inputs. When LE is taken low, the Q outputs are latched at the levels set up at the 
o inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components 

The output enable (OE) does not affect internal operations of the latch. Old data can be retained or new data 
can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tiedto Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16373A is available in TI's shrink small-outline package (OL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16373A is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16373A is characterized for operation from -40°C to 85°C. 

Widebus and EPIC-UB are trademarks of Texas Instruments IncorpOrated. 

~TEXAS " 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS, TElW175265 

Copyright © 1992. Texas Instruments Incorporated ' 
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SN54ABT16373A, SN74ABT16373A 
16-BIT'TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBSl60 - DECEMBER 1992 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 

OE LE D Q 

L H H H 

L H L L 

L L X QO 
H X X Z 

logic symbolt logic diagram (positive logic) 

10E 

lLE 

20E 

2LE 

lDl 

lD2 

lD3 

104 

lD5 

lD6 

lD7 

lD8 

2D1 

202 

2D3 

204 

2D5 

206 

'2D7 

2D8 

1 "-
48 

24 
" 

25 

47 

46 

44 

43 

41 

40 

38 

37 

38 

35 

33 

32 

30 

29 

27 

26 

lEN 

C3 

2EN 

C4 ., r 
3D l'i7 

4D 2'i7 

10E -'------a 

lLE 

lDl _4;:,:,7 ___ +--1 
2 

lQl 
3 

102 
5 

lQ3 
6 

8 
lQ4 

To Seven Other Channels 
lQ5 

9 
lQ6 

11 

12 
lQ7 20E 

lQ8 
13 

2Ql 2LE 
14 

202 
16 

17 
2Q3 2Dl 

36 

204 
19 

2Q5 
20 

206 
22 

207 
23 

2Q8 To Seven Other Channels 

tThis symbol is in accordance with ANSVIEEE Std 91·1984 
and lEe Publication 617·12. 
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SN54ABT16373A,SN74ABT16373A 
16-BIT TRANSPARENT D-TYPELATCHES 

WITH 3-STATE OUTPUTS 
SCBS160- DECEMBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16373A ................................. 96 mA 

SN74ABT16373A ................................ 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................. 0.8 W 

DL package .............................. 0.85 W 
Storage temperature range....................... ........ . . ............ .......... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current , 
At/Av Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating Inputs must be held high or low. 
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SN54ABT16373A 

MIN MAX 

4.5 5.5 

2 

0.8 

0 Vee 

-24 

48 

10 

-55 125 
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SN74ABT16373A 

MIN MAX 

4.5 5.5 

2 

0.8 

0 Vee 

-32 

64 

10 

-40 85 

UNIT 

V 

V 

V 

v 
rnA 

rnA 

nslV 

°e 
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SN54ABT16373A, SN74ABT16373A 
16-BIT TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBS160-0ECEMBER 1992 

electrical characteristics over recommended operating free-air temperature rarlge (unless 
otherwise noted) 

TA = 25°C SN54ABT16373A SN74ABT16373A 
PARAMETER TEST CONDITIONS 

TYpt UNIT 
MIN MAX MIN MAX MIN MAX 

VIK Vee=4.qV, 11=-18mA -1.2 -1.2 -1.2 V 

Vee =4.5 V, IOH=-3mA 2.5 2.5 2.5 

Vee=5V, IOH=-3mA 3 3 3 
VOH 

Vee =4.5 V, 10H =-24 rnA 
V 

2 2 

Vee =4.5 V, IOH=-32mA 2:j: 2 

Vee=4.5V, . IOl=48mA 0.55 0.55 
VOL 

0.55:j: 
V 

Vee =4.5 V, 10l= 64 rnA 0.55 

II Vee =5.5 V, VI = Vee or GND ±1 ±1 ±1 j.IA 

10ZH Vee =5.5 V, VO=2.7V 50 50 50 j.IA 

10Zl Vee =5.5 V, VO=0.5V -50 -50 -50 j.IA 

loll Vee=O, VI or VO"; 4.5 V ±100 ±100 j.IA 

leEX Vee =5.5 V, VO=5.5V Outputs high 50 50 50 j.IA 

10§ Vee =5.5 V, VO=2.5V -50 -100 -180 -50 -180 -50 -180 rnA 

Outputs high 2 2 2 

lee 
Vee=5.5V, 10=0, Outputs low 85 85 85 

rnA 
VI = Vee or GND Outputs 

disabled 
2 2 2 

81eel1 
Vee =5.5 V, One input at 3.4 V, 

1.5 1.5 1.5 rnA 
Other inputs at Vee or GND 

ei VI = 2.5 V or 0.5 V 3.5 pF 

eo Vo = 2.5 V or 0.5 V 9.5 pF 

-t All tYPical values are at Vee - 5 V. 
:j: On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

tw Pulse duration, lE high 

tsu Setup time, data before lEt 

th Hold time, data after lEt 

3-38 

VCC=5V, 
TA=25°C 

MIN MAX 

3.3 

1.5 

1 
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MIN MAX 

3.3 

1.5 

1 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN74ABT16373A 
UNIT 

MIN MAX 

3.3 ns 

1.5 ns 

1 ns 



SN54ABT16373A, SN74ABT16373A 
16-BIT TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCBSl60-DECEMBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
D 

tPHL 

tPLH 
LE 

tpHL 

tpZH 

tpZL 
OE 

tPHZ 
OE 

tpLZ 

TO 
VCC=5V, 
TA=25°C 

(OUTPUT) 
MIN TYP MAX 

Q 

Q 

Q 

Q 

1.4 3.7 

2 4 

1.7 4.1 

2.3 4.3 

1.1 3.4 

1.5 3.5 

2.4 5.1 

1.6 4.4 

~TEXAS 
INSTRUMENTS 

5.3 

5.4 

5.7 

5.6 

5 

4.9 

7.1 

5.8 

SN54ABT16373A 

MIN MAX 

1.4 6.5 

2 6.5 

1.7 7 

2.3 6.3 

1.1 6.4 

1.5 5.8 

2.4 8.5 

1.6 8 
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SN74ABT16373A 
UNIT 

MIN MAX 

1.4 6.3 
ns 

2 6.2 

1.7 6.7 
ns 

2.3 6.1 

1.1 6.1 
ns 

1.5 5.6 

2.4 8.1 
ns 

1.6 6.5 
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SN54ABT16373A, SN74ABT16373A 
16~BIT TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBSl60-DECEMBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

Sl SOOO 
From Output ---'~~'--'VV'v--~-./ 

o Open 

r~ 
TEST Sl 

Under Test 

CL=50pF 

(see Note A) T SOOO 

-=-

LOAD CIRCUIT FOR OUTPUTS 

~lw--+l 
I I 

Input 3 }(f"'l-.S-V-.-- :: 

VOLTAGE WAVEFORMS 
PULSE DURATION 

Timing Input 

Data Input 

tPLWtPHL Open 

tPLZ/tPZL 7V 

tpHZ/tPZH Open 

3V 
-------x1.5v 

---~--'. 1'------- ov 
I.. ~ ~ 
I tau r th -I 
I I 

----..*l~V '£ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

Input 
(sea Note B) ~_l._SV_-J~~l_.S_V ___ 

3V 

OV 
Output 

Control ~l.SV ~~1._S_V __ _ 

3V 

OV 

Output 

I I ~ 
tpLH ~ 1 I tpHL 

I I I ~-- VOH 
I !1.5V 1 1.SV 

---+I......J 1 VOL 

tPHL~ ~tPLH 
~. v:-::-1 VOH 
"l.SV T 1.SV 

. -- VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

Output 
Waveform 1 

Sl at7V 
. (see Note C) 

Output . 
Waveform 2 
Sl atOpen 

(see Note C) 

tpZL -+i l1li- 1 

__ ;-1 ""\. i tPLZ-+i 
3.SV 

1 1.SV 1 

1 

1 

VOL + 0.3 V . 

I tpHZ~ j..----- VOL 

tpZH~ ~ 1 
I r----i------ VOH 

VOH-0.3 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

NOTES: A. CL includes probe and jig capacHance. 
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B. All input pulses are supplied by generators having the following characteristics: PRR S; 10 MHz, Zo = 50 0. tr S; 2.5 ns, tf S; 2.5 ns. 
C. Wal/eform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with' internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transHion per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus™ Family 

• State-of-the-Art EPIC-IIBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
Mll-STD-883C, Method 3015 

• latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
<0.8 V at Vee = 5 V, TA = 25°C 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

The 'ABT16374A is a 16-bit edge-triggered 
Ootype flip-flop with 3-state outputs designed 
specifically for driving highly capacitive or 
relatively low-impedance loads. It is particularly 
suitable for implementing buffer registers, 1/0 
ports, bidirectional bus drivers, and working 
registers. 

SN54ABT16374A, SN74ABT16374A 
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
MARCH 1993-REVISED JULY 1993 

SN54ABT16374A ••• WD PACKAGE 
SN74ABT16374A ••• DGG OR DL PACKAGE 

(TOP VIEW) 

10E 
101 
102 

GNO 

Vee 
105 
106 

GNO 
107 
108 
201 
202 

GNO 
203 
204 

Vee 
205 
206 

GNO 
207 
2Q8 
20E 

1 

4 

9 

1CLK 
101 
102 
GNO 
103 
104 

Vee 
105 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 

Vee 
205 
206 
GNO 

27 207 
26 208 
25 2CLK 

The device can be used as two 8-bit flip-flops or one 16-bit flip-flop. On the positive transition of the clock (CLK) 
input, the Q outputs of the flip-flop take on the logic levels set up at the data (0) inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components 

The output enable (OE) does not affect internal operations of the flip-flop. Old data can be retained or new data 
can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to V CC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16374A is available in TI's shrink small-outline package (OL), which provides twice the 1/0 pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16374A is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16374A is characterized for operation from -40°C to 85°C. 

Widebus and EPle'lIB are trademarks of Texas Instruments Incorporated. 

~:~coo::.:::1:.=.lsperCU.:m..: :1.:10:::'= 
IIInciard .... nty. Production procsssIng does not necessarily Include 
teIIlngofaU __ • '~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1993. Texas Instruments Incorporated 
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SN54ABT16374A, SN74ABT16374A 
16 .. BIT EDGE· TRIGGERED D· TYPE FLlP~FLOPS 
WITH 3·STATE OUTPUTS 
MARCH 1993 - REVISED JULY 1993 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 

OE ClK D Q 

l i H H 

L i L L 

L H orL X 00 
H X X Z 

logic symbolt logic diagram (positive logic) 

10E 

1ClK 

20E 

2ClK 

1D1 

1D2 

1D3 

104 

1D5 

106 

1D7 

1D8 

2D1 

2D2 

2D3 

2D4 

2D5 

206 

2D7 

208 

1 

48 

24 

25 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

" 1EN 

C1 

.1'-,. 2EN 

C2 ., 
1D 

2D 

10E 

1ClK 

1D1 
47 

r 2 
1'17 1Q1 

3 
1Q2 

5 
1Q3 

6 
1Q4 

8 
1Q5 

9 
1Q6 

11 

12 
1Q7 20E 

1Q8 
13 

2'17 2Q1 2ClK 
14 

2Q2 
16 

17 
2Q3 2D1 

36 

2Q4 
19 

2Q5 
20 

2Q6 
22 

2Q7 
23 

2Q8 

t This symbol is in accordance with ANSI/IEEE Sid 91-1984 
and lEe Publication 617-12. 
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SN54ABT16374A, SN74ABT16374A 
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
MARCH 1993 - REVISED JULY 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16374A ................................. 96 mA 

SN74ABT16374A ................................ 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................. 0.8 W 

DL package .............................. 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings' may cause pennanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

I!..tll!..v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating Inputs must be held high or low. 

~TEXAS 
INSTRUMENTS 

SN54ABT16374A 

MIN MAX 

4.5 5.5 

2 

0.8 

0 Vee 
-24 

48 

10 

-55 125 
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SN74ABT16374A 

MIN MAX 

4.5 5.5 

2 

0.8 

0 Vee 
-32 

64 

10 

-40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

nslV 

°e 
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SN54ABT16374A, SN74ABT16374A _ 
16-BIT EDGE·TRIGGERED D~TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
MARCH 1993 - REVISED JULY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT18374A SN74ABT18374A 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK VCC=4.5V, 11=-18mA -1.2 -1.2 -1.2 V 

VCC=4.5V, IOH=-3mA 2.5 2.5 2.5 

VCC=5V, IOH=-3mA 3 3 3 
VOH V 

VCC =4.5 V, 10H =-24 mA 2 2 

VCC=4.5V, IOH=-32mA 2:1: 2 

VCC=4.5V, IOl=48mA 0.55 0.55 
VOL 

0.5s:t: 
V 

VCC=4.5V, 10l=64mA 0,55 

II VCC =5.5 V, VI = VCC or GND ±1 ±1 ±1 ~ 

10ZH VCC=5.5V, VO=2.7V SO 50 SO ~ 

10Zl VCC = 5.5 V, VO=0.5V -50 -50 -50 ~ 

loff VCC=O, VI orVO ~ 4.5 V ±100 ±100 ~ 

ICEX VCC = 5.5 V, VO=5.5V Outputs high 50 50 50 ~ 
10§ VCC=5.5V, VO=2.5V -SO -100 -180 -50 -180 -50 -180 mA 

Outputs high 2 2 2 

ICC 
VCC = 5.5 V, 10=0, Outputs low 72 72 72 

mA 
VI = VCC or GND Outputs 

disabled 
2 2 2 

AICClI 
VCC=5.5V, One input at 3.4 V, 

1.5 1.5 1.5 -mA 
Other inputs at VCC or GND 

Ci VI = 2.5 VorO.5 V 3.5 pF 

Co Vo = 2.5 VorO.5 V 9.5 pF 

t All typical values are at VCC = 5 V. 
:I: On products compliant to Mll-STD-883, Class e, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GNO. 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

fclock Clock frequency 

tw Pulse duration, ClK high or low' 

tsu Setup time, data before ClKt 

th Hold time, data after CLKt 
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VCC=5V, 
TA=25°C 

MIN MAX 
0 150 

3.3 

1.1 

1.3 
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MIN MAX 

0 150 

3.3 

1.3 

1.5 
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SN74ABT18374A 
UNIT 

MIN MAX 

0 150 MHz 

3.3 ns 

1.1 ns 

1.3 ns 



SN54ABT16374A, SN74ABT16374A 
16-BIT EDGE-TRIGGERED D-TVPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
MARCH 1993 - REVISED JULY 1993 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER (INPUT) 

'max 
IplH 

elK 
IpHl 

IpZH 

IpZl 
OE 

IpHZ 
OE 

IpLZ 

TO 
Vee = 5 V, 

(OUTPUT) 
TA=25°e 

MIN TYP MAX 

Q 

Q 

Q 

150 

1.8 4.3 5.4 

2.7 4.7 5.6 

1.2 3.4 4.8 

1.6 3.5 4.7 

2.2 5.5 7.1 

2.2 4.3 5.8 

'~TEXAS 
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SN54ABT16374A 

MIN MAX 

150 

1.5 6.9 

2.2 6.9 

0.8 6.1 

1.2 5.5 

1.8 9.6 

1.8 7.2 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN74ABT16374A 
UNIT 

MIN MAX 

150 MHz 

1.8 6.2 
ns 

2.7 5.9 

1.2 5.6 
ns 

1.6 5.3 

2.2 8.2 
ns 

2.2 6.6 
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SN54ABT16374A, SN7 4ABT1637 4A 
16·BIT EDGE·TRIGGERED D·TYPE FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
MARCH 1993 - REVISED JULY 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

soon 
From Output -_~-_--A./'Vv--_--/ 

Under Test 

CL = SO pF 

(see Note A) I soon 

Sl o Open 

r' 
-=-

LOAD CIRCUIT FOR OUTPUTS 

Timing Input 

*-- tw ----.! 
1 1 

Input 3 )\~l-._S~V~~~-_- :: Data Input 

Input 
(see Note B) 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~l.SV Xl .SV 
I 

1 1 
KtPHL tpLH~ 

1 
I 

3V 
Output 

ov Control 

Output VOH 
Waveform 1 

TEST Sl 

tpLHltpHL Open 

tpLZltpZL 7V 

tPHZ/tpZH Open 

-------xl.S V 

------I. 1'-_____ _ 
I.. .~ ~ 
1 tsu 1 th 1 
1 1 

-=-x-' --..,. 1 _l.S_V_· ___ ~ 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

==::=>(l.SV ):(l.SV 

I 
tpZL~ ~ I 

I I tPLZ--.I 
1 I 

I 1.S V I 

3V 

OV 

3V 

OV 

3V 

OV 

3.SV 

/l.SV :~ Sl at 7 V VOL + 0.3 V 
1 I VOL I ---- VOL 

(see Note C) ~ 1 
tPHL~ l~tPLH 

\.l.SV 
FVOH 

1.S V 

VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

Output 
Waveform 2 
Sl at Open 

(see NoteC) 

I 1 tpHZ~ 
tpZH~ ~ I 1 ---- VOH 

VOH-O.3 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

NOTES: A. CL includes probe and jig capacitance. 
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B. All input pulses are supplied by generators having the following characteristics: PRR ,:; 10 MHz, Zo = 50 n, tr ,:; 2.5 ns, If ,:; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16377, SN74ABT16377 
16-BIT EDGE-TRIGGERED D-TVPE FLIP-FLOPS 

WITH CLOCK ENABLE 

• Members of the Texas Instruments 
Widebus™ Family 

• State-of-the-Art EPIC-HBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 5 V, T A = 25°C 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Packaged in Plastic '300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

The' ABT16377 is a 16-bit positive-edge-triggered 
D-type flip-flop with a clock (1 ClK or 2ClK) input. 
It is particularly suitable for implementing buffer 
and storage registers, shift registers, and pattern 
generators. 

OCTOBER 1992 - REVISED JULY 1993 

SN54ABT16377 .•• WD PACKAGE 
SN74ABT16377 •.• DL PACKAGE 

(TOP VIEW) 

1CLKEN 1CLK 
101 101 

102 
GNO 

103 103 
104 104 
Vee Vee 
105 105 

106 
GNO GNO 

107 
108 108 
201 201 
202 202 

GNO GNO 
203 203 
204 204 
Vee Vee 
205 205 
206 206 

GNO GNO 
207 207 
208 208 

2CLKEN 2CLK 

The device can be used as two 8-bit flip-flops or one 16-bit flip-flop. On the positive transition of the clock input, 
the Q outputs of the flip-flop take on the logic levels set up at the data (D) inputs. 

Data input information that meets the setup time requirements is transferred to the Q outputs on the 
positive-going edge of the clock pulse if the common clock-enable (1 ClKEN or 2ClKEN) input is low. Clock 
triggering occurs at a particular voltage level and is not directly related to the transition time of the positive-going 
pulse. When the buffered clock input is at either the high or low level, the D input signal has no effect atthe output. 
The circuits are designed to prevent false clocking by transitions at ClKEN. 

The SN74ABT16377 is available in TI's shrink small-outline package (Dl). which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16377 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16377 is characterized for operation from -40°C to 85°C. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW infonnatlon concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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SN54ABT16377, SN74ABT16377 
16·BIT EDGE·TRIGGERED D·TYPE FLlp·FLOPS 
WITH CLOCK ENABLE 
OCTOBER 1992 - REVISED JULY 1993 

logic diagram (positive logic) 

1ClK 
48 

1ClKEN 

1D1 
47 

2ClK 
25 

2ClKEN 

2D1 36 

3--48 

ClKEN 

H 

L 

L 

X 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 

ClK D Q 

X X 00 
l' H H 

l' L L 

H orL X 00 

v 
To Seven Other Channels 

~------~vr------~ 

To Seven Other Channels 

•• 
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C1 
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2Q1 
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SN54ABT16377, SN74ABT16377 
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH CLOCK ENABLE 
OCTOBER 1992 - REVISED JULY 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16377 .................................. 96 mA 

SN74ABT16377 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air) ........................................ 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

/)"til!N Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 
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SN54ABT16377 SN74ABT16377 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vee 0 Vee 

-24 -32 

48 64 

10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

rnA 

rnA 

ns/V 

'e 
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SN54ABT16377, SN74ABT16377 
16~BIT EDGE·TRIGGERED D·TYPE FLlp·FLOPS 
WITH CLOCK ENABLE 
OCTOBER 1992 - REVISED JULY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54ABT16377 SN74ABT16377 
PARAMETER TEST CONDITIONS 

TYPt MIN MAX MIN MAX MIN MAX 

VIK Vee=4.5 v, 11=-18mA -1.2 -1.2 -1.2 

Vee=4.5 v, 10H =-3 rnA 2.5 2.5 2.5 

Vee = 5 V, IOH=-3mA 3 3 3 
VOH 

Vee =4.5 V, 10H =-24 rnA 2 2 

Vee =4.5 V, 10H =-32mA 2:1: 2 

Vee=4.5 V, IOL=48 rnA 0.55 0.55 
VOL 

0.55:1: Vee=4.5V, 10L = 64 rnA 0.55 

II Vee = 5.5 V, VI = Vee or GND ±1 ±1 ±1 

loff Vee=O, VI orVO :;;4.5 V ±100 ±100 

leEX Vee=5.5 V, VO=5.5V Outputs high 50 50 50 

10§ Vee=5.5 V, Vo = 2.5 V -50 -100 -180 -50 -180 -50 -180 

Outputs high 2 2 2 

Vee = 5.5 V, 10=0, Outputs low 67 67 67 
Ice VI = Vee or GND Outputs 

disabled 
2 2 2 

Vee =5.5 V, One input at 

Ll.lee~ 3.4 V, Other inputs at Vee or 1.5 1.5 1.5 
GND 

ei VI = 2.5 V or 0.5 V 

eo Vo = 2.5 V or 0.5 V 

t All tYPical values are at Vee = 5 V. 
:I: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
~ This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 
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UNIT 

V 

V 

V 

f.lA 
f.lA 
f.lA 
rnA 

rnA 

rnA 

pF 

pF 



SN54ABT16460, SN74ABT16460 
4·TO·1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 

• Members of the Texas Instruments 
Widebus™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 V at Vee = 5 V, TA = 25°C 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOH' 64-mA lod 
• Bus-Hold Inputs Eliminate the Need for 

External Pullup Resistors 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

The 'ABT16460 is a 4-bit-to-1-bit multiplexed 
registered transceiver used in applications where 
four separate data paths must be multiplexed 
onto, or demultiplexed from, a single data path. 
Typical applications include multiplexing and/or 
demultiplexing of address and data information in 
microprocessor- or bus-interface applications. 
This device is also useful in memory-interleaving 
applications. 

- REVISED JULY 1993 

SN54ABT16460 ... WD PACKAGE 
SN74ABT16460 ... DL PACKAGE 

lEAB1 
lEAB2 
lEBA 
GND 
LEB1 

Vee 
ClKBA 

ClKAB 

1A 
2A 

CE_SELO 
CE_SEL1 

3A 
4A 

GND 
ClKENAB 

ClKENB 
ClKENBA 

Vee 
LEB3 
LEB4 
GND 

LEAB3 

(TOP VIEW) 

1 OEB1 
OEB2 
SElO 
GND 
1B1 
1B2 

Vee 
1B3 
1B4 
2B1 
GND 
2B2 
2B3 
2B4 
3B1 
3B2 
3B3 
GND 
3B4 
4B1 
4B2 

Vee 
4B3 
4B4 
GND 
SEL1 

LEAB4 OEB4 
"'---_ .. 

Five 4-bit I/O ports (1A-4A, 1 B1-4, 2B1-4, 3B1-4, and 4B1-4) are available for address and/or data transfer. 
The output-enable (OEB, OEB1-0EB4, and OEA) inputs control the bus transceiver functions. These control 
signals also allow 4-bit or 16-bit control depending on the OEB level. 

Address and/or data information can be stored using the internal storage latches/flipflops. The latch-enable 
(LEB1-LEB4, LEBA, and LEAB1-LEAB4) and clock/clock-enable (CLKlCLKEN) inputs are used to control 
data storage. When either one of the latch-enable inputs is high, the latch is transparent (clock is a don't care 
as long as the latch-enable is high). When the latch-enablf;j input goes low (providing that the clock does not 
transit from low to high), the data present at the inputs is latched and remains latched until the latch-enable input 
is returned high. When the clock-enable is low and the corresponding latch-enable is low, data can be clocked 
on the low to high transition of the clock. When either the clock-enable or the corresponding latch-enable is high, 
the clock is a don't care. 

Four select pins (SELO, SEL 1, CE_SELO, and CE_SEL 1) are provided to multiplex data (A port), or to select 
one of four clock-enables (B port). This allows the user to have the flexibility of controlling one bit at a time. 

Active bus-hold circuitry is provided to hold unused or floating inputs at a valid logic level. 

Widebus and EPle·lIB are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concerns products In the formative or 

~=~~:1cJ;~~e8re~es1;~~:~~!~;~~::=cre:a~: rl~r:! 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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SN54ABT16460, SN74ABT16460 
4·TO·1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
OCTOBER 1992 - REVISED JULY 1993 

description. (continued) 

3-52 

To ensure the high-impedance state during power-up or power-down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16460 is available in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16460 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16460 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
A-TO-B OUTPUT-ENABLEt 

INPUTS OUTPUT 

OEB OEBn Bn 

H H Z 

H L Z 

L H Z 

L L Active 

tn = 1, 2, 3, 4 

FUNCTION TABLE 
A-TO-B STORAGE (ASSUMING OEB = L, OEBn = L)* 

INPUTS 

CLKENAB CE_SEL1 CE_SELO CLKAB LEAB1 LEAB2 LEAB3 LEAB4 

X X X H or L H L L L 

X X X H or L H H H L 

L X X L L L L L 

L L L i L L L L 

L L H i L L L L 

L H L i L L L L 

L H H i L L L L 

H X X i L L L L 

* This table does not cover all the latch-enable cases since they have similar results. 
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OUTPUTS 

B1 B2 83 B4 

A AO Ao AO 

A A A AO 

Ao Ao AO AO 

A Ao AO AO 

Ao A Ao AO 

AO Ao A Ao 
AO AO AO A 

Ao Ao AO Ao 



SN54ABT16460, SN74ABT16460 
4·TO·1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 

Function Tables 

B-TO-A STORAGE (BEFORE POINT UP") 

INPUTS 

CLKENB CLKBA LEB1 LEB2 LEB3 LEB4 SEL1 SELO 

X 

X 

X 

X 

L 

L 

X H L L L L L 

X L H L L L H 

X L L H L H L 

X L L L H H H 

L L 

t 
L H 

L L L L 
H L 

H H 

L L 

L H 
H orL L L L L 

H L 

H H 

B-TO-A STORAGE (AFTER'POINT UP") 

INPUTS OUTPUT 

CLKENBA CLKBA LEBA OEA B A 

X X X H X Z 

x X H L L L 

X X H L H H 

H X L L x Aot 
L t L L L L 

L t L L H H 

L H orL L L X Aot 
.. t Output level before the indicated steady-state mput condlllOns 

were established. 
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OCTOBER 1992 - REVISED JULY 1993 

uP" 

B1 
B2 
B3 
B4 
B1 
B2 
B3 
B4 

B10t 
B20t 
B30t 
B40t 
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SN54ABT16460, SN74ABT16460 
4-TO-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
OCTOBER 1992 - REVISED JULY 1993 

logic diagram (positive logic) 

LEB 

LEB 

LEB 

LEB 

4 

3 

2 

1 

V 

""-V 
V 

~ 

""......1 

LEAB 

LEAB 

LEAB 

LEAB 

OEBl 

4 

3 

2 

rClJr-
. -LL-rr--' 

OEB2 

B 

SEL 1 

SEL 0 

LEB A 

CLKB A 

CLKENB A 

CLKAB 

lA 
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OEB3 

'---b--s -Q: OEB4 
t-- OEB r---------------, I --.. I 

I -----<;J= --<I-- CE_SELO I 
I ~ ~CE_SELl I 
I i--LF I I .--.. ~ CLKENAB I 
L ~_~~~~!!.e~o!..J 

r----- - -, 
10f4 ~ I 

Channels D 

1 i ClK 

ri> ~ I 
~ I 

reEl----< 
D 

Ui r I- ClK 

ri> ClK ~ M t---- CE 
D 

l u ~ 
lEt---- X t---- ClK I '-- CE I D U! lE 

~ ~ 
ClK 

CE 
D 

~ 
lE r--'-- lE 

I 
ClK 

t-CE 
t-D 

I .......... 
I 'LE 

1 
~ ClK t--CE 
-~ I r--

I lE 

! 
~ ClK r----CE 

I -~ 
r--

I lE 

I >- ClK r----CE 
I D L. __ 

-------------- --- -----==-------
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SN54ABT16460, SN74ABT16460 
4-TO-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
OCTOBER 1992 - REVISED JULY 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16460 .................................. 96 mA 

SN74ABT16460 .................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clampcurrent, 10K (Vo < 0) ............. .... . . . . . . . . . . . . . . . . . .. .. . . . . . . . . .. . . . . . . .. -50 mA 
Maximum power dissipation at T A = 55°C (in still air) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated cenditions for eX1ended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp·current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

10H High-level output current 

10L Low-level output current 

I!tll!v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pms (mput or 1/0) must be held high or low. 
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SN54ABT16460 SN74ABT16460 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vee 0 Vee 

-24 -32 

48 64 

10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

ns/V 

°e 
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SN54ABT16460, SN74ABT16460 
4-TO-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
OCTOBER 1992 - REVISED JULY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT16460 SN74ABT16460 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX MIN 

VIK VCC=4.5V, 11=-18mA -1.2 -1.2 

VCC=4.5V, IOH=-3mA 2.5 2.5 2.5 

VCC = 5 V, IOH=-3mA 3 3 3 
VOH 

VCC=4.5V, IOH=-24mA 2 2 

VCC=4.5V, 10H =-32 rnA 2+ 2 

VCC=4.5V, IOL=48mA 0.55 0.55 
VOL 

0.55+ VCC=4.5V, 10L= 64 rnA 

VCC=5.5V, Control inputs ±'1 ±1 
II 

VI = VCC or GND A orB ports ±100 ±100 

VCC=4.5V, VI =0.8V 100 
I I (hold) 

VCC =4.5 V, VI=2V 
Aor B ports 

-100 

10ZH§ VCC=5.5V, VO=2.7V 50 50 

10ZL§ VCC= 5.5 V, VO=0.5V -50 -50 

loff VCC=O, VI orVO S:4.5 V ±100 

ICEX VCC = 5.5 V, VO=5.5V Outputs high 50 50 

1011 VCC=5.5V, VO=2.5V -50 -100 -200 -50 -200 -50 

Outputs high 2 2 
VCC=5.5V, AorB Outputs low 35 35 

ICC 10=0, 
VI = VCC or GND 

ports Outputs 
disabled 

2 2 

Ll.ICC# 
VCC=5.5V, One input at 3.4 V, 

1.5 1.5 
Other inputs at VCC or GND 

Ci VI = 2.5 V or 0.5 V Control inputs 

Cio Vo = 2.5 V or 0.5 V A or B ports 

t All typical values are at VCC = 5 V. 
+ On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 
11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 
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MAX 

-1.2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-200 

2 

35 

2 

1.5 

UNIT 

V 

V 

V 

J!A 

J!A 

J!A 
J!A 
J!A 
J!A 
rnA 

rnA 

rnA 

pF 

pF 



SN54ABT16460, SN74ABT16460 
4-TO-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
OCTOBER 1992 - REVISED JULY 1993 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SN54ABT16460 SN74ABT16460 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency 0 150 0 150 MHz 

LEAB or LEBA high 4 
tw Pulse duration ns 

CLKAB or CLKBA high or low 4 

BeforeCLKi 
AorB 2 

CLKEN 3 
tsu Setup time ns 

CLK high 2 
A before LEABJ. or B before LEBAJ. 

CLKlow 2 

AorB 2 

th Hold time 
AfterCLKi 

CLKEN 2 ns 

A after LEABJ. or B after LEBAJ. 3 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM PARAMETER 
(INPUT) 

tpLH 
AorB 

tPHL 

tPLH 
CLKAB 

tpHL 

tpLH 
CLKBA 

tpHL 

tpLH 
LEAB 

tpHL 

tpLH 
LEBA 

tPHL 

tpLH 
LEB 

tpHL 

tpLH 
SEL 

tpHL 

tPLH 

tPHL 
CE_SEL 

tpZH 
OE 

tpZL 

tpHZ 
OE 

tpLZ 

TO 
Vee =5 V, 

(OUTPUT) 
TA=25°C 

MIN TYP MAX 

BorA 

B 

A 

B 

A 

A 

A 

B 

AorB 

AorB 
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SN54ABT16460 SN74ABT16460 
UNIT 

MIN MAX MIN MAX 

7 
ns 

7 

ns 

ns 

7 
ns 

7 

6 
ns 

6 

8 
ns 

8 

8 
ns 

8 

ns 

10 
ns 

10 

10 
ns 

10 
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SN54ABT16460, SN74ABT16460 
4-TO-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
OCTOBER 1992 - REVISED JULY 1993 

PARAMETER MEASUREMENT INFORMATION 

Sl SOOO 
From Output --'-~'---'VVv---_-/ 

Under Test 

CL=SOpF 

(seeNoteA) I SOOO 

LOAD CIRCUIT FOR OUTPUTS 

o 7V 

o Open 

r' TEST 

tPLHItPHL 
tPLzltPZL 
tpHZ/tpZH 

-=-

Timing Input 

Sl 

Open 
7V 

Open 

~tw~ 
I I I tsu th 

I I 

3V 

Input 3 }(:l.~S~V~~~~ :: Data Input --"""""'*l.SV ~ :: 
VOLTAGE WAVEFORMS 

PULSE DURATION 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

Input 
(see Note B) ==>i<l.SV Xl .SV 

3V 
Output 

OV Control ==>(l.SV ):(l.SV 

3V 

OV I I 
I I 

KtPHL tpLH~ 

I 
!l.SV 

~VOH I I 1.5 V 
I I VOL 
I 

IKtPLH tpH L --i+----.j 

Output 

\l.SV 
FVOH 

1.S V 

VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

Output 
Waveform 1 

Sl at 7 V 
(see Note C) 

Output 
Waveform 2 
Sl at Open 

(see Note C) 

tpZL~ ~ I 

I I tPLz1 
3.SV 

I 1.5 V I 
VOL+0.3V 

I ---- VOL 

~ I 
tpZH~ 

I tpHZ~ 
~ I I ---- VOH 

VOH-0.3V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH·LEVEL ENABLING 

=OV 

NOTES: A. CL includes probe and jig capacitance. 

3-58 

B. All input pulses are supplied by generators having the fOllowing characteristics: PRR :s; 10 MHz, Zo = 50 n, tr :s; 2.5 ns, tf:S; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

\l'Javeform 2 is for an output with intemal conditions such that the output is high except when disabied by the output controi. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 V at Vee = 5 V, T A = 25°C 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAIOd 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

The 'ABT16470 is a 16-bit registered transceiver 
that contains two sets of Ootype flip-flops for 
temporary storage of data flowing in either 
direction. The' ABT16470 can be used as two 8-bit 
transceivers or one 16-bit transceiver. Separate 
clock (ClKAB or ClKBA) and output-enable 
(OEAB or OEBA) inputs are provided for each 
register to permit independent control in either 
direction of data flow. 

To avoid false clocking of the flip-flops, clock 
enable (ClKEN) should not be switched from high 
to low while ClK is high. 

SN54ABT16470, SN74ABT16470 
16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS085B- , FEBRUARY 1991 - REVISED JULY 1993 

SN54ABT16470 ••• WD PACKAGE 
SN74ABT16470 ••• DL PACKAGE 

(TOP VIEW) 

10EAB 1 
1CLKAB 

1CLKENAB 
GND 
1A1 
1A2 

1A5 
GND 11 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 
VCC 
2A7 
2A8 

GND 
2CLKENAB 

10EBA 
1CLKBA 
1CLKENBA 
GND 
1B1 
1B2 
VCC 

1B3 
1B4 
1B5 
GND 
1B6 
1B7 
1B8 
2B1 
2B2 
2B3 
GND 
2B4 
2B5 
2B6 
VCC 
2B7 
2B8 
GND 
2CLKENBA 

2CLKAB 2CLKBA 
20EAB 20EBA "'-__ .r 

To ensure the high-impedance state during power up or power down, OE should be tied to VCC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16470 is available in Tl's shrink small-outline package (Ol), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16470 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16470 is characterized for operation from -40°C to 85°C. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 
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SN54ABT16470, SN74ABT16470 
16·BIT REGISTERED TRANSCEIVERS 
WITH a·STATE OUTPUTS 
SCBS085B- 03794, FEBRUARY 1991 - REVISED JULY 1993 

logic symbolt 

10EBA 

1CLKENBA 

1CLKBA 

10EAB 

1CLKENAB 

1CLKAB 

20EBA 
2CLKENBA 

2CLKBA 

20EAB 

2CLKENAB 
2CLKAB 

56 

54 

55 

1 

3 

2 

29 

31 

30 

28 

26 

27 

5 

r--.-

r--.-

"-

"-

r--.-

r--.-

"-

~ 

1A1 
L 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

L 

1EN3 

G1 

1C5 

2EN4 

G2 

2C6 

7EN9 

G7 

7C11 

8EN10 

G8 

8C12 ., r 
\73 1 50 

W 60 1 4\7 

\79 1 110 

~ 120 1 10\7 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
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52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 



logic diagram (positive logic) 

10EBA 

1CLKENBA 

1CLKBA 

10EAB 

1CLKENAB 

1CLKAB 

1A1 5 

20EBA 

2CLKENBA 

2CLKBA 

20EAB 

2CLKENAB 

2CLKAB 

2A1 
15 

SN54ABT16470, SN74ABT16470 
16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS085B- 03794, FEBRUARY 1991 - REVISED JULY 1993 

52 
I--II-e--- 1 B1 

~------~v~------~ 

To Seven Other Channels 

42 
I--l-e--- 2B1 

~------~v~------~ 

To Seven Other Channels 
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SN54ABT16470, SN74ABT16470 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS085B - 03794, FEBRUARY 1991 - REVISED JULY 1993 

FUNCTION TABLEt 

INPUTS 

CLKENAB CLKAB OEAB A 

H X X X 

X X H X 

L L L X 

L l' L L 

L l' L H 

OUTPUT 
B 

Z 

Z 

Bot 

L 

H 

t A-to-B data flow IS shown: B-to-A flow IS similar but uses 
CLKENBA, CLKBA, and OEBA. 

:j: Output level before the indicated steady-state input 
conditions were established. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)§ 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16470 .................................. 96 mA 

SN74ABT16470 .................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air) ........................................... 1 W 
Storage temperature range. . . .... . . . . . . . . . . . . .. . . . . . . ... . . . . .. ... . . . . . . . . . . . . . ... -65°C to 150°C 

§ Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

VCC Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

10H High-level output current 

10L Low-level output current 

AtlM Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or 1/0) must be held high or low. 

PRODUCT PREVIEW information concerns products in the formative or 

=~ncaG::eareo:ses~:~~~~~~!mCI:a~::c re:s:: rigO~r~! 
change or discontinue these products without notice. 
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SN54ABT16470 SN74ABT16470 

MIN MAX MIN MAX 

4.5 5~ 4.5 5.5 

2 ,:!:~' 2 

~~/IO.8 0.8 

qr" VCC 0 VCC 

,~~-5r -24 -32 

/i;l 48 64 
+7(' 10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

ns/V 

'c 



SN54ABT16470, SN74ABT16470 
16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS085B- 03794. FEBRUARY 1991 - REVISED JULY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25'C SN54ABT16470 
PARAMETER TEST CONDITIONS TYpt MIN MAX MIN MAX 

VIK Vee =4.5 V. 11=-18mA -1.2 -1.2 

Vee = 4.5 V. 10H =-3mA 2.5 2.5 

Vee = 5V, 10H =-3 mA 3 3 
VOH 

Vee =4.5V, 10H =-24mA 2 2 

Vee =4.5 V, IOH=-32 mA 2:1: 

Vee =4.5 V, IOL=48mA 0.55 0.5~" 
VOL 

0.55:1: .,:~f VCC = 4.5 V, 10L = 64 mA 

VCC=5.5 V, Control inputs ±1 ~~1 
II 

VI = VCC or GND A or B ports ±100 A:''± 1 00 

10ZH§ VCC= 5.5 V, VO=2.7V 50 ;.;,;,1 50 

10ZL§ VCC=5.5 V, VO=0.5V -50 ..15.0 -50 

loff VCC = 0, Vl orVO,,4.5V ±100 ~"l 

ICEX VCC = 5.5 V, VO=5.5V Outputs high 50 50 

10~ VCC=5.5V, VO=2.5V -50 -100 -200 -50 -200 

VCC=5.5 V. Outputs high 2 2 

ICC 
10=0, 

A or B ports Outputs low 35 35 
VI =VCC or 
GND Outputs disabled 2 2 

L\ICC# 
VCC=5.5 V, One input at 3.4 V, 

0.5 0.5 
Other inputs at VCC or GND 

Ci VI = 2.5 V or 0.5 V Control inputs 3 

Cio Vo = 2.5 V or 0.5 V A or B ports 8.5 

t All typical values are at VCC = 5 V. 
:I: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 
~ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT16470 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-50 -200 

2 

35 

2 

0.5 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 

UNIT 

V 

V 

V 

J.lA 

J.lA 

J.lA 

J.lA 

J.lA 

mA 

mA 

mA 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

fclock Clock frequency 

twll Pulse duration, CLKAB or CLKBA high or low 

tsu Setup time, data before CLKABi or CLKBA i 

th Hold time, data after CLKABi or CLKBAi 

II ThiS parameter is specified by design but not tested. 

PRODUCT PREVIEW information concerns products In the formative or 
desiQ" pltase of development. Characteristic data and other 

~~:::~~~::;tI~~~~~e~:~~~~= ~~~~~:~:serves the right to 

VCC = 5 V, 
TA=25'C 

MIN 

0 

3.3 

4 

1 

~TEXAS 
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MAX 

150 
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SN54ABT16470 SN74ABT16470 
UNIT 

MIN" •. MAX MIN MAX 

,$I .. +-f150 0 150 MHz 

M\~l~:' 3.3 ns 

f~' fA-Qf 4 ns 

1 1 ns 
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SN54ABT16470, SN74ABT16470 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS085B - 03794, FEBRUARY 1991 - REVISED JULY 1993 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER (INPUT) 

Imax 

IpLH 
ClK 

IpHl 

IPZH 
OE 

IpZl 

IPHZ 
OE 

IpLZ 

IpZH 
ClKEN 

IpZl 

IpHZ 
ClKEN 

IpLZ 

PRODUCT PREVIEW information concerns products in the formatlye I)!" 

design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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TO 
Vcc=5V, 
TA = 25°C 

(OUTPUT) 
MIN TYP MAX 

150 

1.4 3.1 
AorB 

1.3 3.2 

1 3.1 
AorB 

1.2 3.6 

1.9 3.7 
AorB 

1.6 3.3 

1 3.4 
AorB 

1.2 3.9 

1.7 3.9 
A or B 

1.5 3.6 

-!!1 TEXAS 
INSTRUMENTS 

4.8 

4.6 

4.3 

5.8 

4.9 

4.8 

4.6 

6 

5.2 

5.3 
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SN54ABT16470 . SN74ABT16470 
UNIT 

MIN MAX MIN MAX 

150 150 MHz 

1.4 5.1 1.4 4.9 

£1 
ns 

1.3 1.3 4.9 

1 lif5 1 4.9 

1.2 <t"'" 6.9 
ns 

1.2 6.8 

1 JtJ'" 6 1.9 5.5 

.~ 
ns 

5.4 1.6 5.3 

hii!' 1 5.8 1 5.7 
ns 

1.2 7.3 1.2 7.2 

1.7 6.2 1.7 5.8 
ns 

1.5 5.5 1.5 5.4 



SN54ABT16470, SN74ABT16470 
16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS085B - 03794, FEBRUARY 1991 - REVISED JULY 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

soon 
From Output --e----<1t--1\I'v"v-----/ 

Under Test 

CL=SOpF 

(see Note A) I soon 

Sl o Open 

r' 
-=-

LOAD CIRCUIT FOR OUTPUTS 

14-- tw ----.! 
I I 

Input 3 }(r .... l-._S~V~~~~ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~l.SV Xl .SV 
I 

I I 
tpLH~ 

3V 

OV 

Data Input 

Output 
Control 

TEST Sl 

tpLH/tPHL Open 

tPLZ/tPZL 7V 

tpHZ/tPZH Open 

3V 

itsu th I 

--=x:--...... I .... l._S_V ____ ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

=::>(1.5 V ):(1.5 V 
I 

tpZL ~ 14- I 

3V 

OV 

Output 

MtP~L ~ Output I : tPLZ----.I 
I 

!l.SV 
~VOH Waveform 1 I ~.SV : 

-Kc 3.5 V 
I I 
I 

: 1.5 V 
Sl at 7 V VOL + 0.3 V 

I VOL I I --- VOL 
I 

~tPLH 
(see Note C) 

I I tPHZ4i ~ tPHL~ tpZH -+i ~ Output 

\l.SV 
Y;;;VOH Waveform 2 

I 

!l.SV 

--- VOH 
~H-0.3V 

Output 1.SV 

-- VOL 
Sl atOpen 

(see Note C) = OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR " 10 MHz, Zo = 50 n, tr " 2.5 ns, tf" 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• UBpM (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 

• ESD Protection Exceeds 2000 V 
Per MIL-STD-883C, Method 3015 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee = 5 V, TA = 25°C 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

These 18-bit universal bus transceivers combine 
D-type latches and D-type flip-flops to allow data 
flow in transparent, latched, and clocked modes. 

Data flow in each direction is controlled by 
output-enable (OEAB and OEBA), latch-enable 
(LEAB and LEBA), and clock (CLKAB and 
CLKBA) inputs. For A-to-B data flow, the device 
operates in the transparent mode when LEAB is 
high. When LEAB is low, the A data is latched if 
CLKAB is held at a high or low logic level. If LEAB 

SN54ABT16500B, SN74ABT16500B 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS057D - , DECEMBER 1990 - REVISED APRIL 1993 

SN54ABT16500B ••• WD PACKAGE 
SN74ABT16500B ••• DGG OR DL PACKAGE 

(TOP VIEW) 

OEAB 
LEAB 

A1 

Vee 
A4 

A5 9 

A6 

GND 
A7 
A8 

A9 

A10 
A11 
A12 

GND 
A13 

A14 

A15 

Vee 
A16 

A17 
GND 
A18 

OEBA 

GND 
CLKAB 
B1 
GND 
B2 

B3 

Vee 
B4 

B5 

B6 

GND 
B7 

B8 

B9 

B10 
B11 
B12 
GND 

38 B13 

37 B14 

36 B15 

35 Vee 
34 B16 

33 B17 
32 GND 
31 B18 

CLKBA 
LEBA GND "l..-__ .T 

is low, the A bus data is stored in the latch/flip-flop on the high-to-Iow transition of CLKAB. Output-enable OEAB 
is active-high. When OEAB is high, the outputs are active. When OEAB is low, the outputs are in the 
high-impedance state. 

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high and OEBA is active low). 

To ensure the high-impedance state during power up or power down, OE should be tied to GND through a 
pulldown resistor; the minimum value of the resistor is determined by the current-sourcing capability of the 
driver. 

The SN74ABT16500B is available in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16500B is characterized over the full military temperature range of -55°C to 125°C. The 
SN74ABT16500B is characterized for operation from -40°C to 85°C. 

Widebus, EPIC-lIB, and UBT are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 
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18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
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3--68 

FUNCTION TABLet 

INPUTS OUTPUT 

OEAB LEAB CLKAB A B 

L X X X Z 

H H X L L 

H H X H H 

H L .j,. L L 

H L .j,. H H 

H L H X BO:l: 

H L L X BO§ 

t A-to-B data flow is shown: B-to-A Ilow is similar but 
uses OEBA, LEBA, and CLKBA. 

:I: Output level before the indicated steady-state input 
conditions were established. 

§ Output level before the indicated steady-state input 
conditions were established, provided that CLKAB 
was low before LEAB went low. 
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logic symbolt 

OEAB 
CLKAB 

LEAB 

OEBA 
CLKBA 

LEBA 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

A10 

A11 

A12 

A13 

A14 

A15 

A16 

A17 

A18 

1 

55 

2 

27 

30 

28 

3 

5 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

26 

EN1 
.. J'-- 2C3 

L" 
C3 
G2 

f'-- EN4 
r--- 5C6 

L" C6 
~5 

L.-
3D 

4\7 
1 

1 

SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

r 
1'7 

60 

SCBS057D - D3658, DECEMBER 1990 - REVISED APRIL 1993 

54 

~ 
52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

31 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

B9 

B10 

B11 

B12 

B13 

B14 

B15 

B16 

B17 

B18 

tThiS symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
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SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS057D - 03658, DECEMBER 1990 - REVISED APRIL 1993 

logic diagram (positive logic) 

OEAB 

ClKAB 
55' 

lEAB 
2 

lEBA 28 

30 
ClKBA 

OEBA _27 __ -U 

3 
A1-------4~ >---~-----_b+--~~~1D 

~~~C1 

ClK 

>----<_5::..;4:.... B1 

1D~~+--++-~==~~+--< 
C11---H 

ClK 

~------~----~v~---------------J 

To 17 Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16500B ................................. 96 mA 

SN74ABT16500B ................................ 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DGG package ............................... 1 W 

DL package ................................. 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t'Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS057D - D3658, DECEMBER 1990 ~ REVISED APRIL 1993 

recommended operating conditions (see Note 2) 
SN54ABT16500B SN74ABT16500B 

MIN MAX MIN 
UNIT 

MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 li}'- 2 V 

Vil low-level input voltage 'Z?'O·8 0.8 V 

VI Input voltage o ,<J."Vee 0 Vee V 

10H High-level output current .,~J' -24 -32 mA 

10l low-level output current r~~"; 48 64 mA 

1!.t11'1v Input transition rise or fall rate I Outputs enabled t:i~ 10 10 nsiV 

TA Operating free-air temperature -55 125 -40 85 °e 

NOTE 2: Unused or floating pins (input or 1/0) must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT16500B SN74ABT16500B 
PARAMETER TEST CONDITIONS TYpt MIN MAX MIN MAX 

VIK Vee=4.5V, 11=-18mA -1.2 -1.2 

Vec=4.5 v, IOH=-3mA 2.5 2.5 

Vee = 5 V, IOH=-3mA 3 3 
VOH 

Vee = 4.5 V, 10H =-24 mA 2 2 

Vee =4.5V, 10H =-32mA 2:1: 

Vce =4.5V, IOl=48 mA 0.55 0.55 
VOL 

0.55:1: Vec = 4.5 V, 10l = 64 mA 

Vee =5.5V, Control inputs ±1 t~;' 
II 

VI = Vee or GND A or B ports ±20 ~~ 
10ZH§ Vee=5.5V, VO=2.7V 10 ",Z{,4- 1O 

10Zl§ Vee =5.5V, VO=0.5V -10 (C;' -10 

loff Vee=O, Vl orVO,;4.5V ±100 ,;;) 

leEX 
Vee =5.5 V, 

Outputs high 50 1?~ 50 
Vo = 5.5 V 

10~ Vce=5.5V, Vo = 2.5 V -50 -100 -180 -50 -180 

Vee =5.5V, Outputs high 3 3 

ICC 
10=0, AorB 

Outputs low 36 36 
VI = Vee or ports 
GND Outputs disabled 3 3 

I!.lec# 
Vee =5.5 V, One input at 3.4 V, 

50 50 
Other inputs at Vee or GND 

ei VI = 2.5 V or 0.5 V Control inputs 3 

eio Vo = 2.5 V or 0.5 V A or B ports 9 

t All typical values are at Vee = 5 V. 
:I: On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 
~ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

MIN 

2.5 

3 

2 

-50 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

PRODUCT PREVIEW Infonnation concerns products In the formative or 
design phase of development. Characteristic data and other 
speclflcatlons ate design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. ~TEXAS 
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MAX 

-1.2 

0.55 

±1 

±20 

10 

-10 

±100 

50 

-180 

3 

36 

3 

50 

UNIT 

V 

V 

V 

j.iA 

IlA 

j.iA 

IlA 

j.iA 

mA 

mA 

IlA 

pF 

pF 
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SN54ABT16500B, SN74ABT16500B 
18-BI1 UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS057D - D3658, DECEMBER 1990 - REVISED APRIL 1993 

timing requirements over recommended ranges of supply voltage' and operating free-air 
temperature (unless otherwise noted) 

SN54ABT16500B SN74ABT16500B 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency 0 150 0 150 MHz 

twt 
LEAB or LEBA high 2.5 ,.i' 2.5 

Pulse duration 
,,,::'{f 

ns 
CLKAB or CLKBA high or low 3 3 

A before 'CLKABJ.. 3 if:' 3 

B before CLKBAJ.. q.~ 3 
tsu Setup time I CLK high ~"f 

ns 
1 

A before LEAB,!, or B before LEBA,!, I CLK low ~.5 2.5 

A after CLKABJ.. or B after CLKBAJ.. 0 0 
th Hold time ns 

A after LEABJ.. or B after LEBAJ.. 2 2 

t This parameter IS specified by design but not tested. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM TO 
vec = 5 V, 

PARAMETER 
(INPUT) (OUTPUT) 

TA=25°e 

MIN TYP MAX 

fmax 

tpLH 
A or B 

tpHL 

tpLH 
LEAB or LEBA 

tpHL 

tpLH 
CLKAB or CLKBA 

tpHL 

tpZH 
OEABorOEBA 

tpZL 

tpHZ 
OEABorOEBA 

tpLZ 

PRODUCT PREVIEW information concerns products !n the form!!tive or 
design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 

BorA 

B or A 

BorA 

B or A 

B or A 

150 200 

1 2.5 3.6 

1 3.2 4.5 

1 3.2 4.5 

1 3.4 4.5 

1 3.5 4.7 

1 3.5 4.7 

1 3.4 4.6 

1.5 3.8 4.7 

1.5 4.5 5.7 

1.4 3.4 4.7 

~TEXAS 
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SN54ABT16500B 

MIN MAX 

150 

1 4.2 

1 ~ 
1 ,~%?6 
1 ,~'5.4 
1,t'"" ~ 5.4 

,it} ,.;;: 5.4 

,f) 1 5.3 

Q.1.5 5.6 

1.5 6.9 

1.4 5.8 
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SN74ABT16500B 
UNIT 

MIN MAX 

150 MHz 

1 4 
ns 

1 4.9 

1 5 
ns 

1 5 

1 5.3 
ns 

1 5.3 

1 5,1 
ns 

1.5 5.4 

1.5 6.5 
ns 

1.4 5.4 



SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS057D - 03658, DECEMBER 1990 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

soon 
From Output ---'>--~'---'\Atv----" 

S1 o Open 

Under Test 

CL=50pF 

(_NoteA) T 5000 

LOAD CIRCUIT FOR OUTPUTS 

I+---- tw -----+I 
1 I 

rD 

-=-

Input 3 )\:1~.S~V~~~~ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.SV X1.5V 
I 

1 I 
tpLH~ 

3V 

OV 

TEST S1 

tPLWtPHL Open 

tpLZltPZL 7V 

tpHZltPZH Open 

Timing Input -------y1.S V 
___ :--......J. 1'-______ 0 V 

3V 

Data Input 

Output 
Control 

14 .1. .! I tsu 1- th ~I 
I 1 

---'"'*1.5 V ~ :: 
VOLTA,GE WAVEFORMS 

SETUP AND HOLD TIMES 

:J:1.SV ):(1.5 V 
I 

tpZL -+i 14- I 

3V 

OV 

Output 

KtPHL ~ Output I i tPLZ-+I 
1 

!1.5V 
I ~VOH Waveform 1 I ~.SV : 

.Kc 3.SV 
I I 
1 

I 1.SV 
S1 at7V VOL + 0.3 V 

I VOL I I --- VOL 
1 ~tPLH 

(see Note C) 
I I tpHZ~ ~ tPHL~ tpZH~ ~ Output I I . 

P;VOH 
11.sv 

~H-O.3V VOH 
\1.5 V 

Waveform 2 
1.SV S1 atOpen 

=OV 
Output 

-- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

(see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All Input pulses are supplied by generators having the following characteristics: PRR:S; 10 MHz, Zo = 50 !l, tr :s; 2.5 ns, tf:S; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• UBTTM (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 5 V, TA = 25°C 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

These i8-bit universal bus transceivers consist of 
storage elements that can operate either as 
D-type latches or D-type flip-flops to allow data 
flow in transparent or clocked modes. 

Data flow in each direction is controlled by 
output-enable (OEAB and OEBA), latch-enable 
(LEAB and LEBA), and clock (CLKAB and 

SN54ABT16501, SN74ABT16501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE'OUTPUTS 
SCBS086A- FEBRUARY 1991- REVISED OCTOBER 1992 

SN54ABT16501 .•. WD PACKAGE 
SN74ABT16501 ..• DGG OR DL PACKAGE 

(TOP VIEW) 

OEAB 1 
LEAB 

Ai 

VCC 
A4 

A6 
GND 

A7 
A8 
A9 

AiD 
A11 
A12 

GND 
A13 
A14 
A15 

VCC 
A16 
A17 

GND 
A18 

OEBA 

GND 
CLKAB 
B1 
GND 
B2 
B3 

VCC 
B4 

B5 
B6 
GND 
B7 
B8 
B9 
BiD 
B11 
B12 
GND 
B13 
B14 
B15 

VCC 
B16 
B17 
GND 
B18 
CLKBA 

LEBA GND 
"""'----'_..r 

CLKBA) inputs. For A-to-B data flow, the device operates in the transparent mode when LEAB is high. When 
LEAB is low, the A data is latched if CLKAB is held at a high or low logic level. If LEAB is low, the A bus data 
is stored in the latchlflip-flop on the low-to-high transition of CLKAB. When OEAB is high, the outputs are active. 
When OEAB is low, the outputs are in the high-impedance state. 

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high and OEBA is active low). 

To ensure the high-impedance state during power up or power down, OE should be tied to GND through a 
pulldown resistor; the minimum value of the resistor is determined by the current-sourcing capability of the 
driver. 

The SN74ABTi650i is available in TI's shrink small-outline package (DL), which provides twice the 1/0 pin' 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABTi6501 is characterized over the full military temperature range of -55°C to 125°C. The 
SN74ABTi650i is characterized for operation from -40°C to 85°C. 

Widebus+, EPIC-liB, and UBT are trademarks of Texas Instruments Incorporated. 

UNLESS OlHERWISE NOTED this document contains PRODUCTION 

~~== :.rr::.: ~ ~..!:u'!:n:r:!~~ar:o:.tc;r,: ~ 
Production procsssing does IlOl n ...... '11y Include testing of Zi 
psmnsIErs. 
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SN54ABT16501, SN74ABT16501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-5TATEOUTPUTS 
SCBS086A- 0379$, FE",RUARY 1991 - REVISED OCTOBER 1992 

logic symbol1l 

OEAB 

CLKAB 

LEAB 

OEBA 
CLKBA 

LEBA 

.A1 

A2 

A3 

A4 

A5 

A6 

A7 

AS 

A9 

A10 

A11 

A12 

A13 

A14 

A15 

A16 

A17 

A18 

FUNCTION TABLet 

INPUTS OUTPUT 
OEAB LEAB CLKAB A B 

L X X X Z 

H H X L L 

H H X H H 

H L l' L L 

H L l' H H 

H L H X Bo* 
H L L X Bo§ 

.. t A-to-B data flow IS shown: B-to-A flow IS Similar but 
uses OEBA, LEBA, and CLKBA. * Output level before the indicated staady-state inPIII 
cOnditions were established, provided that CLKAB 
was high before LEAB went low. 

§ Output level before the indicated S1eady-state input 
conditions were established. 

1 

55 
EN1 

2C3 
2 

L.r::. 
C3 
G2 

27 
" EN4 

30 
5C6 

211 
C6 

3 
L.r::.~5 ... 

54 

4-
30 1 1'i7 

..J 4'i7 1 60 
5 52 

6 51 

8 49 

9 48 

10 47 

12 45 

13 44 

14 43 

15 42 

16 41 

17 40 

19 38 

20 37 

21 38 

23 34 

24 33 

26 31 

'lIThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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B1 

B2 

B3 

B4 

B5 

B6 

B7 

as 
B9 

B10 

B11 

B12 

B13 

B14 

B15 

B16 

B17 

B18 



SN54ABT16501, SN74ABT16501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS086A- 03795, FEBRUARY 1991 - REVISED OCTOBER 1992 

logic diagram (positive logic) 

OEAB 

CLKAB 55 

LEAB 
2 

LEBA 28 

CLKBA 
30 

A1 3 ~----~----------+4---+~~1D 
'-+--IC1 

CLK 

>--__ .--..::..54'- B1 

1D~~--++--~==~+--< 
C11---I-.. 

CLK 

\~------------~v~------------~ 
To 17 Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except 1/0 ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16501 .................................. 96 mA 

SN74ABT16501 .................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) .......................... :............................ -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................... 1 W 

DL package ................................. 1 W 
Storage temperature range ............... ~ .. .. . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . .. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated condHions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded If the Input and output clamp-current ratings are observed. 
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INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 3-77 



SN54ABT16501, SN74ABT16501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS086A- 03795, FEBRUARY 1991 - REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

Vee Supply voltage ". 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

10H High-level output current 

10L Low-level output current 

dtlM Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pms (mput or I/O) must be held high or low. 

SN54ABT16501 SN74ABT16501 
UNIT 

MIN MAX MIN MAX 

4.5 ~ 4.5 5.5 V 

2 /§' 2 V 

n<f! 0.8 0.8 V 
~ .. Vee 0 Vec V 

iJ\''f -24 -32 mA 

J? 48 64 mA 

'< 10 10 ns/V 

-55 125 -40 85 'e 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25'C SN54ABT16501 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX 

VIK VCC=4.5V, 11=-18mA -1.2 -1.2 

VCC = 4.5 V, IOH=-3mA 2.5 2.5 

Vce = 5 V, IOH=-3mA 3 3 
VOH 

Vec = 4.5 V, 10H =-24mA 2 2 

Vcc= 4.5 V, IoH=-32mA 2* 

VCC=4.5 V, IOL=48 mA 0.55 0.5i, 
VOL 

0.55* ~'! Vce=4.5V, 10L = 64 mA 

VCC=5.5 V, Control inputs ±1 ,&'!±1 
II 

VI = VCC or GND Aor B ports ±100 A:"±100 

10ZH§ VCC=5.5V, VO=2.7V 50 ~v 50 

10ZL§ VCC=5.5V, VO=0.5V -50 J~ -50 

loff VCC=O, Vl orVO,,4.5V ±100 .;;a%" 

ICEX Vcc =5.5 V, VO=5.5V Outputs high 50 50 

10~ VCC=5.5V, VO=2.5V -50 -100 -180 -50 -180 

Vcc =5.5 V, Outputs high 3 5 

ICC 
10=0, AorB Outputs low 76 76 
VI = VCC or ports Outputs 
GND disabled 

3.3 5.3 

Vcc= 5.5 V, One input at Control inputs 5 6 
dlcd' 3.4 V, 

Other inputs at VCC or GND A or 8 ports 1.5 1.5 

Ci VI = 2.5 V or 0.5 V Control inputs 4 

Cio Vo = 2.5 V or 0.5 V Aor8 ports 8 

t All tYPical values are at VCC = 5 V. 
* On products compliant to MIL-STD-883, Class 8, this parameter does not apply. 
§ The parameters IOZH and 10ZL include the input leakage current. 
~ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT16501 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-50 -180 

3 

76 

3.3 

5 

1.5 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 

PRODUCT PREVIEW informallon concerns products in the formative or 

=~~caC~~:eare°Jes1:~~:rs.e~ixasc~:~~~:Cre:~es:: ri:~~ 
change or discontinue these products without notice. 
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UNIT 

V 

V 

V 

~ 

~ 

~ 

~ 

IlA 

mA 

mA 

mA 

pF 

pF 



SN54ABT16501, SN74ABT16501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
, SCBS086A- 03795, FEBRUARY 1991 - REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SN54ABT16501 SN74ABT16501 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency, CLKAB or CLKBA 0 1S!i 0 105 MHz 

twt 
LEAB or LEBA high 3,3 $ 3.3 

Pulse duration 
4.7 _~ 

ns 
CLKAB or CLKBA high or low 4.7 

A before CLKABtor B before CLKBAt 4!,. "" 3.5 

Isu Setup time 
A before LEAB.!. or B before LEBA.!. 

I CLKhigh # 4 ns 

I CLKlow ~d'.5 1.5 

A afterCLKABt or B afterCLKBAt lJ,"" 1 1 
th Hold time 

A after LEAB.!. or B after LEBA.!. 
ns 

2.5 2.5 
.. t This parameter IS specified by deSign but not tested . 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

fmax CLKAB or CLKBA 

tPLH 
AorB 

tpHL 

tpLH 
LEABorLEBA 

tpHL 

tpLH 
CLKAB or CLKBA 

tpHL 

tpZH 
OEABor OEBA 

tpZL 

tPHZ 
OEABorOEBA 

tpLZ 

PRODUCT PREVIEW 1_ concerns prod .... In Il10_0' 
_ p/IaIe 01 devoIopment. ChaIacIarIsIic doll and ollie. 
apec_.re dHlgn gooIo. T .... lnOINmonto _Ihe rtghlto 
CIII/IgII or dlsconUnua _ products witltout notiOl. 

TO 
Vcc=5V, 
TA = 25°C 

(OUTPUT) 
MIN TYP MAX 

105 160 

1 2.6 
BorA 

1 2.6 

BorA 
1.3 3.3 

1.4 3.1 

1.5 3.5 
BorA 

1.3 3.1 

1 3 
BorA 

2.6 4.9 

1.6 3.9 
BorA 

1.1 3.4 

~TEXAS 
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3.4 

3.4 

4.3 

4.1 

4.5 

4.1 

.4 

5.9 

4.9 

4.4 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

SN54ABT16501 SN74ABT16501 
UNIT 

MIN --MAX MIN MAX 

105 105 MHz 

1 3.9 1 3.7 

AP 
ns 

1 1 4 

1.3 f~.4 1.3 5.1 

1.4.0'<:" 4.6 
ns 

1.4 4.4 

It; 5.3 1.5 5 

_.$5 
ns 

4.6 1.3 4.4 

~1 4.8 1 4.7 

.... 2.6 
ns 

6.6 2.6 6.5 

1.6 5.9 1.6 5.8 
ns 

1.1 5.1 1.1 4.9 
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SN54ABT16501, SN74ABT16501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SGBS086A- 03795, FEBRUARY 1991 - REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

soon 
From Output --e>-----<e----1\AI\r----/ 

S1 o Open 

Under Test 

CL=SOpF 

(see Note A) I sooa r~ 
-=-

LOAD CIRCUIT FOR OUTPUTS 

14---- tw ----+I 
I I 

Input 3 J(:1.~S~V~~~~:: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=¥ 1.SV ~\,,1_.S_V __ _ 

3V 

OV 

Output 

tPLH +--./. K tpHL 

I /' I \!-~-: VOH 
I 1,SVI ~ 

----+I-J 1 VOL 

tpHL --l.---.i ~ tpLH 

I !r.:':' VOH 
\1.5 V T 1.SV 

. - -- VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTINGOUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

TIming Input 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see NelteC) 

TEST S1 

tPLWtPHL Open 

tPuftPZL 7V 

tpHZltpZH Open 

3V 
-------x1.5V 
__ ~~--J. 1'-______ OV 

14 .1.. ~ 
1 tsu r th -I 
1 I 

-=-x--"" 1 1.SV ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

=¥1.S V ¥""1._S_V ____ _ 

tpZL ---+j 14---- . I 

3V 

OV 

I II tpLZ -+i j.--
---i-I ..... ~ I Kc--- 3.SV 

I 1.S V I 
I . I ~~+~!.Y VOL 

I I tpHZ 4j j.-
tpZH~ j4- I 

1,.1.-S-V-.....,~r-VO;.-O.3V VOH 

____ -J. =OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR:5: 10 MHz, Zo = SO a, tr :5: 2.5 ns, tf:5:2.5 ns. 
C. Waveform 1 is for an output with intemal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16540, SN74ABT16540 
16-BIT BUFFERSIDRIVERS 

WITH 3-STATE OUTPUTS 
FEBRUARY 1991 - REVISED OCTOBER 1992 

• Members of the Texas Instruments 
Widebus™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

SN54ABT16540 ••• WD PACKAGE 
SN74ABT16540 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

• Latch-Up Performance Exceeds SOO mA 
Per JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 1 V atVCC = S V, TA =2SoC 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
2S-mil Center-to-Center Spacings 

. description 

These 16-bit buffers and bus drivers provide a 
high-performance bus interface for wide data 
paths. 

The 3-state control gate is a 2-input AND gate with 
active-low inputs so that·if either output-enable 
(OE1 or OE2) input is high, all corresponding 
outputs are in the high-impedance state. 

10E1 1 
1Y1 
1Y2 

GND 4 

1Y7 
1Y8 
2Y1 
2Y2 

GND 
2Y3 
2Y4 
Vcc 
2Y5 
2Y6 

GND 
2Y7 
2Y8 

20E1 

10E2 
1A1 
1A2 
GND 
1A3 
1A4 

Vec 
1A5 
1A6 
GND 
1A7 
1A8 
2A1 
2A2 
GND 
2A3 
2A4 
Vcc 
2A5 
2A6 
GND 
2A7 
2A8 
20E2 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16540 is available in TI's shrink small-outline package (DL), which provides twice the 1/0 pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16540 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16540 is characterized for operation from -40°C to 85°C. 

OE1 

L 

L 

H 

X 

FUNCTION TABLE 
(each 8-bit section) 

INPUTS OUTPUT 

OE2 A Y 

L L H 

L H L 

X X Z 

H X Z 

Widebus and EPIC'IIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains 'PRODUCTION 
DATA information current 8S of publication date. Products conform to 
specifications per the tenns of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT16540, SN74ABT16540 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
03796. FEBRUARY 1991 - REVISED OCTOBER 1992 

logic symbolf 

10E1 

10E2 

20E1 

20E2 

1A1 

1A2 

1A3 

1A4 

1A5 

lA6 

lA7 

lA8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

1 

48 

24 

25 

47 

46 

44 

43 

41 
4(j 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

"-

"-

"-

"-

& 

EN1 

& 
EN2 

, r 
1 1\7 

1 2\7 

2 

3 

5 

6 

8 

9 

11 

12 

13 

14 
16 

17 

19 

20 

22 

23 

1Yl 

1Y2 

1Y3 

1Y4 

1Y5 

1Y6 

1Y7 

1Y8 

2Y1 

2Y2 

2Y3 

2Y4 

2Y5 

2Y6 

2Y7 

2Y8 

logic diagram (positive logic) 

10El .....!..._...r,----......... 

10E2 --",::,--a.._~ 

lA1 _4.:..:7 ___ ---1 XHf---",,2- 1Y1 

To Seven Other Channels 

20El _2_4_~ 

20E2 -,2",5_...rt 

2Al X)--t-1!.!3!.... 2Yl 

To Seven Other Channels 

tThis symbol is in accordance with ANSI/IEEE SId 91-1984 
and lEe Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ................................................... -0.5 V to? V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16540 .................................. 96 mA 

SN74ABT16540 .................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DGG package ............................. 0.8 W 

DL package .............................. 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated condHions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings r:nay be exceeded if the input and output clamp-currentratings are observed. 

:HI2 
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recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voltage 

10H High-level output current 

10L low-level output current 

I!.tll!.v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

SN54ABT16540, SN74ABT16540 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
03796, FEBRUARY 1991- REVISED OCTOBER 1992 

SN54ABT16540 SN74ABT16540 
UNIT 

MIN MAX MIN MAX 

4,5 5Jl 4.5 5.5 V 

2 ~ 2 V 

A~0.8 0.8 V 

~:"Vee 0 Vce V 

;,:;,r -24 -32 rnA 

,ff 48 64 rnA 
<Z .. 

10 10 ns/V 

-55 125 -40 85 °e 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT16540 SN74ABT16540 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX MIN 

VIK Vee=4.5 V, 11=-18mA -1.2 -1.2 

Vee=4.5V, IOH=-3mA 2.5 2.5 2.5 

Vee = 5 V, IOH=-3mA 3 3 3 
VOH 

Vee =4.5 V, 10H =-24mA 2 2 

Vee=4.5V, 10H =-32 rnA 2:1: 2 

Vee=4.5V, IOl=48mA 0.55 0.55 
VOL 

0.55:1: Vee=4.5V, IOl=64mA 

II Vee = 5.5 V, VI = Vee or GND ±1 :bt% 
10ZH Vee=5.5V, VO=2.7V 50 ~{~ 
10Zl Vce=5.5V, VO=0.5V -50 <i.~50 

loff Vee=O, VI orVO ,0;4.5 V ±100 t~ 
leEX Vee = 5.5 V, VO=5.5V Outputs high 50 ~~ 50 

10§ Vee = 5.5 V, Vo = 2.5 V -50 -100 -180 ,Q50 -180 -50 

Outputs high 2 2 

ICC 
Vee = 5.5 V, 10=0, Outputs low 32 32 
VI = Vee or GND 

Outputs disabled 2 2 

Vce = 5.5 V, One Outputs enabled 1 1 

I!.leell input at 3.4 V, Data inputs 

Other inputs at 
Outputs disabled 0.05 0.05 

VCeorGND Control inputs 1.5 1.5 

ei VI = 2.5 V or 0.5 V 7 

Co Vo = 2.5 V or 0.5 V 7 

t All typical values are at Vee = 5 V. 
:I: On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
lIThis is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

PRODUCT PREVIEW infonnation concerns products in the formallve or 
design phase of development. Characteristic data and other 

~J:~C:~i:C!~~=~~= :::uc:~:ce~ the right to ~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

MAX 

-1.2 

0.55 

±1 

50 

-50 

±100 

50 

-180 

2 

32 

2 

1 

0.05 

1.5 

UNIT 

V 

V 

V 

!1A 

!1A 
!1A 
!1A 
!1A 

rnA 

rnA 

rnA 

pF 

pF 
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SN54ABT16540, SN74ABT16540 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
03796, FEBRUARY 1991 - REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER (INPUT) 

tpLH 
A 

tpHL 

tpZH 
OE 

tpZL 

tpHZ 
OE 

tpLZ 

3-84 

TO 
VCC=5V, 
TA = 25°C 

(OUTPUT) 
MIN TYP MAX 

Y 

y 

Y 

1 2.3 

1.1 2.5 

1.1 3.1 

1.6 3.7 

1.6 3.4 

1.4 2.9 

~TEXAS 
INSTRUMENTS 

3.3 

4.1 

4.2 

4.8 

4.6 

4.1 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT16540 SN74ABT16540 
UNIT 

MIN MAX MIN MAX 

1 4.2 1 4.1 

1.1t"~.4 
ns 

1.1 4.3 

1~::'~.2 1.1 5.1 

(>~ 
ns 

6 1.6 5.9 

~6 5.4 1.6 5.3 
ns 

1.4 4.7 1.4 4.4 



SN54ABT16540, SN74ABT16540 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
03796, FEBRUARY 1991 - REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

S1 500n 
From Output --'~---<'--A./v'lr--_-./ 

Under Test 

CL=50pF 

(_NoteA) I soon 

LOAD CIRCUIT FOR OUTPUTS 

o 7V 

o Open 

1- TEST S1 

tpLWtPHL Open 

tpLZltPZL 7V 

tpHZltpZH Open 

-=-

Timing Input -------x 1.S V -----..1. 1'--_____ OV 

3V 

14--- tw ----.I 
I I 

Input 3 ~:1~.S~V~· ~~~ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~_1_.S_V_-J~~1_.S_V __ _ 

3V 

OV 

Output 

tPLH --J.---.l K tpHL 

I I I ~--VOH 
I !1.SV I 1.SV 

--+1 --J I VOL 

tpHL -l.----.i ~ tpLH 

\L ~I. VOH 
\,1.5 V T 1.SV 

. -- VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

~ ~ ·1 I tsu th I 

--~*1.SV ~:: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.SV ~ ..... 1._S_V __ _ 

tPZL-+i ~ I 

3V 

OV 

I II tpLZ --.I j.-
---i-I .... ~ I Kc--- 3.S V 

I 1.SV I 
I . I VO.b...+~~ VOL 

I 1 tpHZ -toj J.-
tpZH~ j4- I 

1----+---- VOH 
VOH-0.3V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

B. All inpu1 pulses are supplied by generators having the following characteristics: PRR ~ 10 MHz, Zo = 50 n. tr ~ 2.5 ns, tf ~ 2.5 ns. 
C. Waveform 1 is for an output with internal condHions such that the output is low except when disabled by the Ou1pu1 control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the Ou1put control. 
D. The OUtpu1S are measured one at a time wHh one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus™ Family 

,. State-of-the-Art EPIC-HBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds SOO rnA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee = S V, TA = 2SoC 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAIOl) 

• Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
2S-mil Center-to-Center Spacings 

description 

The 'ABT16541 is a noninverting 16-bit buffer 
composed of two 8-bit sections with separate 
output-enable signals. For either 8-bit buffer 
section, the two output-enable (10E1 and 10E2 
or 20E 1 and 20E2) inputs must both be low for the 
corresponding Y outputs to be active. If either 
output-enable input is high, the outputs of that 
8-bit buffer section are in the high-impedance 
state. 

SN54ABT16541, SN74ABT16541 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBSI18A- FEBRUARY 1991 - REVISED OCTOBER 1992 

SN54ABT16541 ••• WD PACKAGE 
SN74ABT16541 •.• DGG OR DL PACKAGE 

(TOP VIEW) 

10E1 10E2 
1Y1 1A1 
1Y2 1A2 

GND GND 
1Y3 1A3 

1A4 
Vee Vee 
1Y5 1A5 
1Y6 1A6 

GND GND 
1A7 

1Y8 1A8 
2Y1 2A1 
2Y2 2A2 

GND GND 
2Y3 2A3 
2Y4 2A4 
Vee Vee 
2Y5 2A5 
2Y6 2A6 

GND GND 
2Y7 2A7 
2Y8 2A8 

20E1 20E2 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16541 is available in TI's shrink small-outline package (DL), which provides twice the 1/0 pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16541 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16541 is characterized for operation from -40°C to 85°C. 

OE1 

L 

L 

H 

X 

FUNCTION TABLE 
(each S-bit section) 

INPUTS OUTPUT 
OE2 A V 

L L L 

L H H 

X X Z 

H X Z 

Widebus and EPle·IIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Infonnation current as of publication date. Products conform to 
specifications per the tenns of Texas Instruments standard warranty. 
Production processtng does not necessarily include testing of all 
parameters. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT16541, SN74ABT16541 
16-BIT BUFFERSIDRIVERS 
WITH 3-STATE OUTPUTS 
SCBSI18A- 03797, FEBRUARY 1991 - REVISED OCTOBER 1992 

logic symbolt logic diagram (positive logic) 

1 
10El 

10E2 

20El 

20E2 

48 

24 

25 

" & 

" 
~ & 

" 

ENl 

EN2 

1 OEl ----'_--n..--......... 

1 OE2 _48_",-,,--....J 

1 A 1 -=47,----\ >-_+---=2:... lYl 

lAl 

lA2 

lA3 

lA4 

lA5 

lA6 

lA7 

lA8 

2Al 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

"l r 
1 1\7 

1 2\7 

2 

3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

lYl 

1Y2 

1Y3 

lY4 

lY5 

lY6 

lY7 

1Y8 

2Yl 

2Y2 

2Y3 

2Y4 

2Y5 

2Y6 

2Y7 

2Y8 

To Seven Other Channels 

20El -=.24-=----ar~ 
20E2 ~25"---aL~ 

2A 1 -",36'----1 >-_+---,-,13!..- 2Y1 

To Seven Other Channels 

tThis symbol is in aa;ordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 Vto 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any outputin the low state, 10: SN54ABT16541 ................. :................ 96 mA 

SN74ABT16541 .................................. 128 mA 
Input clamp current, litdvi <0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DGG package ............................. 0.8 W 

. DL package .............................. 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions. for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded H the input and output clamp-current ratings are observed. 
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SN54ABT16541, SN74ABT16541 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBSl18A-D3797, FEBRUARY 1991 - REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 
SN54ABT16541 SN74ABT16541 

UNIT 
MIN MAX MIN MAX 

VCC Supply voltage 4.5 5J§. 4.5 5.5 V 

VIH High-level input voltage 2 ,§! 2 V 

Vil low-level input voltage ~0.8 0.8 V 

VI Input voltage (l,4",'VCC 0 VCC V 

10H High-level output current ;S -24 -32 rnA' 

10l low-level output current "...0 48 64 rnA 

iltll!N Input transition rise or fall rate I Outputs enabled ;Q, 10 10 ns/V 

TA Operating free-air temperature -55 125 -40 85 °c 

NOTE 2: Unused or floating inputs must be held high or low. 

electrical characteristics over· recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT16541 SN74ABT16541 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX MIN MAX 

VIK VCC=4.5V, 11=-18mA -1.2 -1.2 -1.2 

VCC=4.5V, IOH=-3mA 2.5 2.5 2.5 

VCC=5V, IOH=-3mA 3 3 3 
VOH 

VCC =4.5 V, 10H =-24 rnA 2 2 

VCC=4.5V, IOH=-32mA 2+ 2 

VCC = 4.5 V, IOl=48 rnA 0.55 0.55 
VOL 

0.55+ VCC=4.5V, IOl=64mA 0.55 

II VCC=5.5V, VI = VCC or GND ±1 ±!if ±1 

10ZH Vcc =5.5 V, VO=2.7V 50 iii 50 

10Zl VCC=5.5V, VO=0.5V -50 ~50 -50 

loff VCC=O, VI orVO:<>4.5 V ±100 ,,~ ±100 

ICEX VCC = 5.5 V, VO=5.5V Outputs high 50 {:j 50 50 

10§ VCC=5.5V, VO=2.5V -50 -100 -180 ~ -180 -50 -180 

Outputs high 2 2 2 

ICC 
VCC=5.5V, 10=0, Outputs low 32 32 32 
VI = VCC or GND 

Outputs disabled 2 2 2 

VCC=5.5V, Outputs enabled 1 1.5 1 
One input at Data inputs 

illCCll 3.4 V, Outputs disabled 0.05 0.05 0.05 
Other inputs at 
VccorGND Control inputs 1.5 1.5 1.5 

Ci VI = 2.5 V or 0.5 V 7 

Co Vo = 2.5 VorO.5 V 7 

t All typical values are at VCC = 5 V. 
+ On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 

PRODUCT PREVIEW Inlonnation concer .. producls In tho IonnatIve or =n phase of development. CharacIIlrIsIlc _ and OIher 
cafions ... cIaol", eoaIL Texas InsIrumonIs .... rves the ~ght to 

c or discontinue these products wfthout notice. ~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

UNIT 

V 

V 

V 

I!A 
I!A 
I!A 
I!A 
I!A 
rnA 

rnA 

rnA 

rnA 

pF 

pF 
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SN54ABT16541, SN74ABT16541 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS118A- 03797, FEBRUARY 1991 - REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER (INPUT) 

tpLH 
A 

tPHL 

tpZH 
OE 

tpZL 

tPHZ' 
OE 

tpLZ 

PRODUCT PREVIEW InIonnotIon concemo products In tho formative or 
do8Ign Db... of dovIlopment. CharacllrlsIic data and other 
_lIIcall ...... _goats. r .... I""""""""_thorightlo 
chMge <J< dIsconll ... _ products without notice. 
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TO 
VCc=5V, 
TA = 25°C 

(OUTPUT) 
MIN TYP MAX 

Y 

y 

Y 

1 2.1 

1 2.5 

1.3 3.2 

1.6 3.8 

1.3 3.4 

1 2.7 

~TEXAS 
INSTRUMENTS 

3 

3.6 

4.3 

4.7 

4.4 

3.6 
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SN54ABT16541 SN74ABT16541 
UNIT 

MIN MAX MIN MAX 

1 3.5 1 3.4 

1 .,0),3 
ns 

1 4.2 

1~j....~~3 1.3 5.2 

<{l.~v 
ns 

6.2 1.6 6 

1.3 5.4 1.3 5.1 
ns 

1 4.3 1 3.9 



SN54ABT16541, SN74ABT16541 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS118A- 03797, FEBRUARY 1991 - REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

5000 
From Output -~I-----+---A./\/\r-_--/ 

Under Test 

CL=SOpF 

(see Note A) I 5000 

S1 o Open 

r' -= 
LOAD CIRCUIT FOR OUTPUTS 

Timing Input 

I+--- tw ----+I 
I I 

Input 3 :K:1.~S~V~~~~ :: Data Input 

Input 
(see Note B) 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.5V X1.5V 
I 

I I 
KtPHL tpLH~ 

I 
I 

3V 
Output 

OV Control 

Output 
Waveform 1 

TEST S1 

tPLWtPHL Open 

tpLZltpZL 7V 

tPHZItPZH Open 

I tsu th 
I I 

--~X1.5V ~ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

~1.5V ):(1.5 V 
I 

tpZL ~ I+- I 
I I tPLZ-+I 

I I 
I 1.5 V I 

3V 

OV 

3V 

OV 

3V 

OV 

3.SV 

!1.SV 
~VOH 

: 1.SV 
S1 at 7 V VOL+ 0.3 V 

I I . VOL I ---- VOL 
(see Note C) ~ I 

~tPLH I I tpHZ~ 
tPHL~ tpZH~ ~ Output I 

\1.5V 
p.;VOH Waveform 2 

!1.SV 
~H-O.3V VOH 

1.SV S1 atOpen 
VOL =OV 

Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

(see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR ~ 10 MHz, Zo = 50 n, tr ~ 2.5 ns, tf ~ 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus™ Family 

• State-of-the-Art EPIC-liB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds SOO mA 
Per JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 1 V at Vee = S V, T A = 2SoC 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed SWitching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
2S-mil Center-to-Center Spacings 

description 

The 'ABT16543 16-bit registered transceiver 
contains two sets of D-type latches for temporary 
storage of data flowing in either direction. The 
'ABT16543 can be used as two 8-bit transceivers 
or one 16-bit transceiver. Separate latch-enable 
(LEAB or LEBA) and output-enable (OEAB or 
OEBA) inputs are provided for each register to 
permit independent control in either direction of 
data flow. 

The A-to-B enable (CEAB) input must be low in 
order to enter data from A or to output data from 
B. If CEAB is low and LEAB is low, the A-to-B 

SN54ABT16543, SN74ABT16543 
16·BIT REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS087A- FEBRUARY 1991 - REVISED OCTOBER 1992 

SN54ABT16543 ... WD PACKAGE 
SN74ABT16543 ... DGG OR DL PACKAGE 

(TOP VIEW) 

10EAB 1 
1LEAB 
1CEAB 

1A5 

GND 
1A6 

1A7 
1A8 

2A1 
.2A2 
2A3 

GND 
2A4 
2A5 

2A6 

vcc 
2A7 
2A8 

GND 
2CEAB 
2LEAB 
20EAB 

10EBA 
1 LEBA 
1CEBA 
GND 
1 B1 
1B2 
VCC 
1B3 
1B4 

1B5 
GND 
1B6 
1B7 

1B8 
2B1 
2B2 
2B3 
GND 
2B4 
2B5 
2B6 
VCC 
2B7 

2B8 

GND 
2CEBA 
2LEBA 
20EBA 

latches are transparent; a subsequent low-to-high transition of LEAB puts the A latches in the storage mode. 
With CEAB and OEAB both low, the 3-state B outputs are active and reflect the data present at the output of 
the A latches. Data flow from B to A is similar but requires using the CEBA, LEBA, and OEBA inputs. 

To ensure the high-impedance state during power up or power down, OE should be tied to V CC through a pull up 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16543 is available in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16543 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16543 is characterized for operation from -40°C to 85°C. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

~~~~~~~o~:1: si=~~~i~~sl~~~~:~!r~~ glle~:!i~~~g~r!~~s 
standard warranty. Production processing does not necessarily include 
testing of all parameters. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT16543, SN74ABT16543 
16-BIT REGISTERED'TRANSCEIVERS 
WITH 3-STATE· OUTPUTS 
SCBS087A- 03798. FEBRUARY 1991- REVISED OCTOBER 1992 

FUNCTION TABLEt 
(each 8-bit section) 

INPUTS 

CEAB LEAB OEAB A 

H X X X 

X X H X 

L H L X 

L L L L 

L L L H 

OUTPUT 
B 

Z 

Z 

90* 

L 

H 

t A-to-9 data flow IS shown; 9-to-A flow control IS the 
same except that it uses CEBA, LEBA, and OEBA. 

logic symbolS 

* Output level before the indicated steady-state input 
cond~ions were established. 

10EBA 

1CEBA 
1LEBA 
10EAB 

1CEAB 

1LEAB 

20EBA 
2CEBA 

2LEI!IA 
20EAB 
2CEAB 
2LEAI!I 

1A1 

1A2 

1A3 

1A4 

1A5 

1AB 

1A7 

1A8 
2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

56 

54 

55 
1 

.3 

2 

29 
31 

30 
28 
2B 

27 

5 

6 

8 

9 

10 

12 

1~ 

14 
'15 

16 

17 

19 

20 

21 

23 

24 

I'- 1EN3 
"- G1 
I'- 1C5 
I'- 2EN4 
"- G2 
I'- 2C6 
I'- 7EN9 
"- G7 
"- 7C11 
I'- 8EN10 
"- G8 

I'- ~C12 
i 52 

L 
'173 50 

~ 60 4'17 
51 

49 

48 

47 

45 

44 

43 

110 
42 

L 
'179 

~ 120 10'17 
41 

40 

38 

37 

36 

34 

33 

§ This symbol is in accordance w~h ANSIIIEEE Std 91-1984 and IEC Publication 617-12. 

~TEXAS . 
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1.1 

1B2 

183 

184 

185 

1B6 

1B7 

1B8 
2B1 

2B2 

2B3 

284 

2B5 

2B6 

2B7 

2B8 



logic diagram (positive logic) 

10EBA 56 

1CEBA 
54 

1 LEBA 
55 

10EAB 

1CEAB 
3 

1LEAB 
2 

1A1 
5 

20EBA 29 

2CEBA 
31 

2LEBA 
30 

20EAB 28 

2CEAB 
26 

2LEAB 
27 

2A1 
15 

C1 

'----+--11 0 

C1 

10 

V 

SN54ABT16543, SN74ABT16543 
16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS087 A - 03798, FEBRUARY 1991 - REVISED OCTOBER 1992 

C1 

101--+-_._-..-.-5=2 1 B1 

To Seven Other Channels 

C1 

10 
42 

2B1 

~----------vr----------~ 

To Seven Other Channels 

~TEXAS 
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SN54ABT16543, SN74ABT16543 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS087A- 03798, FEBRUARY 1991 - REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air .temperature range {unless otherwise noted)t 

Supply voltage range, Vee .. , ..... " .......... , ..................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) ................. , ............. ,.. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16543 .................................. 96 mA 

SN74ABT16543 .................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp cyrrent, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DGG package ...............•............... 1 W 

DL package ................................. 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

vee Supply voltage 

VIH High-level input voltage 

VIL LOW-level input voltage 

VI Input voltage 

10H High-level output current 

10L LOW-level output current 

At/Av Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (Input or I/O) must be held high or low. 

3-96 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

SN54ABT16543 SN74ABT16543 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

O.B 0.8 V 

0 Vee 0 Vee V 

-24 -32 mA 

48 64 mA 

10 10 ns/V 

-55 125 -40 85 °e 



SN54ABT16543, SN74ABT16543 
16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS087A- 03798. FEBRUARY 1991"': REVISED OCTOBER 1992 

electrical charl:lcteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 
TA=25°C SN54ABT16543 SN74ABT16543 

TEST CONDITIONS 
TYPt MIN MAX MIN MAX MIN 

VIK VCC=4.5V. II =-18mA -1.2 -1.2 

VCC=4.5V. IOH=-3mA 2.5 2.5 2.5 

VCC=5V. 10H =-3mA 3 3 3 
VOH 

VCC=4.5V. 10H =-24 mA 2 2 

VCC=4.5V. 10H =-32mA 2+ 2 

VCC=4.5V. IOL=48mA 0.55 0.55 
VOL 

0.55+ VCC=4.5V. 10L= 64 mA 

VCC=5.5V. Control inputs ±1 ±1 
II 

VI = VCC or GND A or B ports ±100 ±100 

10ZH§ VCC=5.5V. VO=2.7V 50 50 

10ZL§ VCC=5.5V. Vo = 0.5 V -50 -50 

loff VCC= O. VI or Vo :> 4.5 V ±100 

ICEX VCC=5.5V. Vo = 5.5 V Outputs high 50 50 

10'11 VCC=5.5V. Vo = 2.5 V . -50 -100 -200 -50 -200 -50 

Outputs high 2 2 
VCC=5.5V. AorB Outputs low 35 35 

ICC 10=0. ports 
VI = VCC or GND Outputs 

2 2 
disabled 

AICC' 
VCC=5.5V. One input at 3.4 V. 

0.5 0.5 
Other inputs at V CC or GND 

Ci VI = 2.5 V or 0.5 V Control inputs 3 

Cio Vo = 2.5 V or 0.5 V A or B ports 8.5 

t All tYPical values are at VCC = 5 V. 
+ On products compliant to MIL-STD-883. Class B. this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 
'II Not more than one output should be tested at a time •. and the duration of the test should not exceed one second. 
'This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 

MAX 

-1.2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-200 

2 

35 

2 

0.5 

UNIT 

V 

V 

V 

ItA 

ItA 
ItA 
ItA 
ItA 
mA 

mA 

mA 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

tw 

tsu 

th 

Pulse duration. LEAB or LEBA low 

Setup time. data before LEABT or LEBA T 

Hold time. data after LEABT or LEBA T 

VCC=5V, 
TA=25°C 

MIN MAX 

4 

High 1.5 

Low 3.5 

High 1.5 

Low 2 

~TEXAS 
INSTRUMENTS 
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SN54ABT16543 SN74ABT16543 
UNIT 

MIN MAX MIN MAX 

4 4 ns 

1.5 1.5 
ns 

3.5 3.5 

1.5 1.5 
ns 

2 2 
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SN54A.BT16543, SN74ABT16543 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBSOB7A- 03798, FEBRUARY 1991 - REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) . 

FROM 
PARAMETER (INPUT) 

tpLH . 
AorB 

tpHL 

tpLH 
LE 

tPHL 

tPZH 
OE 

tpZL 

tpHZ 
OE 

tpLZ 

tPZH 
CE 

tPZL 

tpHZ 
CE 

tpLZ 

3-98 

TO 
VCC=5V, 
TA=25°C 

(OUTPUT) 
MIN TYP MAX 

1 
BorA 

2.5 

1 2.7 

1 
AorB 

3.1 

1.2 3.3 

1 3.4 
AorB 

1.1 3.8 

1.9 4 
AorB 

1.6 3.3 

1 3.8 
AorB 

1.2 4.2 

2 4.5 
AorB 

1.7 3.9 

~TEXAS 
INSTRUMENTS 

3.3 

4.4 

4.3 

4.8 

4.3 

5.9 

5 

4.2 

4.9 

6.5 

5.6 

5.1 
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SN54ABT16543 SN74ABT16543 
UNIT 

MIN MAX MIN MAX 
0.8 3.9 1 3.8 

ns 
0.9 5.2 1 5.1 

1 5.3 1 5.2 
ns. 

1.2 5.7 1.2 5.6 

0.8 5.3 1 5.2 
ns 

1.1 7.1 1.1 7 

1.9 i2 1.9 5.7 
ns 

1.6 5 1.6 4.6 

0.9 6.3 1 6.2 
ns 

1.2 7.9 1.2 7.8 

2 7.3 2 6.6 
ns 

1.7 5.6 1.7 5.4 



SN54ABT16543, SN74ABT16543 
16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS087A-D3798, FEBRUARY 1991-REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

soon 
From Output --e>---.---'I/\/'v----/ 

51 o Open 

Under Test 

CL=SOpF 

(see Note A) I soon r' 
-=-

LOAD CIRCUIT FOR OUTPUTS 

14-- tw ------.I 
1 1 

Input 3 ~:'~.S~V~~~~ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.SV x,·SV 
1 

1 1 
tpLH~ 

3V 

OV 

TEST 51 

tpLWtPHL Open 

tpLZltpZL 7V 

tPHZttPZH Open 

Timing Input ------~.s V 
____ -J. 1'-______ OV 

3V 

Data Input 

Output 
Control 

I.. .1. .1 
1 teu 1- th 1 
1 1 

--""""*1.5 V '£ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

=4'.S V ):(1.S V 

tpZL -+i 14-- 1 

3V 

OV 

KtPHL 
Output 1 i tPLZ --: 

1 

!1.SV 
~VOH 3.5 V 

I 1.SV Output 1 
Waveform 1 

1 
1.SV 1 

VOL+O'!3'V V 51 at7 V 
1 1 VOL (see Note C) 1 ~---- OL 
1 ~tPLH 1 1 tpHZ~ 

tPHL~ tpZH --., j4-
Output 1 

\1.SV 
FVOH Waveform 2 

/1.SV 
~H-O.3V VOH 

1.SV 51 atOpen 
=OV 

Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

VOL (see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR S 10 MHz, Zo = 50 n. tr S 2.5 ns, tf S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditionl! such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1 ~ Load Circuit and Voltage Waveforms 
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INSTRUMENTS 
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• Members of the Texas Instruments 
W/debus TM Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• UBTTM (Universal Bus Transceiver) 
Combines D-lYpe Latches and D-lYpe 
Flip-Flops for Operation In Transparent, 
Latched, Clocked, or Clock-Enabled Mode 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Metl:'lod 3015 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• lYpical VOLP (Output Ground Bounce) 
<0.8VatVcc=5V, TA=25°C 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged In Plastic 30D-mll Shrink 
Smail-Outline and Thin Shrink 
Small-Outline Packages and 38D-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-ta-Center Spacings 

description 

These 18-bit universal bus transceivers combine 
Ootype latches and Ootype flip-flops to allow data 
flow in transparent, latched, and clocked modes. 

Data flow in each direction is controlled by 
output-enable (OEAB and OEBA), latch-enable 
(LEAB and LEBA), and clock (CLKAB and 
CLKBA) inputs. The clock can be controlled by the 
clock-enable (CLKENAB and CLKENBA) inputs. 
For A-to-B data flow, the device operates in the 

SN54ABT16600, SN74ABT16600 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED MAY 1993 

SN54ABT16600 ••• WD PACKAGE 
SN74ABT16600 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

OEAB 
LEAB 

A6 
GND 11 

A7 
A8 
A9 

A10 
A11 
A12 

GND 
A13 
A14 
A15 

Vee 
A16 
A17 

GND 
A18 

CLKENAB 
CLKAB 
B1 
GND 
B2 
B3 

Vee 
B4 
B5 
B6 
GND 
B7 
B8 

B9 
B10 
B11 
B12 

39 GND 
38 B13 
37 B14 
36 B15 

35 Vee 
34 B16 
33 B17 
32 GND 
31 B18 

OEBA 30 CO<BA 
LEBA . 29 CLKENBA --..... __ .r 

transparent mode when LEAB is high. When LEAB is low, the A data is latched if CLKAB is held at a high or 
low logic level. If LEAB is low, the A-bus data is stored in the latch/tlip-flop on the high-to-Iow transition of CLKAB. 
Output enable OEAB is active low. When OEAB is low, the outputs are active. When OEAB is high, the outputs 
are in the high-impedance state. 

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CLKENBA. 

To ensure the high-impedance state during power up or power down, OE should be tied to V CC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16600 is available in TI's shrink small-outline package (OL), which provides twice the 1/0 pin 
count and functionality of standard small-outline packages in the seme printed,.()ircuit-board area. 

The SN54ABT16600 is characterized over the full military temperature range of -55°C to 125°C. The 
SN74ABT16600 is characterized for operation from -40°C to 85°C. 

WKlebus, EPle·US, and UST are trademarl<s of Texas Instruments Incorporated. 

~TEXAS 
INSTRUMENTS 
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Copyright © 1993, Texas Instruments Incorporated 
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SN54ABT16600, SN74ABT16600 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED MAY 1993 

FUNCTION TABLEt 
INPUTS OUTPUT 

CLKENAB OEAB LEAB CLKAB A .B 

X H X X X Z 

X L H X L L 

X L H X H H 

H L L X X Bo* 
H L L X X Bo* 
L L L ! L L 

L L L ! H H 

L L L H X Bot: 
L L L L X Bo§ 

t A-to-S data flow IS shown: B-to-A flow IS similar but uses OESA. 
LEBA. CLKBA. and CLKENBA. 

t: Output level before the indicated steady-stale input conditions were 
established. 

§ Output level before the indicated steady-state input conditions were 
established. provided that CLKAB was low before LEAS went low. 

logic diagram (posltivf) logic) 

OEAB 

CLKENAB 56 

CLKAB 55 

LE~B 
2 

LEBA 28 

CLKBA 
30 

CLKENBA 29 

OEBA 
'Z1 

A1....:;.3----t ...... 

3-102 

CE. 
~-~~----~~--+~~1D 

H-+--IC1 
CLK 

CE 
1D~~-r-~~-----+--< 

C1 
CLK 

~------------~vr--------------~ 
To 17 Other Channels 

~TEXAS 
INSTRUMENTS 

POST OFFICE SOX 655303 • DAUAS. 1EXAS 75265 
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SN54ABT16600, SN74ABT16600 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED MAY 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16600 .....................•............ 96 mA 

SN74ABT16600 .................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................... 1 W 

DL package ................................. 1 W 
Storage temperature range. . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . ... . . . . . .. . ... .... ... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voltage 

10H High-level output current 

10l low-level output current 

I!.tlM Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floallng pIns (Input or 1/0) must be held hIgh or low. 

~TEXAS 
INSTRUMENTS 

SN54ABT16600 

MIN MAX 

4.5 5.5 

2 Jt;" 
},.jb.8 

o ,q"vee 

,r;;' -24 

iicr 48 

A?5' 10 

-55 125 

POST O~FICE BOX 655303 • DALLAS, TEXAS 75265 

SN74ABT16600 

MIN MAX 

4.5 5.5 

2 

0.8 

0 Vee 

-32 

64 

10 

-40 85 

UNIT 

V 

V 

V 

V 

rnA 

rnA 

nsN 

°e 
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SN54ABT16600, SN74ABT16600 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992-REVISED MAY.1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TEST CONDITIONS 
TA = 25°C SN54ABT16600 SN74ABT16600 

PARAMETER 
TYpt MIN MAX MIN MAX MIN 

VIK VCC=4.5V, 11=-18mA -1.2 -1.2 

VCC =4.5 V, IOH=-3mA 2.5 2.5 2.5 

VCC=5V, IOH=-3mA 3 3 3 
·VOH 

VCC =4.5 V, IOH=-24mA 2 2 

VCC =4.5 V, IOH=-32mA 2* 2 

VCC=4.5V, IOL=48 rnA 0.55 0.55 
VOL 

0.55* VCC =4.5 V, IOL=64 rnA .lio. 

VCC=5.5V, Control inputs ±1 ~ 
II VI = VCC or 

120 GND Aor B ports ±20 

10ZH§ VCC=5.5V, VO=2.7V 10 (]' 10 

10ZL§ VCC=5.5V, VO=0.5V -10 is' -10 

loff VCC=O, VI orVO:S; 4.5 V ±100 g: 

ICEX 
VCC=5.5V, 

Outputs high 50 50 
VO=5.5V 

1011 VCC=5.5V, VO=2.5V -50 -100 -180 -50 -180 -50 

VCC=5.5V, Outputs high 3 3 

ICC 
10=0, AorB 

Outp.uts low 36 36 
VI = VCC or ports 
GND Outputs disabled 3 3 

alCc' 
VCC=5.5V, One input at 3.4 V, 

50 50 
Other inputs at VCC or GND 

Ci VI = 2.5 V or 0.5 V Control inputs 3 

Clo VO=2.5 VorO.5 V A or B ports 9 

t All tYPical values are at VCC = 5 V. 
* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 
11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 

PRODUCT PREVIEW InIonnaIIon concerns products In the formative or 
~ or ~menl Cbaractsrlstic _ and other 

are dellan goals. Texaslllllnlmenta reserves the right to 
ngo or discontinue 1_ products wlthout notice. 

3-104 

~TEXAS \ 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

MAX 

-1.2 

0.55 

±1 

±20 

10 

-10 

±100 . 

50 

-180 

3 

36 

3 

50 

UNIT 

V 

V 

V 

jJA 

jJA 

jJA 

jJA 

jJA 

rnA 

rnA 

jJA 

pF 

pF 



· SN54ABT16600, SN74ABT16600 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED MAY 1993 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SN54ABT16600 SN7.4ABT16600 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency 0 150 0 150 MHz 

LEAB or LEBA high 2.5 ~ 2.5 
tw Pulse duration 

~ 
ns 

CLKAB or CLKBA high or low 3 3 

A before CLKAB.!. or B before CLKBA.!. 3~ 3 

tsu Setup time A before LEAB.!. or B before LEBA.!. 2.5J\. .... 2.5 ns 

CLKEN before CLK.!. ~ 2.5 

A after CLKAB.!. or B after CLKBA.!. Oil 0 

th Hold time A after LEAB.!. or B after LEBA.!. ~",. 2 2 ns 

CLKEN after CLKt 1 1 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM TO 
VCC=5V, 

SN54ABT16600 
PARAMETER (INPUT) (OUTPUT) 

TA=.25°C 

MIN TVP MAX MIN MAX 

fmax 

tpLH 
AorB 

tpHL 

tpLH 
LEABorLEBA 

tpHL 

tpLH 

tpHL 
CLKAB or CLKBA 

tpZH 

tpZL 
OEABorOEBA 

tpHZ 
OEABorOEBA 

tpLZ 

PRODUCT PREVIEW InIarmaIIan _prod"" In ... _or 

=-=
of-......-.~_ .... _ 

ant daoIgn goall. __ .......... rightID .,_ .... _..-_noII .. . 

BorA 

BorA 

BorA 

BorA 

BorA 

150 

1.5 2.5 3.6 

1.5 3.2 4.5 

2 3.2 4.5 

.:, 2 3.4 4.5 

2 3.5 4.7 

2 3.5 4.3 

1.5 3.4 4.6 

2 3.8 4.7 

2 4.5 5.4 

1.5 3.4 4.7 
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150 

1.5 4.2 

1.5 $ 
2 ~6 
2 {i'! 5.4 

2~ 5.4 

~ 5.2 

he.5 5.3 

~ 2 5.6 

2 6.6 

1.5 5.8 

SN74ABT16600 
UNIT 

MIN MAX 

150 MHz 

1.5 4 
ns 

1.5 4.9 

2 5 
ns 

2 5 

2 5.3 
ns 

2 5 

1.5 5.1 
ns 

2 5.4 

2 6.2 
ns 

1.5 5.4 
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SN54ABT16600, SN74ABT16600 . 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED'MAY 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

soon 
From Output - ..... ---It_-II/V\r----/ 

Under Test 

CL=50pF 

(see Note A) I 500n 

S1 o Open 

rD 

TEST ' S1 

tPLtlltpHL Open 
tpLZltpZL 7V 

tPHZItPZH Open 

-=-

LOAD CIRCUIT FOR OUTPUTS 

Timing Input -------x,1.5 V 
____ --J. 1'---:.---- 0 V 

3V 

i+---- tw ----.! 
I I 

Input 3 ~:1~.5~V~~~~ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.5V X1.5V 
I 

tpLH +--+l 

3V 

OV 

Output 

KtPHL 

I 
/1.5 V 

I ~VOH 
I 
I 

I 1.5V 

I VOL 
I 

tPHL~ ~tPLH 

\1.5V 
FVOH 

1.5V 

VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DEL,AY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Da~lnput 

Output 
Control 

oUtput 
Waveform 1 

S1 st7V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

14 .~ ~ 
I tau th I 

--........ X1.5V ~:: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.5V ):(1.5 V 

tpZL -+i 14- I 

3V 

OV 

I tpLZ -.I ~ 
I ~ . I I 3.5 V 
I . 1.5V I XoL+O.3V V 
I I I --- OL 
I I tPHZ~ j4-

tpZH -+j j4- I ' 
I --- VOH 

!1.5V ~H-0.3V ' 

VOLTAGE WAVEFORMS 
, ENA~LE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR ~ 10, MHz. Zo = 50 n, tr ~ 2.5 ns, tf ~ 2.5 ns. 

3-106 

C. Waveform 1 is for an output with internal conditions such that the output is low except when,disabled by the output control. 
Waveform 2 is for an output wHh internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Wldebus TN Family 

• State-of-the-Art EPIC.US TN BICMOS Design 
Slgnlftcantly Reduces Power Dissipation 

• UST no (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation In Transparent, 
Latched, Clocked, or Clock-Enabled Mode 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 5V, TA = 25°C 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged In Plastic 300-mll Shrink 
Smail-Outline Packages and 380-mll 
Fine-Pitch Ceramic Flat Packages Using 
25-m,11 Center-to-Center Spacings 

description 

These 18-bit universal bl,ls transceivers combine 
Ootype latches and Ootype flip-flops to allow data 
flow in transparent, latched, and clocked modes. 

Data flow in each direction is controlled by 
output-enable (OEAB and OEBA), Iatch-enable 
(LEAB and LEBA), and clock (CLKAB and 
CLKBA) inputs. The clock can be controlled by the 
clock-enable (CLKENAB and CLKENBA) inputs. 
For, A-to-B data flow, the device operates in the 
transparent mode when LEAB is high. When 
LEAB is low, the A data is latched if CLKAB is held 
at a high or iow logic level. If LEAB is low, the A-bus 
data is stored in the latch/fIip-f1op on the 
high-to-Iow transition of CLKAB. Output enable 
OEAB is active low. When OEAB is low, the 
outputs are active. When ~ is high, the 
outputs are in the high-impedance state. 

SN54ABT16601, SN74ABT16601 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SN54ABT16601 ••• WD PACKAGE 
SN74ABT16601 ••• DL PACKAGE 

(TOP VIEW) 

OEAB 1 CLKENAB 
LEAB 2 CLKAB 

A1 3 54 81 
GND 53 GND 

A2 52 82 
A3 51 83 

Vee 50 Vee 
A4 49 84 
AS 9 48 85 
M 86 

GND 11 GND 
A7 87 
AS 88 
A9 89 

AtO 810 
A11 811 
A12 812 

GND GND 
A13 813 
A14 814 
A15 815 
Vee Vee 
A16 816 
A17 817 

GND GND 
A18 818 

OEBA CLKBA 
LEBA CLKENBA 

Data f10~ for B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CLKENBA. 

To ensure the high-impedance state during power up or power down, OE should be tied to V ccthrough a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16601 is available in Tl's shrink small-outline package (OL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16601 is characterized over the full military temperature range of -55°C to 125°C. The 
SN74ABT16601 is characterized for operation from -40°C to 85°C. 

Widebus. EPIC-DB. and UBT are trademarks of Texes Instruments Incorporated. 
UNlSS OlHERWEE _1I0I0 __ "" PIIOIIUC'I1OII DATA __ .. ", _____ .. 

0....- ........ _",,_ .... __ "' _ 
_ ........ _ ...... ..., ............ ",.1 .. -... 
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SN54ABT16601, SN74ABT16601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED SEPTEMBER 1993 

FUNC110N TABLEt 

INPUTS OUTPUT 

CLKENAB OEAB LEAB CLKAB A B 

X H X X X Z 

X L H X L L 

X L H X H H 

H L L X X 80* 
H L L )( X 80* 
L L L t L L 

L L L t H H 

L L L L X 80* 
L L L H X 80§ 

t A-to-B data flow Is shown: B-to-A flow Is snnUar but uses OEBA, 
LEBA, CU<BA, and CLKENBA. * Output level before the Indicated steady-statelnput conditions were 
established. ' 

§ Output level before the Indicated steady-state Input conditions were 
established, provided that CLKAB was low before LEAB went low. 

logic diagram (positive logic) 

OEAB 

CLKENAB 156 

CLKAB 
66 

LEAS 
2 

LEBA 
28 

30 
CLKBA 

CLKENBA 
29 

OEBA 
'Z1 

A1 -.:;,3_--'H 

3-108 

CE 
~--+--~--+~r--+~~1D 

..... +-~, C1 
CLK 

CE 

1Dr-r+~-r+;-----+--< 

C1t-t+ .. 
CLK 

\~----~----~v~------------~ 
To 17 Other Channels 
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SN54ABT16601, SN74ABT16601 
18-BIT UNIVERSAL BUS TRANSCEIVE~S 

. WITH 3-STATE OUTPUTS 
JUNE 1992- REVISED SEPTEMBER 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ......•..........••..•................................•... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .........•........................ -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 Vto 5.5 V 
Current into any output in the low state, 10: SN54ABT16601 .................................. 96 mA 

SN74ABT16601 .................................. 128 mA 
Input clamp current, 11K (VI < 0) ...........................................••.•.•.•...•.•.. -18 mA 
Output clamp current, 10K (VA < 0) ...•................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in stili air) ........................................... 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxlmum-rated conditions for extended periods may afflict device reliability. 

NOTE 1: The input and output negative-voitage ratings may be exceeded If the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 
SN54ABT16601 SN74ABT16601 

UNIT 
MIN MAX MIN MAX 

Vee Supply voitage 4.5 ~5 4.5 5.5 V 

VIH High-level input voitage 2 !i:' 2 V 

Vil Low-ievel input voitage ii:0.8 0.8 V 

VI Input voitage 0<l"'Vee ° Vee V 

10H High-level output current SJ'" -24 -32 mA 

IOl Low-level output current g 48 64 mA 

At/Av Input transition rise or fall rate I Outputs enabled !C 10 10 nsN 

TA Operating free-air temperature -55 125 -40 85 ·e 

NOTE 2: Unused or floating pins 6nput or I/O) must be held high or low. 

-.:fPIIMEW ___ ,,-III ... _. 
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SN54ABT16601, SN74ABT16601 
1S·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVIseD SEPTEMBER 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TEST CONDITIONS 
'TA-25°C SN54ABT16601 SN74ABTl6601 

PARAMETER 
MIN TYpt MAX MIN MAX MIN 

VIK VCC=4.5V. 11=-18mA -1.2 ~1.2 

VCC=4.5V. IOH=-3mA 2.5 2.5 2.5 

VCC=5V. IOH=-3mA 3 3 3 
VOH 

VCC=4.5V. IOH=-24mA 2 2 

Vce= 4.5V. IOH,,-32mA 2* 
, 

2 

Vce;=4.5V. 10L=48mA 0.55 0.55 
VOL 

VCC=4.5V. 10L=64mA 0.55* ~ 

Vce=5.5V. Control Inputs .. 1 ~ 
II 

VI = VCC or GND Aor B ports 
, 

.. 20 ~20 

10ZH§ Vce=5.5V, VO=2.7V 10 L.q,· 10 

10ZL§ Vce= 5.5V. VO=0.5V -10 ~ -10 

loff VCC=O. VI orVO" 4.5\1 ",100 § 

ICEX 
VCC=5.5V. Outputs high 50 iF 50 
VO=5.5V 

10' Vce=5.5V. VO=2.5V -50 -100 -180 -50 -180 -50 

Outputs high 1.9 3 3 
Vce = 5.5 V, AorB Outputs low 28 36 36 

ICC 10=0. ports 
VI = VCC or GND Outputs 

1.6 3 3 disabled 

Alec' 
VCC=5.5V. One input at 3.4 V, 

50 50 
Other Inputs at Vce or GND 

Ci VI = 2.5 VorO.5 V Control inputs 3 

Cio Vo =2.5VorO.SV Aor B,ports ·9 

t All tyPical values are at Vee = 5 V. 
* On products compliant to MIL-STD-883i Class B. this parameter does not apply. 
§ The parameters 10ZH and 10ZL Include the input leakage current. . 
'I[ Not more than one output should be tested at a time. and the duration of the test should not exceed one second. 
'This is the increase in supply current for each input that is at the specified TTL voHage level rather than Vce or GND. 

MAX 

-1.2 

0.55 

.. 1 

.. 20 

10 

-10 

",100 

50 

-180 

3 

36 

3 

SO 

UNIT 

V 

V 

V 

IlA 

IlA 
IlA 
IlA 

IlA 

mA 

mA 

IlA 

pF 

pF 

timing requirements over recommended ranges of' supply voltage and operating free-air 
temperature (unless otherwise noted) 

fclock Clock frequency 

LEAB or LEBA high 
tw Pulse duration 

eLKAB or CLKBA high or low 

A before CLKABt or B before CLKBA t 

Setup time A before LEAB, orB before LEBA, 
I eLK high 

Isu 
ICLKlow 

<ID<EN before CLKt 

A after CLKAB t or B after CLKBA t 

Ih Hold time A after LEAB, or B after LEBA, 

CLKEN after CLKt 
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SN54ABTl6601 SN74ABT16601 

MIN MAX MIN 
UNIT 

MAX 

0 lS0 0 lS0 MHz 

2.S A' 2.S 

./fI' ns 
3 3 

4& 4 

2.~"(. 2.5 

~ 
ns 

1 

,N-5 2.5 
~. 0 0 

2 2 ns 
0 0 



SN54ABT16601, SN74ABT16601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992- REVISED SEPTEMBER 1993 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM TO 
VCC=5V, 

SN54ABTl6601 SN74ABTl6601 
PARAMETER (INPUT) (OUTPUT) 

TA=25°C UNIT 
MIN TYP MAX MIN MAX MIN MAX 

fmax 150 200 150 150 MHz 

tPLH 1.5 2.5 3.6 1.5 4.2 1.5 4 
AorB BorA 

~ 
lIS 

tpHL 1.5 3.4 4.7 1.5 1.5 4.9 

tpLH 2 3.4 4.7 2 #6 2 5 
LEAB or LEBA BorA 

2 !F5.5 
lIS 

tpHL 2 3.7 5 2 5.2 

tPLH 1.5 3.2 4.5 1.~'" 4.9 1.5 4.7 
CLKAB or CLKBA BorA g lIS 

tpHL 1.5 3.2 4.4 4.8 1.5 4.6 

tPZH 2 4 5 ",02 5.7 2 5.5 
OEABor OEBA BorA 

~. 
lIS 

tpZL 2 4.2 5.6 2 6 2 5.8 

tpHZ 
OEABor OEBA 

2 4.5 5.4 2 6.6 2 6.2 
BorA lIS 

tpLZ 1.5 3.4 4.7 1.5 5.8 1.5 5.4 

~1EXAS 
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SN54ABT16601, SN74ABT16601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED SEPTEMBER 1993 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output --+--e----A.i'Vlr-----/ 

UnderTHt 

CLa 50 PF. T (_Note A) 
&000 

LOAD CIRCUIT FOR OUTPUTS 

~Iw----.l 

o 7V 

o Open 

r~ 

Timing Input 

,I I~ __ 

TEST S, 
tputftPHL Open 

tpLZltPZL 7V 

tPHzltPZH Open 

-------X1•5V 

. ·1'-----_- ov 
I, I· 
j4 +- + +-- ~ 1 .. u '11 1 

3V 

Input 3 'X"",1'_5V __ :: Data Input --""):(1.5V ~ 3V 

'------~OV 

Input 
(." Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.5V X1.5V 
1 

tpLH +--.I K tpHL 

3V 

OV 

Output 
Control 

Output 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

~1.5V .. ):(1.5V 

3V 

OV 
tpZL -+t 14- I 

1 I tPLZ-.I lot-- 3.5 V 

Output 
I 1 ~ VOH Waveform 1 I~ I 

YvOL+O.3V V 1 !1.5V i . 1.5V 
S1 at7V 

I 1.5 V I 
1 I· VOL (_NoteC) I I I -- OL 
1 ~tpLH I 1 'PHz~ j4-tpHL~ 

Output 
tpZH -+i ~ I 

Waveform 2 
\1.5'V 

FVOH 
11.5v 

\:?:~ ... ci.;-v VOH 1.SV S1 atopen .. ,. . -OV 
Output 

-- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

(eee Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISAE!LE TIMES 

LOW- AND HIGH-LEVEL ENABUNG 

NOTES; A. CL Includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics; PRR s 10 MHz, Zo = 50 Q, Ir " 2.5 ns, tf s 2.5 ns. 
C. Waveform 1 is for an output with Internal conditions such ·that the output Is low except when disabled by the output control. 

Waveform 21s for an output with internal conditions. such that the output is high except when disabled by the output control. 
D. The outputs are measured. one at a time with one transition per measurement. 

Figure 1. Load Circuit !lnd VoHage Waveforms 
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• Members of the Texas Instruments 
Widebus™ Family 

• State-of-the-Art EPIC-liB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 5 V, TA = 25°C 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOHI 
64-mAlod 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

The 'ABT16623 is a 16-bit transceiver designed 
for asynchronous communication between data 
buses. The control function implementation allows 
for maximum flexibility in timing. The' ABT16623 
provides true data at its outputs. 

This device can be used as two 8-bit transceivers 
or one 16-bit transceiver. It allows data 
transmissibn from the A bus to the B bus or from 
the B bus to the A bus depending upon the logic 

SN54ABT16623, SN74ABT16623 
16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
FEBRUARY 1991 - REVISED OCTOBER 1992 

SN54ABT16623 ••• WD PACKAGE 
SN74ABT16623 ••• Dl PACKAGE 

(TOP VIEW) 

10EAB 1 

1B1 
1B2 

GND 4 

Vee 
1B5 
1B6 

GND 
1B7 
1B8 
2B1 
2B2 

GND 
2B3 
2B4 
Vec 
2B5 
2B6 

GND 
2B7 
2B8 

20EAB 

7 

39 
38 

37 

36 

35 

10EBA 
1A1 
1A2 
GND 
1A3 
1A4 
Vee 
1A5 
1A6 
GND 
1A7 
1A8 
2A1 
2A2 
GND 
2A3 
2A4 
Vee 
2A5 
2A6 
GND 
2A7 
2A8 
20EBA 

levels at the output-enable (OEAB and OEBA) inputs. The output-enable inputs can be used to disable the 
device so that the buses are effectively isolated. The dual-enable configuration gives the transceivers the 
capability of storing data by simultaneously enabling OEAB and OEBA. Each output reinforces its input in this 
configuration. When both OEAB and OEBA are enabled and all other data sources to the two sets of bus lines 
are at high impedance, both sets of bus lines (32 in all) will remain at their last states. 

To ensure the high-impedance state during power up or power down, OEBA should be tied to Vee through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 
OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by 
the current-sourcing capability of the driver. 

The SN74ABT16623 is available in TI's shrink small-outline package (DL), which provides twice the 1/0 pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16623 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16623 is characterized for operation from -40°C to 85°C. 

Widebus and EPIC·lIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 

~~:::~n:J:S~~~gt'd:S ofn!f~:~~~e~~I:en=~a'~n~i 
parameters. 
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SN54ABT16623, SN74ABT16623 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
03799, FEBRUARY 1991 - REVISED OCTOBER 1992 

FUNCTION TABLE 
(each 8-bit section) 

INPUTS 
OPERATION 

OE8A OEA8 

L L B data to A bus 

L H 
B data to A bus, 
A data to B bus 

H L Isolation 

H H A data to B bus 

logic symbolt logic diagram (positive logic) 

10EBA 

10EA8 

20E8A 

20EAB 

lAl 

lA2 

1A3 

lA4 

lA5 

lA6 

lA7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

48 

1 

25 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

'" ENl 

EN2 

'" EN3 

EN4 , 
L 

'V 1 1 

1 

L 
'V3 1 

1 

10EBA 

10EA8 

1Al 

r 2 

W 2'V 

lBl 

3 
182 

5 
1B3 

6 
1B4 

8 
185 

9 
186 20EBA 

11 

12 
1B7 20EAB 
1B8 

13 

W 4'V 

281 2Al 

14 
2B2 

16 
283 

17 
2B4 

19 
2B5 

20 
286 

22 
287 

23 
2B8 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEG Publication 617-12. 
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SN54ABT16623, SN74ABT16623 
16·BIT BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
03799, FEBRUARY 1991 - REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16623 .................................. 96 mA 

SN74ABT16623 .................. , ............... 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air) ........................................ 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL LOW-level input voltage 

VI Input voltage 

10H High-level output current 

10L LOW-level output current 

l1t/f'1v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

PRODUCT PREV1EW infonnallon concerns products In the formative or 
design phase of devefopment Characteristic data and other 
speclflcations are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. ~TEXAS . 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54ABT16623 SN74ABT16623 

MIN MAX MIN MAX 

4.5 5."~' 4.5 5.5 

2 .S:4f 2 

.A'6~8 0.8 

O~~Vee 0 Vee 

;i;.." -24 -32 

,;i;..~ 48 64 
~. 5 5 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

ns/V 

'e 
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SN54ABT16623, SN74ABT16623 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
03799, FEBRUARY 1991 - REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54ABT16623 SN74ABT16623 
PARAMETER TEST CONDITIONS 

TYPt MIN 

VIK Vcc =4.5 V, 11=-18mA 

Vcc =4.5 V, 10H =-3mA 2.5 

VCC =5 V, 10H =-3 mA 3 
VOH 

VCC=4.5 V, 10H =-24mA 2 

Vcc =4.5 V, IOH=-32 mA 2:1: 

VCC=4.5 V, IOL=48 mA 
VOL 

VCC =4.5 V, IOL=64 mA 

VCC=5.5V, Control inputs 
II 

VI = VCC or GND Aor B ports 

10ZH§ VCC =5.5 V, VO=2.7V 

10ZL§ VCC=5.5 V, VO=0.5V 

loff VCC =0, VI or VO" 4.5 V 

ICEX VCC =5.5 V, Vo = 5.5 V Outputs high 

10'll VCC=5.5 V, VO=2.5V -50 -100 

Outputs high 
VCC=5.5V, Outputs low 

ICC 10=0, A or B ports 
VI = VCC or GND Outputs 

disabled 

Outputs 
VCC=5.5 V, enabled 

LlICC# 
One input at 3.4 V, Data inputs 

Outputs 
Other inputs at VCC 
orGND 

disabled 

Control inputs 

Ci VI = 2.5 V or 0.5 V Control inputs 3 

Cio Vo = 2.5 V or 0.5 V AorB ports 8 

t All typical values are at VCC = 5 V. 
:I: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 

MAX MIN MAX MIN 

-1.2 -1.2 

2.5 2.5 

3 3 

2 

2 

0.55 0.55 

0.55:1: 

±1 ~;' 

±100 ±(90 
50 .~r'·50 

-50 .1:.~ -50 

±100 is' 
50 .,;:l;:" 50 

-180 -50 -180 -50 

2 2 

35 35 

2 2 

1 1.5 

0.05 0.05 

1.5 1.5 

'll Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 

MAX 

-1.2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-180 

2 

35 

2 

1 

0.05 

1.5 

UNIT 

V 

V 

V 

J,tA 

J,tA 

IlA 

J,tA 

IlA 

mA 

mA 

mA 

pF 

pF 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
AorB 

tpHL 

tpZH 

tpZL 
OEBAorOEAB 

tpHZ 
OEBAor OEAB 

tpLZ 

PRODUCT PREV!EW !"formatlon concerns product.s in the formmi\'e or 
desiQn phase of development Characteristic data and other 
specifications are deslgn,goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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TO 
VCC = 5 V, 
TA = 25°C 

(OUTPUT) 
MIN TYP MAX 

1 2 
BorA 

1 2.2 

1.1 3 
AorB 

1.4 3.3 

1 3.5 
AorB 

1.4 2.8 

-!/} TEXAS 
INSTRUMENTS 

3.2 

3.4 

4 

4.9 

4.9 

4.7 
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SN54ABT16623 SN74ABT16623 
UNIT 

MIN MAX MIN MAX 

1 3.7 1 3.6 
ns 

~: 
1 4.3 

1.1 4.9 
ns 

6.2 1.4 6 

6.2 1 6 
ns 

1.4 5.6 1.4 5.4 



SN54ABT16623, SN74ABT16623 
16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
03799, FEBRUARY 1991 - REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output - ___ -~.--vv\r---~ 

Under Test 

CL=50pF I 
<see Note A) 

5000 

LOAD CIRCUIT FOR OUTPUTS 

o 7V 

o Open 

r' TEST S1 

tPLWtPHL Open 

tPuJtPZL 7V 

tPHZltpZH Open 

-=-

Timing Input -------x,1.5 V 

___ :--......J. 1 '------- 0 V 

3V 

I+-- tw ------+I 
1 1 

Input 3 :K:1~.5~V~~~~ :: 

Input 
<see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.5V )(1.5 V 

I 
tPLH --J.----.I 

3V 

OV 

Output 

KtPHL 

1 

!1.5V 
~VOH 

1 

I 
i 1.5V 

I VOL 
1 

tPHL~ ~tPLH 

\1.5 V 
y.;;VOH 

1.5V 

- VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at7 V 
<see Nota C) 

Output 
Waveform 2 
S1 atOpen. 

<see Note C) 

I.. .1.. ~ 
Itsul"'th I 
1 1 

----.X1.5V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

===>:<1.5 V ):(1.5 V 

tpZL~ II1II-- I 

3V 

OV 

~ I I tPLZ-+I 

I ~.5V I .Kc 3.5V 

YO,=-+J!:~ VOL I I 
I 1 tpHZ~ ~ tpZH -+i ~ I 11•5 '/ 

~H-O.3V VOH 

=OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All inPut pulses are supplied by generators having the following characteristics: PRR ~ 10 MHz, Zo = 50 Q, tr ~ 2.5 ns, tf ~ 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transHion per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

·~TEXAS 
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SN54ABT16640, SN74ABT16640 
16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS107A- APRIL 1992 - REVISED OCTOBER 1992 

• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BICMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 V atVcc = 5 V, TA = 25°C 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Packaged In Plastic 300-mil Shrink 
Smail-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-ta-Center Spacings 

description 

The' ABT16640 is an inverting 16-bit transceiver 
designed for asynchronous communication 
between data buses. 

This device can be used as two 8-bit transceivers 
or one 16-bit transceiver. It allows data 
transmission from the A bus to the B bus or from 
the B bus to the A bus, depending upon the logic 
level at the direction-control (1 DIB and 2DIR) 
inputs. The output-enable (1 OE and 20E) inputs . 
can be used to disable the device so that the buses 
are effectively isolated. 

SN54ABT16640 ••. WD PACKAGE 
SN74ABT16640 ••• DL PACKAGE 

(TDPVIEW) 

1DIR 1 

Vee 
185 
186 9 

GND 
187 
188 
281 
282 

GND 
283 
284 
Vee 
285 
286 

GND 
287 
288 

2DIR 24 

10E 
1A1 
1A2 
GND 
1A3 
1A4 

Vee 
1A5 
1A6 
GND 
1A7 

1A8 
2A1 
2A2 
GND 
2A3 
2A4 

Vee 
2A5 
2A6 
GND 
2A7 

2A8 
20E 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16640 is available in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16640 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16640 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each section) 

INPUTS 
OPERATION 

OE DIR 

L L B data to A bus 
L H A data to B bus 
H X Isolation 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

~TEXAS 
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Copyright © 1992. Texas Instruments Incorporated 
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SN54ABT16640, SN74ABT16640 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS107A- 03999, APRIL 1992 - REVISED OCTOBER 1992 

logic symbolt 

10E 

tDIR 

20E 

2DIR 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1AS 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2AS 

4S 

1 

25 

24 

47 

46 

44 

43 

41 

40 

3S 

37 

36 

35 

33 

32 

30 

29 

27 

26 

"- G3 

"-
L 

3 EN1 [BA) 
3 EN2[AB) 

"- G6 

L 6EN4[BA) 
6 EN5[AB) , 

L 
\71 1 

1 

L 
\74 1 

1 

r-

2\7 ~ 

5\7 ~ 

2 

3 

5 

6 

S 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

logic diagram (positive logic) 

10E ...:4""S'--____ , 

1DIR 

1B1 

47 2 
1B2 1A1 1B1 

1B3 

1B4 v 
lB5 To Seven Other Channels 
1B6 

25 
1B7 20E 

1BS 

2B1 
24 

2DIR 

2B2 

2B3 

2B4 

2B5 36 13 
2B6 

2A1 2B1 

2B7 

2BS v 
To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Inputvoltage range, VI (except 1/0 ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16640 .......................... ,....... 96 rnA 

SN74ABT16640 .................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation atTA = 55°C (in still air) ...................... ; ......... ;....... 0.85W 
Storage temperature range ....................................................... -65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stre~ ratings only, and 
functional operation of the device at these or any other conditions beyond those .indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voHage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT16640, SN74ABT16640 
16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS107A- 03999, APRIL 1992 - REVISED OCTOBER 1992 

recommended operating conditions {see Note 2} 

SN54ABT16640 SN74ABT16640 
UNIT 

MIN MAX MIN MAX 

VCC Supply voltage 4.5 ~ 4.5 5.5 V 

VIH High-level input voltage 2 ff 2 V 

Vil low-level input voltage 5i*'0.8 0.8 V 

VI Input voltage 0;, VCC 0 VCC V 

10H High-level output current ;S -24 -32 mA 

10l low-level output current ",,0 48 64 mA 

at/av Input transition rise or fall rate I Outputs enabled {(. 10 10 nslV 

TA Operating free-air temperature -55 125 -40 85 °C 

NOTE 2: Unused or floallng pins (Input or I/O) must be held high or low. 

electrical characteristics over recommended operating free-air temperature range {unless 
otherwise noted} 

TA = 25°C SN54ABT16640 
PARAMETER TEST CONDITIONS TYpt MIN MAX MIN MAX 

VIK VCC =4.5 V, 11=-18mA -1.2 -1.2 

VCC=4.5V, IOH=-3mA 2.5 2.5 

VCC=5V, IOH=-3mA 3 3 
VOH 

VCC=4.5V, IOH=-24mA 2 2 

VCC=4.5V, IOH=-32mA 2:1: 

VCC=4.5V, 10l=48mA 0.55 0.55 
VOL 

0.55:1: li~ VCC = 4.5 V, 10l=64mA 

VCC=5.5V, Control inputs ±1 6¥i 
II 

VI = VCC or GND A or B ports ±100 .Il'oo 
IOZH§ VCC=5.5V, VO=2.7V 50 ci' 50 

10Zl§ VCC=5.5V, VO=0.5V -50 it -50 

loll VCC=O, VI orVO ,,4.5 V ±100 ~ 
ICEX VCC =5.5 V, VO=5.5V Outputs high 50 50 

1011 VCC=5.5V, VO=2.5V -50 -100 -180 -50 -180 

VCC =5.5 V, Outputs high 2 2 

ICC 10=0, 
AorB 

Outputs low 32 32 
ports 

VI = VCC or GND Outputs disabled 2 2 

VCC=5.5V, Data Outputs enabled 1 1.5 

aICC# 
One input at 3.4 V, inputs Outputs disabled 0.05 0.05 
Other inputs at 
VccorGND Control inputs 1.5 1.5 

Ci VI = 2.5 VorO.5 V Control inputs 3 

Cio Vo = 2.5 VorO.5 V A or B ports 8 

t All typical values are at VCC = 5 V. 
:I: On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 
11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT16640 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-50 -180 

2 

32 

2 

1 

0.05 

1.5 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 

PRODUCT PREVIEW In_...--n. products In tho formative or _ phue 01 _opment. Ch_1IIIc _ and _ 
__ 0 .. deoIgn 90110. Texoolnotrumanll f8IIrveo the rtgIII to 
... nge ... dlocontln .. _ prod .... wIIhout notice. ~TEXAS 
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UNIT 

V 

V 

V 

IJA 

IJA 
IJA 
IJA 
IJA 
mA 

mA 

mA 

pF 

pF 
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SN54ABT16640, SN74ABT16640 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS107A- 03999, APRIL 1992 - REVISED OCT6BER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER (INPUT) 

IpLH 
AorB 

IPHL 

IpZH 
OE 

IPZL 

IPHZ 
OE 

IpLZ 

PRODUCT PREVIEW Information co ........ products In Iho fGrmati-"" or 

~ 
of development. C_~1IIIc _ and oIhor 

are deal goals. r .... IIIIIInI __ lherlghllo 
ange or dlSCOllllnue'l"_ prodUCIS without noIIce .• 
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TO 
VCc=5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP MAX 

1 2.5 3.4 
BorA 

1.1 2.8 3.6 

1.2 3.5 4.5 
AorB 

1.5 3.9 5 

1.8 3.8 4.8 
AorB 

1.5 3 3.9 

~1ExAs 
INSTRUMENTS 
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SN54ABT16640 SN74ABTl6640 
UNIT 

MIN MAX MIN MAX 

1 L 4.4 1 4.3 

1.1~ ~ 4 
ns 

1.1 3.9 

¥ ~$5.6 1.2 5.5 

,Q'i: .~ 
ns 

6.4 1.5 6.3 

1.! 6.5 1.8 6.3 
ns 

1.5 4:4 1.5 4.2 



SN54ABT16640, SN74ABT16640 
16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS107A- 03999, APRIL 1992 - REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

soon 
From output ---.-----4~-'Vv'\r-----./ 

Under Test 

CL=SOpF 

(see Note A) I soon 

Sl o Open 

r' TEST Sl 

tpLw'tPHL Open 

tpUItPZL 7V 

tpHZItPZH Open 

-=-

LOAD CIRCUIT FOR OUTPUTS 

TIming Input -------x1.SV 
___ ~---J. 1'------- 0 V 

3V 

14----- tw ----+I 
1 I 

Input 3 ~:l~.S~V~~~~ :: 

Input 
(see Nota B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~_l._S_V_J~~l_.S_V __ _ 

1 I ~ 

3V 

OV 

Output 

tpLH -;+-+i I I tPHL 

1 11 I ~--. VOH 
1 1.~V I 1.SV 

--+-1 --I. I VOL 

tpHL --l..---.! ~ tPLH 

I!/::::" VOH \1.5 V f1.SV Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

VOL 

Data Input 

Output 
Control 

Output 
Waveform 1 

Sl at7V 
(see Note C) 

Output 
Waveform 2 
81 atOpen 

(see Note C) 

I.. .1.. ~ 
Itsu I'" th 1 
I 1 

--"""'*1.5 V ~:: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

__ ___J):(l.S V 

3V 

OV 

I 
I 

. I 
tpZH~ 

3.5 V 

'----1Hr-~b...+~!.Y VOL 

~ 
I 

___ .J!1.5V ~H-O.3V VOH 

= OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR :s: 10 MHz, Zo = 50 n, tr :s: 2.5 ns, tf :S:2.5 ns. 
C. Waveform 1 is for an output with internal cond~ions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16646, SN74ABT16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

• Members of the Texas Instruments 
Widebus™ Family 

• State-of-the-Art EPIC-lIB ™ BICMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 V at Vee = 5 V, TA = 25°C 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAIOd 

• Packaged In Plastic 300-mll Shrink 
Smail-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

The 'ABT16646 consists of bus transceiver 
circuits, Ootype flip-flops, and control circuitry 
arranged for multiplexed transmission of data 
directly from the input bus or from the internal 
registers. 

The device can be used as two 8-bit transceivers 
or one 16-bit transceiver. Oata on the A or B bus 
is clocked into the registers on the low-to-high 
transition of the appropriate clock (CLKAB or 
CLKBA) input. Figure 1 illustrates the four 
fundamental bus-management functions that can 
be performed with the' ABT16646. 

JUNE 1992-REVISED MAY 1993 

SN54ABT16646 ••• WD PACKAGE 
SN74ABTl6646 ••• DL PACKAGE 

(TOP VIEW) 

lDIR 10E 
lCLKAB lCLKBA 

lSAB lSBA 
GND 

lAl lBl 
lA2 lB2 
VCC Vcc 
lA3 lB3 

lB4 
lA5 lB5 

GND GND 
lA6 lB6 
lA7 lB7 
lA8 lB8 
2Al 2Bl 
2A2 2B2 
2A3 2B3 

GND GND 
2A4 284 
2A5 2B5 
2A6 2B6 
VCC Vee 
2A7 2B7 
2A8 288 

GND GND 
2SAB 2SBA 

2ClKAB 2CLKBA 
2DIR 20E 

Output-enable (OE) and direction-control (OIR) inputs are provided to control the transceiver functions. In the 
transceiver mode, data present at the high-impedance port may be stored in either register or in both. The 
select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The circuitry 
used for select control eliminates the typical decoding glitch that occurs in a multiplexer during the transition 
between stored and real-time data. The direction control (OIR) determines which bus receives data when OE 
is low. In the isolation mode (OE high), A data may be stored in one register andlor B data may be stored in the 
other register. 

When an putput function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

To ensure the high-impedance state during power up or power down, OE should be tied to V CC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16646 is available in TI's shrink small-outline package (OL), which provides twice the 1/0 piri 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16646 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16646 is characterized for operation from -40°C to 85°C. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

PRODUCI1ON DATA 1-..., ~ current as of publlc:allan daI8. 
ProckICts contonn to spacHlcatlon8 I*' the terms of Texa8lnstn1ment8 
_ WIITIIIIy. PnxIllCllon prI>CII8lng _ noIlIIC08aa11y Include 
IIIIIng of all pora ........ ~TEXAS 
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Copyright © 1993, Texas Instruments Incorporated 
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SN54ABT16646, SN74ABT16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

. WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED MAY 1993 

OE DIR CLKAB CLKBA SAB SBA OE DIR CLKAB CLKBA SAB SBA 

3--126 

L L X X X L L H X X L X 

OE 
X 
X 
H 

REAL-TIME TRANSFER 
BUSBTOBUSA 

~ 
DIR CLKAB CLKBA SAB 
X t X X 
X X t X 
X t t X 

STORAGE FROM 
A, B, OR AAND B 

SBA 
X 
X 
X 

OE 
L 
L 

DIR 
L 
H 

REAL-TIME TRANSFER 
BUSATO BUSB 

~ 
CLKAB CLKBA SAB 

X L X 
L X H 

TRANSFER STORED DATA 
TOAANDIORB 

Figure 1. Bus-Management Functions 
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SN54ABT16646, SN74ABT16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
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JUNE 1992 - REVISED MAY 1993 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
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SN54ABT.16646, SN74ABT16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED MAY 1993 

logic diagram (positive logic) 

10E --'5""S'--_._-cr"""'" 
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1CLKBA ---'5""5'--__ +-_______ --1 ">---------1-. 
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INPUTS 

OE DIR CLKAB CLKBA SAB' 

X X t X X 

X X X t X 

H X t t X 

H X L L X 

L L X X X 

L L X L X 

L H X X L 

L H L X H 

SN54ABT16646, SN74ABT16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED MAY 1993 

FUNCTION TABLE 

DATA 110 

SBA AI THRU A8 Bl THRU B8 
OPERATION OR FUNCTION 

X Input Unspecifiedt Store A, B unspecifiedt 

X Unspecifiedt Input Store B, A unspecifiedt 

X Input Input Store A and B data 

X Input disabled Input disabled Isolation, hold storage 

L Output Input Real-time B data to A bus 

H Output Input Stored B data to A bus 

X Input Output Real-time A data to B bus 

X Input Output Stored A data to B bus 

tThe data output functions may be enabled or disabled by vanous signals at the OE and DIR inputs. Data input functions are always enabled; 
i.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16646 .................................. 96 mA 

SN74ABT16646 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air) ........................................... 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

=1= Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied, Exposure to absolute-maxim urn-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

!>.tlAv Input transition rise or falt'rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (Input or I/O) must be held high or low. 
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MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vee 0 Vee 

-24 -32 

48 64 

10 10 

-55 125 -40 85 
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V 

V 

V 
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rnA 

ns/V 

°e 
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SN54ABT16646, SN74ABT16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED MAY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54ABT16646 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX 

VIK VCC =4.5V, II =-18 rnA -1.2 -1.2 

VCC=4.5V, 10H =-3mA 2.5 2.5 

VCC =5 V, 10H =-3mA 3 3 
VOH 

VCC =4.5V, 10H =-24mA 2 2 

VCC=4.5V, 10H =-32 rnA 2+ 

VCC = 4.5 V, 10L= 48 rnA 0.55 0.55 
VOL 

0.55+ VCC=4.5V, IOL=64 rnA 

VCC=5.5V, Control inputs ±1 ±1 
II VI = VCC or 

GND Aor B ports ±20 ±20 

10ZH§ VCC=5.5V, VO=2.7V 10 10 

10ZL§ VCC=5.5V, VO=0.5 V -10 -10 

loff VCC=O, Vl orVO,,4.5V ±100 

ICEX VCC=5.5V, VO= 5.5 V Outputs high 50 50 

1011 VCC=5.5V, VO=2.5V -50 -100 -180 -50 -180 

VCC =5.5V, Outputs high 2 2 

ICC 
10=0, AorB 

Outputs low 32 32 
VI = VCC or ports 
GND Outputs disabled 2 2 

VCC =5.5V, 
Data Outputs enabled 50 50 

One input at 
inputs 

"'ICC# 3.4 V, Outputs disabled 50 50 
Other inputs at 
VCCorGND Control inputs 50 50 

Ci VI = 2.5 V or 0.5 V Control inputs 4 

Cio Vo = 2.5 V or 0.5 V A or B ports 8 

t All typical values are at V CC = 5 V. 
+ On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters IOZH and 10ZL include the input leakage current. 
11 Not more than one output should be tested at a time, and th!'l duration of the test should not exceed one second. 

SN74ABT16646 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±20 

10 

-10 

±100 

50 

-50 -180 

2 

32 

2 

50 

50 

50 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 

UNIT 

V 

V 

V 

IlA 

IlA 

IlA 
IlA 

IlA 

mA 

rnA 

IlA 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

fclock 

tw 

tsu 

th 

3-130 

VCC=5V, 
TA = 25°C 

MIN MAX 

Clock frequency 0 125 

Pulse duration, CLK high or low 4.3 

Setup time, A or B before CLKABt or CLKBA t 3 

Hold time, A or B after CLKABt or CLKBA t 0 
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SN54ABT16646 SN74ABT16646 
UNIT 

MIN NiAX MIN MAX 

0 125 0 125 MHz 

4.3 4.3 ns 

4 3 ns 

0.5 0 ns 



SN54ABT16646, SN74ABT16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED MAY 1993 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 2) 

FROM TO 
Vee = 5 V, 

SN54ABT16646 SN74ABT16646 
PARAMETER 

(INPUT) (OUTPUT) 
TA=25°e UNIT 

MIN TYP MAX MIN MAX MIN MAX 

fmax 125 125 125 MHz 

tPLH 1.5 3.1 4 1 5 1.5 4.9 
CLKBA or CLKAB AorB ns 

tPHL 1.5 3.2 4.1 1 5 1.5 4.7 

tPLH 1 2.3 3.2 0.6 4 1 3.9 
AorB BorA ns 

tPHL 1 3 4.1 0.6 4.9 1 4.6 

tpLH 1 2.9 4.3 0.6 5.3 1 5 
SABorSBAT BorA ns 

tpHL 1 3.1 4.3 0.6 5.3 1 5 

tpZH 1 3.4 4.6 0.6 5.9 1 5.5 
OE AorB ns 

tPZL 1.5 3.5 4.9 1 6 1.5 5.7 

tpHZ 1.5 3.9 4.9 1 6.4 1.5 5.4 
OE AorB ns 

tpLZ 1.5 3.1 4.1 1 4.7 1.5 4.5 

tpZH 1 3.2 4.5 0.6 5.8 1 5.4 
DIR . AorB ns 

tpZL 1.5 3.4 4.8 1 6.7 1.5 5.6 

tpHZ 2 4.2 5.7 1.2 7.1 2 6.7 
DIR AorB ns 

tpLZ 1.5 3.6 5.1 1 6.2 1.5 5.9 

t These parameters are measured with the Internal output state of the storage register opposite to that of the bus Input. 
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SN54ABT16646, SN74ABT16646 
16·BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3~STATE OUTPUTS 
JUNE 1992 - REVISED MAY 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

soon 
From Output --e----<.---VV'lr----/ 

Under Test 

CL= 50 pF 

(see Note A) I soon 

S1 o Open 

rD 

TEST 

tpLWtPHL 
tPLzltPZL 
tPHZltpZH 

-=-

LOAD CIRCUIT FOR OUTPUTS 

S1 

Open 
7V 

Open 

3V 
Timinglnput -------X1.5V 

_____ J, 1'-______ ov 

:~t·~ ~ 14-- tw ----.I 
1 1 

Input 3 }(~1.~5~V~~~~ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.5V )(1.5 V 

I 
1 1 

tpLH~ 

3V 

OV 

Output 

H- tpHL 

1 

/1.5V 
I ~ VOH 

1 

1 

I ' 1.5V 

I VOL 
1 

tPHL~ l~tPLH 

\1.5V 
FVOH 

1.5 V 

VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

Output 
Waveform 2 
S1 at Open 

(see Note C) 

1 su th 1 

-=-x--.... \5V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

=X1.5V ):(1.5 V 

I 
tpZL~ ~ I 

I : tpLZ ~ 
I 1.5 V I 

3V 

OV 

3.5V 

VOL + 0.3 V 
1 ---- VOL 

~ 1 1 tpHZ-+I 
tpZH -+j ~ I I ---- VOH 

VOH-O.3V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH~LEVEL ENABLING 

~OV 

B. All input pulses are supplied by generators having the following characteristics: PRR ,,; 10 MHz, Zo = 50 n, tr " 2,5 ns, tf"; 2,5 ns. 
C, Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

3-132 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D, The outputs are measured one at a time with one transition per measurement 

Figure 2. Load Circuit and Voltage Waveforms 
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SN54ABT16648, SN74ABT16648 
16-BIT TRANSCEIVERS AND REGISTERS 

• Members of the Texas Instruments 
W/debus ™ Family 

• State-of-the-Art EPIC-liB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 V at Vee =5 V, TA = 25°C 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 3aO-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

descripti~n 

The 'ABT16648 is a 16-bit bus transceiver that 
consists of Ootype flip-flops and control circuitry 
arranged for multiplexed transmission of data 
directly from the input bus or from the internal 
registers. The device can be used as two 8-bit 
transceivers or one 16-bit transceiver. Data on the 
A or B bus is clocked into the registers on the 
low-to-high transition of the appropriate clock 
(CLKAB or CLKBA) input. Figure 1 illustrates the 
four fundamental bus-management functions that 
can be performed with the' ABT16648. 

WITH 3-STATE OUTPUTS 
1992 - REVISED OCTOBER 1992 

SN54ABT16648 ... WD PACKAGE 
SN74ABT16648 ... DL PACKAGE 

(TOP VIEW) 

1DIR 10E 
1CLKAB 1CLKBA 

1SBA 
GND 

1A1 1B1 
1A2 1B2 
Vee Vee 
1A3 1B3 

1B4 
1A5 1B5 

GND 
1A6 1B6 
1A7 1B7 
1A8 1B8 
2A1 2B1 
2A2 2B2 
2A3 2B3 

GND GND 
2A4 2B4 
2A5 2B5 
2A6 2B6 
Vee Vee 
2A7 2B7 
2A8 2B8 

GND GND 
2SAB 2SBA 

2CLKAB 2CLKBA 
2DIR 20E 

Output-enable (OE) and direction-control (OIR) inputs are provided to control the transceiver functions. In the 
transceiver mode, data present at the high-impedance port may be stored in either register or in both. The 
select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The circuitry 
used for select control will eliminate the typical decoding glitch that occurs in a multiplexer during the transition 
between stored and real-time data. The direction control (01 R) determines which bus will receive data when OE 
is low. In the isolation mode (OE high), A data may be stored in one register and/or B data may be stored in 
the other register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16648 is available in TI's shrink small-outline package (OL), which provides twice the 110 pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16648 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16648 is characterized for operation from -40°C to 85°C. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW 1_ concerns products In the formative or 
design phase of development CIIaraCIeristIc data and other =callOII8 are design goals. T_lnstrumen1B _the rtghtto 
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SN54ABT16648, SN74ABT16648 
16·BIT TRANSCEIVERS AND REGISTERS 
WITH 3·STATEOUTPUTS 
SEPTEMBER 1992 - REVISED OCTOBER 1992 
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Figure 1. Bus-Management Functions 

3-134 . 

-!II TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

54 
SBA 

X 

54 
SBA 

H 
X 



logic symbolt 

10E 

10lR 

1CLKBA 

1SBA 

1CLKAB 

1SAB 
20E 

20lR 

2CLKBA 

2SBA 

2CLKAB 

2SAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

56 I'-

1 I'-

L 
55 

54 

2 

3 

29 I'-

28 I'-

L 
30 

31 

27 

26 

5 

U 
6 

8 

9 

10 

12 

13 

14 

15 

U 
16 

17 

19 

20 

21 

23 

24 

G3 

3 EN1 [BA] 
3 EN2 [AB] 

C4 

G5 

C6 

G7 

G10 

10 EN8 [BA] 
10 EN9 [AB] 

C11 

G12 

C13 

G14 , 

SN54ABT16648, SN74ABT16648 
16-BIT TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
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tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
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SN54ABT16648, SN74ABT16648 
16-BIT TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SEPTEMBER 1992 - REVISED OCTOBER 1992 

logic diagram (positive logic) 

1 CLKAB -"'---[)----, 

1SAB~----++~DH~----, 

1A1 -,,!-5_.-+-t-H 

, 
I 

<I-+t-H, I 
I 
I 
I 52 1B1 

I 
I 
I 
I 

.J 

~------------~v~--------------J 
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2CLKAB ----,.,--, 

2SAB~----++~I~~----, 

42 
H-f--i-1-- 2B1 

~------------~v~--------------~ 
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SN54ABT16648, SN74ABT16648 
16-BIT TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

FUNCTION TABLE 
(each 8-bit section) 

DATA 1/0 

SEPTEMBER 1992 - REVISED OCTOBER 1992 

OPERATION OR FUNCTION 
OE DlR CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8 

X X l' X X X Input Unspecifiedt Store A, B unspecifiedt 

X X X l' X X Unspecifiedt Input Store B, A unspecifiedt 

H X l' l' X X Input Input Store A and B data 

H X L L X X Input disabled Input disabled Isolation, hold storage 

L L X X X L Output Input Real-time B data to A bus 

L L X L X H Output Input Stored B data to A bus 

L H X X L X Input Output Real-time A data to B bus 
-

L H L X H X Input Output Stored A data to B bus 

t The data output functions may be enabled or disabled by a variety of level combinations at the OE and DIR inputs. Data input functions are always 
enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16648 .................................. 96 mA 

SN74ABT16648 .................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air) ........................................... 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
'implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

10H High-level output current 

10L Low-level output current 

llt/foN Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or 1/0) must be held high or low. 
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MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vee 0 Vee 

-24 -32 

48 64 

10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

ns/V 
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SN54ABT16648, SN74ABT16648 
16-BIT TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SEPTEMBER 1992 - REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25'C SN54ABT16648 SN74ABT16648 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK VCC=4.5 V, 11=-18mA 

VCC=4.5V, 10H =-3mA 2.5 

VCC=5 V, 10H =-3mA 3 
VOH 

VCC = 4.5 V, 10H =-24mA 2 

VCC=4.5 V, 10H =-32mA 2:t 

VCC=4.5 V, IOl=48 rnA 
VOL 

VCC =4.5 V, 10l = 64 rnA 

VCC =5.5 V, Control inputs 
II VI = VCC or GND A or B ports 

10ZH§ VCC =5.5V, VO=2.7V 

10Zl§ VCC=5.5V, VO=0.5 V 

loff VCC=O, VI orVO :;;4.5 V 

ICEX VCC =5.5 V, VO= 5.5 V Outputs high 

1011 VCC =5.5 V, Vo =2.5 V -50 -100 

VCC=5.5V, Outputs high 

ICC 
10=0, A or B ports Outputs low 
VI = VCC or 
GND Outputs disabled 

VCC=5.5 V, Outputs enabled 
One input at Data inputs 

t>ICC# 3.4 V, Outputs disabled 
Other inputs at 
VCCorGND Control inputs 

Ci VI = 2.5 V or 0.5 V Control inputs 

Cio Vo = 2.5 V or 0.5 V A or B ports 

t All tYPical values are at VCC = 5 V. 
:j: On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

MAX MIN MAX MIN 

-1.2 -1.2 

2.5 2.5 

3 3 

2 

2 

0.55 0.55 

0.55:j: 

±1 ±1 

±100 ±100 

50 50 

-50 -50 

±100 

50 50 

-180 -50 -180 -50 

2 2 

72 72 

2 2 

1 1.5 

0.05 0.05 

1.5 1.5 

11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or .GND. 
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MAX 

-1.2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-180 

2 

30 

2 

1 

0.05 

1.5 

UNIT 

V 

V 

V 

J.lA 

J.lA 
J.lA 
J.lA 

J.lA 
rnA 

rnA 

rnA 

pF 

pF 



SN54ABT16651, SN74ABT16651 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 Vat Vee = 5 V, TA = 25°C 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAlad 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 3BO-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

The 'ABT16651 is a 16-bit bus transceiver that 
consists of D-type flip-flops and control circuitry 
arranged for multiplexed transmission of data 
directly from the data bus or from the internal 
storage registers. The device can be used as two 
8-bit transceivers or one 16-bit transceiver. 

Output-enable (OEAB and OEBA) inputs are 
provided to ,control the transceiver functions. 
Select-control (SAB and SBA) inputs are provided 
to select whether real-time or stored data is 
transferred. The circuitry used for select control 
eliminates the typical decoding glitch that occurs 
in a multiplexer during· the transition between 
stored and real-time data. A low input selects 
real-time data, and a high input selects stored 
data. Figure 1 illustrates the four fundamental 
bus-managementfunctions that can be performed 
with the 'ABT16651. 

SN54ABT16651 ••• WD PACKAGE 
SN74ABT16651 '" DL PACKAGE 

(TOft VIEW) 

10EBA 
1ClKBA 
1SBA 
GND 

1A1 1B1 
1B2 

Vee Vee 
1A3 1B3 
1A4 1B4 
1A5 1B5 

GND GND 
1A6 1B6 
1A7 1B7 
1A8 1B8 
2A1 2B1 
2A2 2B2 
2A3 2B3 

GND GND 
2A4 2B4 
2A5 2B5 
2A6 2B6 
Vee Vee 
2A7 2B7 
2A8 2B8 

GND GND 
·2SAB 2SBA 

2CLKAB 2CLKBA 
20EAB 20EBA 

1992 

Data on the A or B data bus, or both, can be stored in the internal D-type flip-flops by low-to-high transitions at 
the appropriate clock (CLKAB or CLKSA) inputs regardless of the select- or enable-control pins. When SAB and 
SSA are in the real-time transfer mode, it is possible to store data without using the internal D-type flip-flops by 
simultaneously enabling OEAB and OEBA. In this configuration each output reinforces its input. Therefore, 
when all other data sources to the two sets of bus lines are at high impedance, each set of bus lines remain at 
its last state. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

PRQOUCT PREVIEW Information concerns products In the formative or 
design phase of development. Characteristic data and other 
speclflcatlons are design goals. Texas Insb'umenls reserves the right to 
change or discontinue these products without noUce. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT16651, SN74ABT16651 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
OCTOBER 1992 

description (continued) 

To ensure the high-impedance state during power up or power down, OEBA should be tied to Vee through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver 
(B to A). OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is 
determined by the current-sourcing capability of the driver (A to B). 

The SN74ABT16651 is available in Tl's shrink small-outline.package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16651 is characterized for operation over the full. military temperature range of -55°C to 125°C. 
The SN74ABT16651 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS DATA 110 

OEAB OEBA CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8 
OPERATION OR FUNCTION 

L H H or L H or L X X Input Input Isolation 

L H l' l' X X Input Input Store A and B data 

X H l' H or L X X Input Unspecifiedt Store A, hold B 

H H l' l' x:I: X Input Output Store A in both registers 

L X H or L l' X X Unspecifiedt Input Hold A, store B 

L L l' l' X X+ Output input Store B in both registers 

L L X X X L Output Input Real-time 13 data to A bus 

L L X H or L X H Output Output Stored 13 data to A bus 

H H X X L X Input Output Real-time IS. data to B bus 

H H H or L X H X Input Output Stored IS. data to B bus 

H L H or L H or L H H Output Output Stored IS. data to B bus and 
stored B data to A bus 

t The data output functions may be enabled or disabled by variOUS Signals at the OEAB or OEBA Inputs. Data Input funcllOns are always enabled, 
I.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 

:I: When select control is low, clocks can occur simultaneously so long as allowances are made for propagation delays from A to B (B to A) plus 
setup and hold times. When select control is high, clocks must be staggered in order to load both registers. 
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SN54ABT16651, SN74ABT16651 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

< 
III 
;:) 
III 

OCTOBER 1992 

OEAB OEBA CLKAB CLKBA SAB SBA 
L 

OEAB OEBA CLKAB CLKBA SAB SBA 
X L 

OEAB 

X 
L 

L 

L X X X 

REAL-TIME TRANSFER 
BUSBTO BUSA 

~ 

H H X X L 

REAL-TIME TRANSFER 
BUSATOBUSB 

~ 
OEBA CLKAB CLKBA SAB SBA OEAB OEBA CLKAB CLKBA SAB 

H 
X 

H 

l' X X X H L H orL H orL H 
X l' X X 

l' l' X X 

STORAGE FROM TRANSFER STORED DATA 

A, B, ORAAND B TOAAND/ORB 

Figure 1. Bus-Management Functions 
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SN54ABT16651, SN74ABT16651 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
OCTOBER 1992 

logic symbolt 

10EBA 
56 "-
1 

EN1 [BA] 

10EAB 
55 

EN2 [AB] 

1CLKBA C3 
54 

1SBA G4 
2 

1CLKAB C5 
3 

1SAB G6 

20EBA 
29 "-
28 

EN7[BA] 

20EAB 
30 

EN8[AB] 

2CLKBA C9 
31 

2SBA G10 
27 

2CLKAB C11 
26 

2SAB G12 , r 

1A1 
;0,1 5 4 3D 

\/ 1 ~ 4 1 

U 50 6 ;0,1 
~ 2\/ 

1 6 
6 

1A2 
8 

1A3 
9 

1A4 
10 

1A5 
12 

1A6 
13 

1A7 
14 

1A8 

2A1 
;0,1 15 10 90 

U \/7 
10 1 

U 110 12 ;0,1 
~ 8\/ 

1 12 
16 

2A2 
17 

2A3 
19 

2A4 
20 

2A5 
21 

2A6 
23 

2A7 
24 

2A8 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
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SN54ABT16651, SN74ABT16651 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

logic diagram (positive logic) 

10EBA 

10EAB 
1CLKBA~~----+---------------~ ~----------~~ 

1SBA ---=-------t-.---I ;1.....------------, 
1CLKAB 

1 SAB -=------+-t-.---I ":>.....-------, 

1 A 1 --.:S=--++--i---t-+--. 

, 
I 

<1---++--' I I 
I 
I 

t-+~----..-=-S_2 1 B1 
I 
I 
I 
I 
I 

oJ 

~--------------~vr--------------~ 
To Seven Other Channels 

20EAB 

2CLKBA-=------+------------------I >-----------~, 

2SBA ---"-'------t-.---l ;: ....... -------------, 

2CLKAB 

2SAB -==~---+t-.---l :>...-.---------, 

2A1 _1'-"S __ ~+_+~ 

, 
I 

<l--++--' I I 
I 
I 

t-+~----..--'4=-2 2B1 
I 
I 
I 
I 
I 

oJ 

~--------------~vr--------------~ 

To Seven Other Channels 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

OCTOBER 1992 

3-143 

3= 
w -> w 
a:: 
a.. 
Io 
::J o o 
a:: 
a.. 



"'C 
l:J o 
C 
c: o 
-I 
"'C 
l:J 
m 
S 
m 
=e 

SN54ABT16651, SN74ABT16651 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5·V 
Current into any output in the low state, 10: SN54ABT16651 .................................. 96 mA 

SN74ABT16651 .................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air) ........................................... 1 W 
Storage temperature range .............................. '," . .... ... . ........ . . . .. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied, Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

10H High-level output current 

10L Low-level output current 

I'lt/!J.v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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SN54ABT16651, SN74ABT16651 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54ABT16651 SN74ABT16651 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX MIN 

VIK VCC =4.5 V, 11=-18mA -1.2 -1.2 

VCC=4.5V, 10H =-3mA 2.5 2.5 2.5 

VCC = 5 V, IOH=-3mA 3 3 3 
VOH 

VCC=4.5V, IOH=-24mA 2 2 

VCC =4.5 V, 10H =-32 mA 2:1: 2 

VCC =4.5 V, IOl=48mA 0.55 0.55 
VOL 

0.55:1: VCC =4.5 V, 10l= 64 mA 

VCC = 5.5 V, Control inputs ±1 ±1 
II 

VI = VCC or GND A or B ports ±100 ±100 

10ZH§ VCC=5.5V, VO=2.7V 50 50 

10Zl§ VCC = 5.5 V, VO=0.5V -50 -50 

loff VCC=O, Vl orVO,,4.5V ±100 

ICEX VCC=5.5V, VO=5.5V Outputs high 50 50 

1011 VCC=5.5V, VO=2.5V -50 -100 -180 -50 -180 -50 

VCC=5.5V, Outputs high 2 2 

ICC 10=0, 
AorB 

Outputs low 72 72 
ports 

VI = VCC or GND Outputs disabled 2 2 

VCC = 5.5 V, One Data Outputs enabled 1 1.5 

t.ICC# 
input at 3.4 V, inputs Outputs disabled 0.05 0.05 
Other inputs at 
VCCorGND Control inputs 1.5 1.5 

Ci VI = 2.5 V or 0.5 V Control inputs 

Cio Vo = 2.5 V or 0.5 V A or B ports 

t All typical values are at VCC = 5 V. 
:I: On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§The parameters 10ZH and IOZl include the input leakage current. 
11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the increase in supply current for each input that is at the specified TTL voHage level rather than VCC or GND. 
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MAX 

-1.2 

0.55 

±1 

±100 

50 

-50 

±IOO 

50 

-180 

2 

30 

2 

1 

0.05 

1.5 

UNIT 

V 

V 

V 

ItA 

IlA 

ItA 
IlA 

IlA 

mA 

mA 

mA 

pF 

pF 
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SN54ABT16652, SN74ABT16652 
16·BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 

• Members of the Texas Instruments 
Widebus™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 Vat Vee = 5 V, TA = 25°C 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOH' 
54-mAlod . 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

The ' ABT16652 is a 16-bit bus transceiver that 
consists of D-type flip-flops and control circuitry 
arranged for multiplexed transmission of data 
directly from the data bus or from the internal 
storage registers. The device can be used as two 
8-bit transceivers or one 16-bit transceiver. 

Output-enable (OEAB and OEBA) inputs are 
provided to control the transceiver functions. 
Select-control (SAB and SBA) inputs are provided 
to select whether real-time or stored data is 
transferred. The circuitry used for select control 
eliminates the typical decoding glitch that occurs 

1991 - REVISED MAY 

SN54ABT16652 .•• WD PACKAGE 
SN74ABT16652 ••• DL PACKAGE 

(TOP VIEW) 

10EAB 

1Al 

Vee 
lA3 
1A4 
1A5 

GND 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 
Vee 
2A7 
2A8 

GND 
2SAB 

2CLKAB 

10EBA 
lCLKBA 
1SBA 
GND 
1B1 
1B2 
Vee 
lB3 
1B4 
lB5 
GND 
lB6 
1B7 
1B8 
2B1 
2B2 

40 2B3 
39 GND 
38 2B4 
37 2B5 
36 2B6 
35 Vee 
34 2B7 
33 2B8 
32 GND 

2SBA 
2CLKBA 

20EAB 20EBA "1-__ .r 

in a multiplexer during the transition between stored and real-time data. A low input selects real-time data, and 
a high input selects stored data. Figure 1 illustrates the four fundamental bus-management functions that can 
be performed with the' ABT16652. 

Data on the A or B data bus, or both, can be stored in the internal Ootype flip-flops by low-to-high transitions at 
the appropriate clock (CLKAB or CLKBA) inputs regardless of the select- or enable-control pins. When SAB and 
SBA are in the real-time transfer mode, it is possible to store data without using the internal Ootype flip-flops by 
simultaneously enabling OEAB and OEBA. In this configuration each output reinforces its input. Therefore, 
when all other data sources to the two sets of bus lines are at high impedance, each set of bus lines remain at 
its last state. 

To ensure the high-impedance state during power up or power down, OEBA should be tied to VCC through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver 
(B to A). OEAB should be tied to GNO through a pulldown resistor; the minimum value of the resistor is 
determined by the current-sourcing capability of the driver (A to B). 

The SN74ABT16652 is available in TI's shrink small-outline package (OL), which provides twice the 1/0 pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

Widebus and EPIC-liB are trademarks of Texas Instruments Incorporated. 

PRODUCTION DATA Information Is current as of publication date. 
Products conform to specificalions per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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SN54ABT16652, SN74ABT16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03800, FEBRUARY 1991 - REVISED APRIL 1993 

description (continued) 

The SN54ABT16652 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16652 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS DATAVOt 
OPERATION OR FUNCTION 

OEAB OEBA CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8 

L H L L X X Input Input Isolation 

L H l' l' X X Input Input Store A and B data 

X H l' L X X Input Unspecified:!: Store A, hold B 

H H l' l' X:!: X Input Output Store A in both registers 

L X L l' X X Unspecified:!: Input Hold A, store B 

L L l' l' X x=I= Output Input Store B in both registers 

L L X X X L Output Input Real·time B data to A bus 

L L X L X H Output Input Stored B data to A bus 

H H X X L X Input Output Real-time A data to B bus 

H H L X H X Input Output Stored A data to B bus 

H L L L H H Output Output. 
Stored A data to B bus and 

stored B data to A bus 

t The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs. Data input functions are 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 

=1= Select control = L; clocks can occur simultaneously. 
Select control = H; clocks must be staggered in order to load both registers. 
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SN54ABT16652, SN74ABT16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
03800, FEBRUARY 1991- REVISEOAPRIL 1993 

OEAB OEBA CLKAB CLKBA SAB SBA OEAB OEBA CLKAB CLKBA SAB SBA 
L 

OEAB 

X 
L 

L 

L x x x 
REAL-TIME TRANSFER 

BUSBTOBUSA 

~ 

L H H x x L 

REAL-TIME TRANSFER 
BUSATOBUSB 

'--v----I 
OEBA CLKAB CLKBA SAB SBA OEAB OEBA CLKAB CLKBA SAB 

H 
X 
H 

i X X X H L L L H 
X i X X 

i i X X 

STORAGE FROM TRANSFER STORED DATA 
A, B, OR AAND B TOAAND/ORB 

Figure 1. Bus-Management Functions 
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SN54ABT16652, SN74ABT16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03800. FEBRUARY 1991 - REVISED APRIL 1993 

logic symbolt 

10EBA 

10EAB 

1CLKBA 

1SBA 

1CLKAB 

1SAB 

20EBA 

20EAS 

2CLKBA 

2SBA 

2CLKAB 

2SAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

56 r-... 
1 

55 

54 

2 

3 

29 "-
28 

30 

31 

27 

26 

5 

~ 
6 

8 

9 

10 

12 

13 

14 

15 

-L 
16 

17 

19 

20 

21 

23 

24 

EN1 [BA] 

EN2 [AB] 

C3 

G4 

C5 

G6 

EN7 [BA] 

EN8 [AB] 

C9 

G10 

C11 

G12 ., r 
~1 4 3D 

'\1 1 ~ 4 1 

50 6 ~1 
2'\1 -

1 6 

~1 10 90 
'\17 ~ 10 1 
110 12 ~1 

8'\1 -
1 12 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 



SN54ABT16652, SN74ABT16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
03800, FEBRUARY 1991 - REVISED APRIL 1993 

logic diagram (positive logic) 

10EAB 

1CLKBA ---""---+----------1 >-------+-, 
1SBA -=---t ........ >-~---------, 

1CLKAB 

lSAB ~---++-+-I >-<r-----, 

~-I-'_+......=.:52=-1 B1 

~--------------~v~----------------
To Seven Other Channels 

20EAB 

2CLKBA -=---+-----------1 >-------+-, 
2SBA --='------1--..-1 ~.....--------, 

2CLKAB 

2SAB -=--+++--1 .>-<Ie------, 

2A1 _1=5-+""-H~ 

, 
I 

<1--++-+ I I 
I 
I 

...-r-t-!-+_42_ 2B1 

~------------~~v~--------------~ 
To Seven Other Channels 
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SN54ABT16652, SN74ABT16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03800, FEBRUARY 1991- REVISEOAPRIL 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to? V 
Input voltage range, VI (except 110 ports) (see Note 1) ................................... -0.5 V to? V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16652 .................................. 96 rnA 

SN? 4ABT16652 .. . . . . .. .. .. . . . .. .. .. . . . .. .. .. . ... 128 rnA 
Input clamp current, 11K (VI < 0) ...................... , .................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at T A = 55°C (in still air) ........................................... 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL LOW-level input voltage 

VI Input voltage 

10H High-level output current 

10L Low-level output current 

!1t11!N Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pinS (Input or I/O) must be held high or low. 
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SN54ABT16652 SN74ABT16652 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vee 0 Vee 

-24 -32 

48 64 

10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

v 
rnA 

rnA 

nslV 

°e 



SN54ABT16652, SN74ABT16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
D3800, FEBRUARY 1991 - REVISED APRIL 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54ABT16652 SN74ABT16652 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX MIN 

VIK VCC =4.5 V, 11=-18mA -1.2 -1.2 

VCC =4.5 V, IOH=-3mA 2.5 2.5 2.5 

VCC = 5 V, IOH=-3mA 3 3 3 
VOH 

VCC =4.5 V, 10H =-24 mA 2 2 

VCC=4.5 V, 10H =-32 mA 2:1: 2 

VCC =4.5 V, IOL=48mA 0.55 0.55 
VOL 

0.55:1: VCC =4.5 V, 10L= 64 mA 

VCC=5.5 V, Control inputs ±1 ±1 
II 

VI = VCC or GND Aor B ports ±20 ±20 

10ZH§ VCC =5.5 V, VO=2.7V 10 10 

10ZL§ VCC=5.5V, Va = 0.5 V -10 -10 

loff VCC = 0, Vl orVO,,4.5V ±100 

ICEX VCC=5.5V, Va = 5.5 V Outputs high 50 50 

1011 VCC= 5.5 V, VO=2.5V -50 -100 -180 -50 -180 -50 

VCC=5.5V, Outputs high 2 2 

ICC 
10=0, AorB 

Outputs low 32 32 
VI = Vccor ports 
GND Outputs disabled 2 2 

VCC= 5.5 V, 
Data Outputs enabled 50 50 

One input at 
inputs ,lICC# 3.4 V, Outputs disabled 50 50 

Other inputs at 
VccorGND Control inputs 50 50 

Ci VI = 2.5 V or 0.5 V Control inputs 4 

Cia Va = 2.5 V orO.5 V AorBports 8 

t All typical values are at VCC = 5 V. 
:I: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 
11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 

MAX 

-1.2 

0.55 

±1 

±20 

10 

-10 

±100 

50 

-180 

2 

32 

2 

50 

50 

50 

UNIT 

V 

V 

V 

l1A 

l1A 

l1A 

l1A 
l1A 

mA 

mA 

l1A 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

fclock 

tw 

tsu 

th 

Vec = 5 V, 
TA=25°C 

MIN MAX 

Clock frequency a 125 

Pulse duration, ClK high or low 4.3 

Setup time, A or B before CLKABI or CLKBA I 3 

Hold time, A or B after CLKABI or CLKBA I a 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT16652 SN74ABT16652 
UNIT 

MIN MAX MIN MAX 

0 125 a 125 MHz 

4.3 4.3 ns 

4 3 ns 

0.5 a ns 
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SN54ABT16652, SN74ABT16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03800, FEBRUARY 1991 - REVISED APRIL 1993 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 2) 

FROM TO 
VCC=5V, SN54ABT16652 SN74ABT16652 

PARAMETER (INPUT) (OUTPUT) 
TA = 25°C 

MIN TYP MAX MIN MAX MIN ,MAX 

fmax 125 125 125 

tplH 1.5 3.1 4 1 5 1.5 4.9 
elK BorA 

tpHl 1.5 3.2 4.1 1 5 1.5 4.7 

tplH 1 2.3 3.2 0.6 4 1 3.9 
AorB BorA 

tpHl 1 3 4.1 0.6 4.9 1 4.6 

tplH 1 2.9 4.3 0.6 5.3 1 5 
SABorSBAt BorA 

tpHl 1 3.1 4.3 0.6 5.3 1 5 

tpZH 
OEBA 

1 2.8 4.1 0.6 5.2 1 5 
A 

tpZl 1.5 3.1 4.4 1 5.4 1.5 5.3 

tpHZ 1.5 3.4 4.4 0.8 5.3 1.5 4.9 
OEBA A 

tpLZ 1.5 2.7 3.6 1 5.3 1.5 4 

tpZH 1 2.6 3.6 0.8 4.7 1 4.2 
OEAB B 

tpZl 1.5 2.8 3.9 1 5 1.5 4.6 

tpHZ 2 4.2 5.5 1 6.4 2 5.9 
OEAB B 

tpLZ 1.5 3.4 4.5 1 5.9 1.5 5.2 

t These parameters are measured with the Internal output state of the storage register opposite to that of the bus Input. 
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SN54ABT16652, SN74ABT16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
03800, FEBRUARY 1991 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

Sl 500n 
From Output ---.--4..---"I/V\,------" 

Under Test 

CL=50pF T 
(see Note A) 

5000 

LOAD CIRCUIT FOR OUTPUTS 

o 7V 

o Open 

r~ 
-=-

TEST Sl 

tPutftpHL Open 
tpLZltPZL 7V 

tPHZItPZH Open 

3V 
Timing Input -------xl.S V 

-----J·I'------- ov 
1 ~ 1 I4---lw ------+I 

1 1 14 • ~.~~ 
1 au ... 1 

Input 3 :x:r,-l-._S~V~~~~ :: Data Input ---'"\*1.5 V '£ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=41•SV )(1.5 V 
I 

tPLH+--I 

3V 

OV 

Output 

H-tPHL 

I 
!1.5V 

~VOH 
1 
1 

i 1.SV 
I VOL 

1 

tpHL~ ~tPLH 

\l.SV 
FVOH. 

1.SV 

VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Control 

Output 
Waveform 1 

Sl at7V 
(see Note C) 

Output 
Waveform 2 
Sl atOpen 

(see Note C) 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

~l.SV ):(1.5 V 

tPZL~ 14- I 

3V 

OV 

~ I : tpLZ-.I 

I~ I Xc 3.5 V I 1.SV I 
VOb..+~=!.Y VOL I I 

I 
tpzH~ 

1 tpHZ~ 
j4- ~ 

I 

!1.5V 
~H_O.3VVOH 

=OV 

VOLTAGE WAVEFORMS 
ENABLE AND DI~BLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having thEi following characteristics: PRR s. 10 MHz, Zo = 50 n. tr s. 2.5 ns, tf s. 2.5 ns. 
C. Waveform 1 is for an output with intemal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with intemal conditions such that the output is high except when disabled by the output control. 
D. Theoutpuls are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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SN54ABT16657, SN74ABT16657 
16-BIT TRANCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 

• Members of the Texas Instruments 
Widebus™ Family 

• State-of-the-Art EPIC-liB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds SOO mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 Vat Vee = S V, TA = 2SoC 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mA lod 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
2S-mil Center-to-Center Spacings 

description 

The 'ABT16657 contains two noninverting octal 
transceiver sections with separate parity 
generator/checker circuits and control signals. For 
either section, the transmit/receive (1 TIft" or 2T/R) 
input determines the direction of data flow. When 
1T/R (or 2T/R) is high, data flows from the 1A (or 
2A) port to the 1 B (or 2B) port (transmit mode); 
when 1T/R (or 2T/R) is low, data flows from the 1 B 
(or 2B) port to the 1 A (or 2A) port (receive mode). 
When the output-enable (10E or 20E) input is 
high, both the 1 A (or 2A) and 18 (or 2B) ports are 
in the high-impedance state. 

SCBS103- FEBRUARY 1992 - REVISED JUNE 1992 

SN54ABT16657 •.. WD PACKAGE 
SN74ABT16657 ..• DL PACKAGE 

(TOP VIEW) 

10E 1 

lA6 
lA7 
lA8 
2Al 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 
Vcc 
2A7 
2A8 

GND 
2ERR 

NC 

1T/R 
10DD/EVEN 
1 PARITY 
GND 
lBl 
lB2 
Vcc 
lB3 
lB4 
lB5 
GND 
lB6 
lB7 
lB8 
2Bl 
2B2 
2B3 
GND 
2B4 
2B5 
2B6 
Vcc 
2B7 
2B8 
GND 
2PARITY 
20DD/EVEN 

20E 2T/R -.... __ .r 

Odd or even parity is selected by a logic high or low level, respectively, on the 1 ODD/EVEN (or 20DD/EVEN) 
input. 1 PARITY (or 2PARITY) carries the parity bit value; it is an output from the parity generator/checker in the 
transmit mode and an input to the parity generator/checker in the receive mode. 

In the transmit mode, after the 1 A (or 2A) bus is polled to determine the number of high bits, 1 PARITY (or 
2PARITY) is set to the logic level that maintains the parity sense selected by the level at the 10DD/EVEN (or 
20DD/EVEN) input. For example, if 10DD/EVEN is low (even parity selected) and there are five high bits on 
the 1A bus, then 1 PARITY is set to the logic high level so that an even numberofthe nine total bits (eight 1 A-bus 
bits plus parity bit) are high. 

In the receive mode, after the 1 B (or2B) bus is polled to determine the number of high bits, the 1 ERR (or2ERR) 
output logic level indicates whether or not the data to be received exhibits the correct parity sense. For example, 
if 1 ODD/EVEN is high (odd parity selected), 1 PARITY is high, and there are three high bits on the 1 B bus, then 
1 ERR is low, indicating a parity error. 

To ensure the high-impedance state during power up or power down, OE should be tied to V cc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Widebus and EPIC-JIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 

~I:~~:: ~~~::: : ~:I~r::.:;~r:=r:o:rr:;: 
Production processing does not necessarily include testing of all 
parameters. 
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SN54ABT16657, SN74ABT16657 
16-BIT TRANCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3-STATE OUTPUTS 
SCBS103 - 03983, FEBRUARY 1992 - REVISED JUNE 1992 

description (continued) 

The SN74ABT16657 is available in TI's shrink small-outline package (DL), which provides twice the 1/0 pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16657 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16657 is characterized for operation from -40°C to 85°C. 

NUMBER OF A OR B 
INPUTS THAT ARE HIGH 

0,2,4,6,8 

1,3,5,7 

Don't care 
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OE 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

FUNCTION TABLE 
(each 8-bit section) 

INPUTS INPUT/OUTPUT 
T/R ODDIEVEN PARITY 

H H 

H L 

L H 

L H 

L L 

L L 

H H 

H L 

L H 

L H 

L L 

L L 

X X 
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H 

L 

H 

L 

L 

H 

H 

L 

H 

L 

Z 
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OUTPUTS 

ERR OUTPUT MODE 

Z Transmit 

Z Transmit 

H Receive 

L Receive 

L Receive 

H Receive 

Z Transmit 

Z Transmit 

L Receive 

H Receive 

H Receive 

L Receive 

Z Z 



logic symbolt 

10E 

HIR 

10DDIEVEN 

20E 

2TIR 

20DD/EVEN 

lAl 

lA2 

lA3 

lA4 

lAS 

lA6 

lA7 

lA8 

2Al 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

SN54ABT16657, SN74ABT16657 
16·BIT TRANCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND a·STATE OUTPUTS 

1 r--. G3 
56 "-

L 
3 ENl/3G5 [RECI 

55 
3 EN2 [XMIT] 

N4 
28 "- G8 
29 r--. 

L 
8 EN6I8Gl0 [RECI 

30 
SEN7[XMIT] 

N9 , r 
5 

1 

L 
'i71 

Zll 1 2'i7 
6 

'8 

9 

10 

12 

13 

14 

11 2k 

· 4,2'i7 · 5 · 
18 4,1 'i7 

15 
1 

L 
'i76 

Z21 1 7'i7 
16 

17 

19 

20 

21 

23 

24 

21 2k 

· 9,7'i7 · 10 · 
28 9,6'i7 

SCBS103 - 03983, FEBRUARY 1992 - REVISED JUNE 1992 

-.J 

... 
--J 

-.J 

... 
--J 

52 

51 

49 

48 

47 

45 

44 

43 

54 

3 

42 

41 

40 

38 

37 

36 

34 

33 

31 

26 

181 

182 

183 

184 

185 

186 

187 

lB8 

1 PARITY 

281 

282 

283 

284 

285 

286 

2B7 

288 

2PARITY 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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SN54ABT16657, SN74ABT16657 
16·BIT TRANCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3·STATE OUTPUTS 
SCBS103- D3983, FEBRUARY 1992- REVISED JUNE 1992 

logic diagram, each transceiver (positive logic) 

TIR --------_--<t"""'\ 

OE-----------~~J 
A1 ~~-----------____1I_____I--1-<I-._.__ 81 

A2 -+_--------_~__+-+< J-.-++-- 82 

A3 --IH-..-----------____1I_____I--1-< 1-._.__ 83 

A4 --11-++.__------____11_____1--1-<1-._.__ 84 

A5 ---'1-++++-----------<1_____1--1-<1-._.__ 85 

A6 --IH-++H~-----------<I__--j---+<.___._.-..-- 86 

A7 __ H-+t-H--.-----------<.__--j--+<.___._.-..-- 87 

A8 ---jH-+t-H--t.-----------j---+< 1-._._- 88 

ODD/EVEN -I-l----+--------------------+-------t-L,?--,>----I >-1~-PARITV 

3-160 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



SN54ABT16657, SN74ABT16657 
16-BIT TRANCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 
SCBS103 - 03983, FEBRUARY 1992 - REVISED JUNE 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, VCC ,......................................................... -0.5 V to 7 V 
Input voltage range, VI (except 1/0 ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16657 .................................. 96 mA 

SN74ABT16657 .................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................... :............... -50 mA 
Maximum power dissipation at TA = 55°C (in still air) ........................................... 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input anct output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

10H High-level output current 

10L Low-level output current 

AIIAv Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating PinS (Input or 110) must be held high or low. 

PRODUCT PREVIEW InformollOll concerns products In the _ or 
_n phue 01 deveIopmanI. Cha_le _ and oilier 
spaclilcatiDl'lS 1ft des&gn goals. Teullnstrumenta I'888I'Y8S til. rlghtto 
chango or dlaocntlnue _ products wllhout notice. -!!1 TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT16657 SN74ABT16657 

MIN MAX MIN MAX 

4.5 !i.lQ 4.5 5.5 

2 ~ 2 

&yO.8 0.8 

9-., .... Vee 0 Vee 

$' -24 -32 
ij' 48 64 

Q, .... 10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

v 
mA 

mA 

nsN 

°e 
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SN54ABT16657, SN74ABT16657 
16-BIT TRANCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3-STATE OUTPUTS 
SCBS103 - 03983, FEBRUARY 1992 - REVISED JUNE 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT16657 SN74ABT16657 
PARAMETER TEST CONDITIONS 

TYPt MIN MAX MIN MAX MIN 

VIK Vee = 4.5 V, 11=-18mA -1.2 -1.2 

Vee=4.5V, IOH=-3mA 2.5 2.5 

Vee=5V, 10H=-3mA 3 3 3 
VOH 

Vee=4.5 V, 10H =-24 mA 2 2 

Vee = 4.5 V, 10H =-32mA 2" 2 

Vee=4.5V, IOL=24 mA 0.55 0.55 
VOL 

ill Vee=4.5V, 10L = 64 mA 0.55" 

Vee = 5.5 V, Control inputs ±1 ,~' 
II 

VI = Vee or GND A or B ports ±100 ,~~bo 

10ZH* Vee = 5.5 V, VO=2.7V 50 l;" 50 

10ZL* Vee = 5.5 V, Vo =0.5V -50 ::;;-' -50 

loff Vee =0, VI or Vo s 4.5 V ±100 ,:fi,::' ±450 

leEX Vee=5.5 V, VO=5.5 V Outputs high 50 50 

10§ Vee=5.5V, Vo = 2.5 V -50 -100 -180 -50 -180 -50 

Vee =5.5V, Outputs high 2 2 

ICC 
10=0, A or B ports Outputs low 36 36 
VI=Vee Or 
GND Outputs disabled 2 2 

L\lee~ 
Vee=5.5V, One input at 3.4 V, 

50 50 
Other inputs at Vee or GND 

ei VI = 2.5 V or 0.5 V Control inputs 3 

eio Vo = 2.5 V or 0.5 V A or B ports 9 

t All tYPical values are at Vee = 5 V. 
:j: The parameters 10ZH and 10ZL include the input leakage current. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
~ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
" On products compliant to MIL-STD-883, Class S, this parameter is not production tested. 

PRODUCT PREVIEW information concerns products In the formative or 

~e:~~~caG=:eare~es:~~~~~~!xa;~~::~:C re::~s ~~~ rigO~r~! 
change or discontinue these products without notice. 
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MAX 

-1.2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-180 

2 

36 

2 

50 

UNIT 

V 

V 

V 

~ 

~ 

~ 

~A 

~ 
mA 

mA 

~ 

pF 

pF 



SN54ABT16657, SN74ABT16657 
16-BIT TRANCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 
SCBS103 - 03983, FEBRUARY 1992 - REVISED JUNE 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER (INPUT) 

tpLH 
AorS 

tpHL 

tpLH 
A 

tpHL 

tpLH 
ODD/EVEN 

tpHL 

tpLH 
S 

tpHL 

tPLH 
PARITY 

tpHL 

tpZH 
OE 

tpZL 

tPHZ 
OE 

tpLZ 

tpZH 
OE 

tpZL 

tpHZ 
OE 

tpLZ 

TO 
Vcc=5V, 
TA = 25°C 

(OUTPUT) 
MIN TYP MAX 

1.5 2.5 
SorA 

2 3.1 

2 4.6 
PARITY 

2 4.3 

2 4.6 
PARITY, ERR 

2 4.3 

2 4.6 
ERR 

2 4.3 

2 4.6 
ERR 

2 4.3 

2 3.9 
AorS 

2.5 4.3 

2 3.6 
AorS 

1.5 3 

2 4 
PARITY, ERR 

2.5 4.1 

1 3.5 
PARITY, ERR 

1.5 3 
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3.3 

3.9 

5.4 

5.1 

5.4 

5.1 

5.4 

5.1 

5.4 

5.1 

4.9 

5.1 

4.5 

3.8 

4.9 

5.1 

4.5 

3.8 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

SN54ABT16657 SN74ABT16657 
UNIT 

MIN MAX MIN MAX 

1.5 4.2 1.5 4.1 
ns 

2 4.5 2 4.3 

2 7 2 6.7 
ns 

2 6.5 2 6.1 

2 il. 2 6.7 

"5 
ns 

2 2 6.1 

2$ 7 2 6.7 

~<Q. 
ns 

6.5 2 6.1 

~ 7 2 6.7 

AJ2 
ns 

6.5 2 6.1 

4<1:' 2 5.8 2 5.6 
ns 

2.5 6.2 2.5 6 

2 5.5 2 5.4 
ns 

1.5 4.7 1.5 4.3 

2 5.8 2 5.6 
ns 

2.5 6.2 2.5 6 

1 5.5 1 5.4 
ns 

1.5 4.7 1.5 4.3 
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SN54ABT16657 J SN74ABT16657 
16-BIT TRANCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3-STATE OUTPUTS 
SCBS103 - 03983, FEBRUARY 1992 - REVISED JUNE 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

SOO(.l 
From Output --eo------<._-.I\,f\,I\r----/ 

Under Test 

CL=50pF 

(see Note A) T 500(.1 

S1 o Open 

r~ 
TEST 

tPLWtPHL 
tpLZltpZL 
tpHZItPZH 

-=-

LOAD CIRCUIT FOR OUTPUTS 

S1 

Open 
7V 

Open 

3V 
Timing Input -------X1.5 V 

____ --J, 1\...; ____ -- 0 V 

1 I.. 1 14------ tw --+I 
1 1 

Input 3 :X::1~.5~V~~~~ :: 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=¥1.5V )(1.5 V 

3V 

OV I 
. 1 1 

KtPHL tpLH~ 

1 

!1.5V 
i ~VOH 

1 
1 

I 1.5V 
1 VOL 

1 . 
~tPLH tPHL~ 

\1.5V 
FVOH 

1.5 V 
-- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance, 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

14 t ·r th ·1 
1 su 1 

--~*1.5V £ :: 
VOLTAGE WAVEFORMS 

SETUP AND HPLD TIMES' 

===>:<1.5 V ):(1.5 V 

tpZL~ ~ 1 

1 tPLZ-.I 

3V 

OV 

~ 
1 

",.5 V 
1 .Kc 3.5V 

1 1 

1 
VOL + 0.3 V 

1 --- VOL 

1 1 tpHZ~ ~ tpZH --+i j4-
1 

/1.5 V 
~H-O.3V VOH 

= OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW-,AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR ~ 10 MHz, Zo = 50 (.I, tr ~ 2.5 ns, tf ~ 2.5 ns. 

3-164 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D, The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Cireuit and Voltage Waveforms 
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SN54ABT16821, SN74ABT16821 
20-BIT BUS-INTERFACE FLIP-FLOPS 

• Members of the Texas Instruments 
Widebus™ Family 

• State-of-the-Art EPIC-liB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Typical VOLP (Output Ground Bounce) 
< 1 Vat Vee = 5 V, TA = 25°C 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

These 20-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing wider buffer 
registers, 1/0 ports, bidirectional bus drivers with 
parity, and working registers. 

The 'ABT16821 can be used as two 10-bit 
flip-flops or one 20-bit flip-flop. The twenty 
flip-flops are edge-triggered D-type flip-flops. On 
the positive transition of the clock (ClK) input, the 
device provides true data at the Q outputs. 

WITH 3-STATE OUTPUTS 
- REVISED OCTOBER 1992 

SN54ABT16821 ••. WD PACKAGE 
SN74ABT16821 •.• DL PACKAGE 

(TOP VIEW) 

10E 
101 
102 

107 
GNO 
108 
109 

1010 
201 
202 
203 

GNO 
204 
205 
206 
VCC 
207 
208 

GNO 
209 

2010 

1CLK 
101 
102 
GNO 
103 
104 

VCC 
105 
106 
107 
GNO 
108 
109 
1010 
201 
202 
203 
GNO 
204 
205 
206 

VCC 
207 
208 
GNO 
209 
2010 

20E 2CLK "l-. __ .r 

A buffered output-enable (OE) input can be used to place the ten outputs in either a normal logic state (high or 
low level) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus 
lines significantly. The high-impedance state and increased drive provide the capability to drive bus lines without 
need for interface or pullup components. 

The output-enable (OE) input does not affect the internal operation of the flip-flops. Old data can be retained 
or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be,tied to V CC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16821 is available in TI's shrink small-outline package (Dl), which provides twice the 1/0 pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16821 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16821 is characterized for operation from -40°C to 85°C. 

Widebus and EPIC-lIB are trademarks of Texas. Instruments Incorporated. 

UNLESS OTHERWISE NOTED this doeument contain. PRODUCTION 
DATA Information current as of publication. date. Products conform to 
specifications per the terms of Texas'lnstruments standard warranty. 
Production processing does not necessarily incfude testing of all 
parameters. 

~TEXAS 
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Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT16821, SN74ABT16821 
20-BITBUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
04512, JUNE 1992- REVISED OCTOBER 1992 

OE 

L 

L 

L 

H 

logic symbolt 

1 
10E 

56 
lClK 

28 
20E 

29 
2ClK 

55 
101 

54 
102 

52 
103 

51 
104 

49 
105 

48 
106 

47 
107 

45 
108 

44 
lOll 

43 
1010 

42 
201 

41 
202 

40 
203 

38 
204 

37 
205 

36 
206 

34 
207 

33 
208 

31 
209 

30 
2010 

FUNCTION TAB'lE 
(each flip-flop) 

INPUTS OUTPUT 
ClK 0 Q 

l' H H 

l' L L 

L X Qo 

X X Z 

I"- EN2 

Cl 
I"- EN4 

C3 ., r 
10 2'17 

3D 4'17 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
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2 

3 

5 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

26 

27 

lQl 

lQ2 

lQ3 

lQ4 

lQ5 

lQ6 

lQ7 

lQ8 

lQ9 

lQl0 

2Ql 

2Q2 

2Q3 

2Q4 

2Q5 

2Q6 

2Q7 

2Q8 

2Q9 

2Ql0 



logic diagram (positive logic) 

SN54ABT16821, SN74ABT16821 
20-BIT BUS-INTERFACE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
04512, JUNE 1992 - REVISED OCTOBER 1992 

10E---------------------u 

1CLK ..-.-.:5-=-6_--1 

55 

r---
I 1 of 10 
I Channels I .-----11> C1 

1D1--------~I-------r----'1D 
>---r-t--2=- 1 Q1 

20E 28 

29 
2CLK----' 

42 

I L....-,....,..... L. __ _ 

~--------~v~--------~ 

To Nine Other Channels 

r---
I 1 of 10 
I Channels • __ -1> I C1 

2D1--------4-------r-----I1D 
I 
I 

>---r-~=- 2Q1 

L. __ _ 

~--------~v~--------~ 

To Nine Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ...................................... : ...... ." ............ -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16821 .................................. 96 mA 

SN74ABT16821 ................................... 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clarrip current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air) ........................................... 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Lndicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

~TEXAS 
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SN54ABT16821, SN74ABT16821 
20-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
04512, JUNE 1992 - REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voltage 

10H High-level output current 

10l low-level output current 

I!.t!M Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating Inputs must be held high or low. 

SN54ABT16821 SN74ABT16821 
UNIT 

MIN MAX MIN MAX 

4.5 ~ 4.5 5.5 V 

2 ,S~ 2 V 

nKi?" 0.8 0.8 V 

;0., Vee 0 Vee V 

.ii:;f -24 -32 mA 

bY 48 64 mA 
q~ 10 10 ns/V 

-55 125 -40 85 °e 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT16821 SN74ABT16821 
PARAMETER TEST CONDITIONS TYpt MIN MAX MIN MAX MIN MAX 

VIK Vee=4.5V, II =-18 mA -1.2 -1.2 -1.2 

Vee=4.5V, 10H =-3mA 2.5 2.5 2.5 

Vee = 5 V, IOH=-3mA 3 3 3 
VOH 

Vee=4.5V, 10H =-24mA 2 2 

Vee=4.5V, IOH=-32mA 2:1: 2 

Vee=4.5 V, IOl=48 mA 0.55 0.5.~4 
VOL 

0.55:1: ",'!I"" Vee =4.5 V, IOl=64mA 0.55 

II Vee=5.5 V, VI = Vee or GND ±1 ii±1 ±1 

10ZH Vee=5.5 V, VO=2.7V 50 t-'Z 50 50 

10Zl Vee=5.5 V, Vo = 0.5 V -50 .;:,V -50 -50 

loff Vce=O, VI orVO ,,4.5 V ±100 .. cr ±100 

ICEX Vee=5.5 V, VO=5.5V Outputs high 50 ~'" 50 50 

10§ Vce =5.5 V, VO=2.5 V -50 -100 -200 -50 -200 -50 -200 

Outputs high 500 500 500 

ICC 
Vce=5.5 V, 10=0, Outputs low 89 89 89 
VI = Vec or GND 

Outputs disabled 500 500 500 

I!.ICCl1 
Vee=5.5 V, . One input at 3.4 V, 

1.5 1.5 1.5 
Other inputs at Vee or GND 

ei VI = 2.5 V or 0.5 V 3.5 

Co Vo = 2.5 V or 0.5 V 7.5 

t All tYPical values are at VCC = 5 V. 
:1: On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

PRODUCT PREVIEW information concerns products in me iormaiive or 
design phase of development. Characteristic data and other 

~ra~~~~~~?:C~~IC::~~~e~~~~~: :i~ciu~~r:erves the right to 
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UNIT 

V 

V 

V 

J.LA 
J.LA 
J.LA 
J.LA 
J.LA 
mA 

IlA 

mA 

J.LA 

mA 

pF 

pF 



SN54ABT16821, SN74ABT16821 
20-BIT BUS-INTERFACE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
04512, JUNE 1992 - REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

Vee = 5 V, SN54ABT16821 SN74ABT16821 
TA=25°e UNIT 

MIN MAX MIN MAX MIN MAX 

Iclock Clock frequency 0 150 0 "tt,150 0 150 MHz 

tw Pulse duration, ClK high or low 3.3 ~~:!<G;!S" 3.3 ns 

tsu Setup time, data before ClK1' 1.8 <;~A:; 1.8 ns 

th Hold time, data after ClK1' 1.3 1.3 1.3 ns 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

'max 

tplH 
ClK 

tpHl 

tpZH 
OE 

tpZl 

tpHZ 
OE 

tpLZ 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development. Characteristic data and other 
speclflcatlons are design goals. Texas Instruments reserves the right to 
change or discontinue these products without nOlice. 

TO 
Vee = 5 V, 
TA=25°C 

(OUTPUT) 
MIN TYP MAX 

Q 

Q 

Q 

150 

1.3 3.7 

1.6 3.9 

1.1 3.2 

1.6 3.8 

2 4.5 

1.8 4.1 

~TEXAS 
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5.1 

5.1 

4.7 

5 

5.7 

5.8 
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SN54ABT16821 SN74ABT16821 
UNIT 

MIN M~ MIN MAX 

150 ,,~;' 150 MHz 

1.3 ;c"6.7 1.3 6.1 

1.6,!;f 
ns 

5.8 1.6 5.4 

1~ 5.8 1.1 5.7 

,~1:t6 
ns 

5.7 1.6 5.6 

t31::" 2 6.6 2 6.5 
ns 

1.8 8.4 1.8 7.1 
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SN54ABT16821, SN74ABT16821 
20-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
04512, JUNE 1992 - REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

soon 
From Output '--' -.----e~---JWv----' 

S1 o Open 

Under Test 

CL= SO pF 

(see Note A) I soon r' 
-::: 

LOAD CIRCUIT FOR OUTPUTS 

14--- tw --+I 
1 I 

Input 3 )(:1.~S~V~~~~ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.SV )(1.SV 

I 
I I 

j+-+tPHL tpLH~ 

I 

3V 

ov 

TEST S1 

tpLH/tpHL Open 

tpLZItPZL 7V 

tpHz/tPZH Open 

Timinglnput -------;(1.SV 

------'. I~------

Data Input 

Output 
Control 

Output 
Waveform 1 

1 .~ .1 
I" L I th I I ""SU I 

----..)(1.SV ~ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

,=X1.SV ):(1.SV 

1 
tpZL -+i 14- I 

1 1 tPLZ--.I 
I 1 

3V 

OV 

3V 

OV 

3V 

OV 

3.SV 

Output /1.SV 
I ~VOH 

I I 1.S V 1 1 1.5 V 
S1 at 7 V ~~+~~ VOL 1 I VOL 1 (see Note C) ~ I l~tPLH 1 I tpHZ~ 

tPHL~ 
Output 

tpZH~ ~ 1 

Waveform 2 
Output \1.SV 

FVOH 
1.S V S1 atOpen /1.SV 

\(>ii-O.3V VOH 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

VOL (see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

NOTES: A. CL includes probe and jig capacitance. 
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B. All input pulses are supplied by generators having the following characteristics: PRR :<;; 10 MHz, Zo = 50 Q, tr :<;; 2.5 ns, tf:<;; 2.5 ns. 
C. Waveform'1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Typical VOlP (Output Ground Bounce) 
< 1 Vat Vee = 5 V, TA = 25°C 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

These 18-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing wider buffer 
registers, I/O ports, bidirectional bus drivers with 
parity, and working registers. 

The' ABT16823 can be used as two 9-bit flip-flops 
or one 18-bit flip-flop. With the clock-enable 
(ClKEN) input low, the D-type flip-flops enter data 

SN54ABT16823, SN74ABT16823 
18-BIT BUS-INTERFACE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED JANUARY 1993 

SN54ABT16823 ... WD PACKAGE 
SN74ABT16823 ... DL PACKAGE 

1ClR 
10E 
101 

GNO 

Vee 
'104 

106 

107 
108 
109 
201 
202 
203 

GNO 
204 
205 
206 
Vee 
207 
208 

GNO 
209 
20E 

(TOP VIEW) 

1 

4 

1ClK 
1ClKEN 
101 
GNO 
102 
103 
Vee 
104 
105 
106 
GNO 
107 
108 
109 
201 
202 
203 
GNO 
204 
205 
206 
Vee 
207 
208 
GNO 

31 209 
30 2ClKEN 

2ClR 29 2ClK "'L-__ .r 

on the low-to-high transitions of the clock. Taking CLKEN high disables the clock buffer, thus latching the 
outputs. Taking the clear (CLR) input low causes the Q outputs to go low independently of the clock., 

A buffered output-enable (OE) input can be used to place the nine outputs in either a normal logic state (high 
or low level) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus 
lines significantly. The high-impedance state and increased drive provide the capability to drive bus lines without 
need for interface or pull up components. 

The output-enable (OE) input does not affect the internal operation of the flip-flops. Old data can be retained 
or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to V CC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16823 is available in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16823 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16823 is characterized for operation from -40°C to 85°C. 

Widebus and EPle·IIB are trademarks of Texas Instruments Incorporated. 

PRODUcnON DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993. Texas Instruments Incorporated 
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SN54ABT16823, SN74ABT16823 
18-BIT BUS~INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS . 
JUNE 1992 - REVISED JANUARY 1993 

logic symbolt 

10E 

lCLR 

lCLKEN 

lCLK 

20E 

2CLR 

2CLKEN 

2CLK 

lDl 

lD2 

lD3 

104 

IDS 

lD6 

lD7 

lD8 

lD9 

2Dl 

2D2 

2D3 

2D4 

2D5 

206 

2D7 

2D8 

2D9 

OE 

L 

L 

L 

L 

L 

H, 

2 

1 

55 

56 

27 

28 

30 

29 

54 

52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

31 

CLR 
L 

H 

H 

H 

H 

X 

FUNCTION TABLE 
(each 9-bit stage) 

INPUTS 

CLKEN CLK 

X X 

L t 
L t 
L L 

H X 

X X 

"- ENI 

'" R2 

'" G3 

3C4 

'" ENS 

'" R6 

"- G7 

7C8 ., r 
4D 1,2'\1 

8D 5,6'\1 

OUTPUT 
D Q 

X L 

H H 

L L 

X 00 
X 00 
X Z 

3 

5 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

25 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
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lQl 

lQ2 

lQ3 

104 

lQ5 

lQ6 

lQ7 

lQ8 

lQ9 

2Ql 

2Q2 

2Q3 

2Q4 

2Q5 

2Q6 

2Q7 

2Q8 

2Q9 



logic diagram (positive logic) 

SN54ABT16823, SN74ABT16823 
18-BIT BUS-INTERFACE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED JANUARY 1993 

10E--~2--------------------------------~0 

1CLR -------o 

56 
1CLK-----I 

~--------~~--~-;CE 

R 

>------I-~~t--___t> C1 

101 ----.-.:5'-"4---+-1--+-----110 
1..-_ ..... 

~-----~vr--------~ 

To Eight Other Channels 

20E 
27 

--~---------------~o 

28 
2CLR 

2CLKEN 
30 

>---------~~--~-;CE 

R 

2CLK 
29 

>------+--411-1--[> C1 

201 42 

~--------~vr--------~ 

To Eight Other Channels 

3 1Q1 

15 2Q1 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16823 .................................. 96 mA 

SN74ABT16823 .................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air) ........................................... 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT16823, SN7 4ABT16823 
18-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
JUNE 1992- REVISED JANUARY 1993 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voltage 

10H High-I~wel output current 

10l low-level output current 

I!.tlAv Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating Inputs must be held high or low. 

SN54ABTI6823 SN74ABT16823 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 Vee 0 Vee V 

-24 -32 mA 

48 64 mA 

10 10 ns/V 

-55 125 -40 85 °e 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT16823 SN74ABT16823 
PARAMETER TEST CONDITIONS 

TVPt MIN MAX MIN MAX MIN MAX 

VIK Vee=4.5V, 11=-18mA -1.2 -1.2 -1.2 

Vee=4.5V, IOH=-3mA 2.5 2.5 2.5 

Vee=5V, 10H =-3mA 3 3 3 
VOH 

Vee=4.5V, 10H =-24mA 2 2 

Vee = 4.5 V, 10H =-32 mA 2:1: 2 

Vee = 4.5 V, IOl=48 mA 0.55 0.55 
Val 

0.55+ Vee = 4.5 V, IOl=64mA 0.55 

II Vee = 5.5 V, VI = Vee or GND ±1 ±1 ±1 

10ZH Vee = 5.5 V, VO=2.7V 50 50 50 

10Zl Vee = 5.5 V, Va = 0.5 V -50 -50 -50 

loff Vee=O, VI orVo $4.5 V ±100 ±100 

leEX Vee=5.5V, VO=5.5 V Outputs high 50 50 50 

10§ Vee = 5.5 V, VO=2.5V -50 -100 -200 -50 -200 -50 -200 

Outputs high 0.5 0.5 0.5 

ICC 
Vee=5.5V, 10=0, Outputs low 80 80 80 
VI = Vee or GND 

Outputs disabled 0.5 0.5 0.5 

I!.Iee1l 
Vee=5.5V, One input at 3.4 V, 

1.5 1.5 1.5 
Other inputs at Vee or GND 

ei VI = 2.5 V or 0.5 V 3.5 

Co Va = 2.5 V or 0.5 V 7.5 

t All typical values are at Vee = 5 V. 
:I: On products compliant to Mll-STD-883, Class S, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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V 

V 

V 

JlA 

JlA 

JlA 

JlA 
JlA 
mA 

mA 

mA 

pF 

pF 



SN54ABT16823, SN74ABT16823 
18-BIT BUS-INTERFACE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED JANUARY 1993 

fiming requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

VCC",SV, 
SNS4ABT16823 SN74ABT16823 

TA",2SoC UNIT 
MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 150 0 150 0 150 MHz 

ClR low 3.3 3.3 3.3 
tw Pulse duration ns 

ClK high or low 3.3 3.3 3.3 

ClR inactive 1.6 2 1.6 

tsu Setup time before ClKi Data 1.7 1.7 1.7 ns 

ClKEN low 2.8 2.8 2.8 

Hold time after ClKT 
Data 1.2 1.2 1.2 

th ns 
ClKEN low 0.6 0.6 0.6 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

fmax 

tplH 
ClK 

tpHl 

tpHl ClR 

,tpZH 
OE 

tpZl 

tpHZ 
OE 

tpLZ 

TO 
VCC",Sv, 
TA",2SoC 

(OUTPUT) 
MIN TYP MAX 

Q 

Q 

Q 

Q 

150 

1.6 3.9 

2.1 3.9 

1.9 4.1 

1 3.1 

1.5 3.5 

2.2 4.3 

1.6 4.3 

~TEXAS 
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5.5 

5.4 

5.3 

4.2 

4.6 

5.6 
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SNS4ABT16823 SN74ABT16823 
UNIT 

MIN MAX MIN MAX 

150 150 MHz 

1.6 7.7 1.6 6.8 
ns 

2.1 6.4 2.1 6 

1.9 6.3 1.9 6.1 ns 

1 5.1 1 4.9 
ns 

1.5 5.7 1.5 5.5 

2.2 6.8 2.2 6.1 
ns 

1.6 9.9 1.6 8.7 
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SN54ABT16823, SN74ABT16823 
18-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED JANUARY 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

1-
5000 

From Output - .... ----tI----"I!V\r----/ 
Under Test 

CL=50pF 

(see Note A) T 5000 

TEST S1 

tPLttftPHL Open 

tpLZltpZL 7V 

tpHZltpZH Open 

-= 
LOAD CIRCUIT FOR OUTPUTS 

3V 
Timinglnput -------X1.SV 

__ -:----J. 1\...------ 0 V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

Data Input 

I.. .t. .1 
I tau r ,th I 
I I 

--"""'*1.5 V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

Input 
(see Note B) =x_1_.S_V_....J~ 1.5 V :: 

Output 
Control ~1.SV ¥:1.~S~V~~~~~~ :: 

tPLH --J+---.l K tpHL 
tPZL~ 14- I 

I II tpLZ ~ j.-
Output 

I 11 I ~VOH I 1.5V I 1.SV 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

---1-1 ""'~ I ~--- 3.5 V 
I 1.SV I 
I . I VOb..+~·~ VOL --+-1 --' I . VOL, 

,I I~ ~I 
tPHL~ ~tpLH I I tpHZ~ :.-

tPZH~ jIII-' I 

Output 
\L y::::-I VOH ,1.5 V T 1.SV 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

II r----'£i-VV{)(H-O',3V VOH 
1.S.Y '-.: 

. -- VOL 

V.OLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

___ J. ~OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

NOTES: A. CL includes probe and jig capacitance. 
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B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 Q, tr s 2.5 ns, tf S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output With internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. ' 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds SOO mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 Vat Vee = S V, TA = 2SoC 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAIOd 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
2S-mil Center-to-Center Spacings 

description 

The 'ABT16825 is an 18-bit buffer and line driver 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. 

The device can be used as two 9-bit buffers or one 
18-bit buffer. It provides true data. 

The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or OE2) input is high,· all nine affected 
outputs are in the high-impedance state. 

SNABT16825, SN74ABT16825 
18-BIT BUFFERSIDRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED MARCH 1993 

SN54ABT16825 ... WD PACKAGE 
SN74ABTl6825 ..• DL PACKAGE 

(TOP VIEW) 

10El 
lYl 
lY2 

GND 4 

Vee 
lY5 

lY7 10 

GND 11 

lY8 12 

1Y9 13 

GND 14 

GND 15 

2Yl 16 

2Y2 17 

GND 18 

2Y3 19 

2Y4 20 

2Y5 21 

Vee 22 

2Y6 23 

2Y7 24 

GND 25 

2Y8 26 

2Y9 27 

20El 28 

10E2 
lAl 
lA2 
GND 
lA3 
lA4 
Vee 
lA5 
lA6 
lA7 
GND 
lA8 
lA9 
GND 
GND 
2M 
2A2 
GND 
2A3 
2A4 
2A5 
Vee 
2A6 
2A7 
GND 
2A8 
2A9 
20E2 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16825 is available in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16825 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16825 is characterized for operation from -40°C to 85°C. 

OEl 

L 

L 

H 

X 

FUNCTION TABLE 
(each 9-bit section) 

INPUTS OUTPUT 

OE2 A V 

L L L 

L H H 

X X Z 

H X Z 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specHications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 
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Copyright © 1993. Texas Instruments Incorporated 

3-177 



SNABT16825, SN74ABT16825 
18-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED MARCH 1993 

logic symbolt 

10E1 

10E2 

20E1 

20E2 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

1A9 

2A1 

2A2 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

1 

56 

28 

29 

55 

54· 

52 

51 

49 

48 

47 

45 

44 

41 

40 

38 

37 

36 

34 

33 

31 

30 

r-... & 

r-... 

r-... & 
r-... 

EN1 

EN2 

r 
19 

29 

2 

3 

5 

6 

8 

9 

10 

12 

13 

16 

17 

19 

20 

21 

23 

24 

26 

27 

1Y1 

1Y2 

1Y3 

1Y4 

1Y5 

1Y6 

1Y7 

1Y8 

1Y9 

2Y1 

2Y2 

2Y3 

2Y4 

2Y5 

2Y6 

2Y7 

2Y8 

2Y9 

logic diagram (positive logic) 

10E1 __ .rr'-..... 

10E2 

1A1 -"'55'---___ H >-_---=2'-- 1Y1 

~---~v~----~~ 

To Eight Other Channels 

20E1 _2_8_.rr_ ...... 

20E2 _2_9_'LL_J 

2A1 _4~1~ ___ ~~ >-__ 1:..::6C-- 2Y1 

~------~v~-------~ 

To Eight Other Channels 

tThis symbol isin accordance with ANSI/IEEE Std 91-1984 
and lEG Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee ., ........................................................ -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied. to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16825 ..... ,............................ 96 mA 

SN74ABT16825 .. .. . .. . . . . .. .. . . . . . .. .. .. .. . . . ... 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air) ............................................ 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

=1= Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input vOltage 

VI Input voltage 

10H High-level output current 

10L Low-level output current 

I Control pins 
!;.tlM Input transition rise or fall rate I Data pins 

TA Operating free-air temperature 

NOTE 2: Unused or floating Inputs must be held high or lOW. 

SNABT16825, SN74ABT16825 
18·BIT BUFFERSIDRIVERS 

WITH 3·STATE OUTPUTS 
JUNE 1992 - REVISED MARCH 1993 

SN54ABT16825 SN74ABT16825 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 ~ 2 V 

;~8 0.8 V 

o !J!Iee 0 Vee V 

,1:.: -24 -32 rnA 

.;::! 48 64 rnA 

l? 4 4 

<1. 
nsIV 

10 10 

-55 125 -40 85 °e 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54ABT16825 SN74ABT16825 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX MIN MAX 

VIK Vee =4.5 V, 11=-18mA -1.2 -1.2 -1.2 

Vee=4.5V, IOH=-3mA 2.5 2.5 2.5 

Vee = 5 V, IOH=-3mA 3 3 3 
VOH 

Vee=4.5V, IOH=-24mA 2 2 

Vee=4.5V, 10H =-32 rnA 2:1: 2 

Vee=4.5V, IOL=48mA 0.55 0.55 
VOL 

0.55:1: ~~ Vee=4.5V, 10L= 64 rnA 0.55 

II Vee=5.5V, VI = Vee or GND ±1 ;el' ±1 

10ZH Vee = 5.5 V, VO=2.7V 50 ,,1(50 50 

10ZL Vee=5.5V, VO=0.5V -50 ,,"-50 -50 

loff Vee=O, VI orVo ,,4.5 V ±100 {~ ±100 

leEX Vee = 5.5 V, VO=5.5V Outputs high 50 J;J 50 50 

10§ Vee = 5.5 V, Vo = 2.5 V -50 -100 -180 :.!so -180· -50 -180 

Outputs high 2 2 2 

ICC 
Vee=5.5V, 10=0, Outputs lOW 32 32 32 
VI = Vee or GND 

Outputs disabled 2 2 ·2 

!;'leell Vee=5.5V, One input at 3.4 V, 
1.5 1.5 1.5 

Other inputs at Vee or GND 

ei VI = 2.5 VorO.5 V 

Co Vo = 2.5 VorO.5 V 

t All tyPical values are at Vee = 5 V. 
:I: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
11 This is the increase in supply current for each input that is at the specified TTL vOltage level rather than Vee or GND. 

PRODUCT PREVIEW information concerns products in the fonnalive or 
design phase of development Characteristic _ and other 
specfflcations are design goats. Texas Instruments reserves the right to 
change or discontinue these products wHhout notice. ~TEXAS' 
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UNIT 

V 

V 

V 

ItA 
ItA 
IlA 

IlA 

ItA 
rnA 

rnA 

rnA 

pF 

pF 
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SNABT16825, SN74ABT16825 
18-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED MARCH 1993 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
A 

tpHL 

tpZH 

tPZL 
OE 

tPHZ 
OE 

tpLZ 

3-180 

TO 
vce = 5 V, 
TA=25oe 

(OUTPUT) 
MIN TYP MAX 

Y 

y 

Y 

1 1.9 

1 2.1 

1 2.8 

1 2.8 

2.4 4.5 

1.6 3.7 
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SN54ABT16825 SN74ABT16825 
UNIT 

MIN M~ MIN MAX 

1 3~~~1 1 3.9· 

1 /# 4.7 
ns 

1 4.4 

1:"'-," 6.4 1 6.1 

~~0f 
ns 

6.3 1 6 

"l~.4 7.1 2.4 6.9 

,if. 1.6 
ns 

7.6 1.6 6.6 



SNABT16825, SN74ABT16825 
18-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED MARCH 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

soon 
From Output - ....... ~------<f--A,fvl\r--_--./ 

51 o Open 

Under Test 

CL=SOpF 

(see Note A) I soon rD 

-=-

LOAD CIRCUIT FOR OUTPUTS 

~tw~ 
I I~ __ __ 

Input 3 :K\..1_.S_V __ :: 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

==>i<1.SV x1.5V 

3V 

OV I 
1 1 

KtPHL tpLH~ 

1 
!1.SV 

~VOH I 
I 

: 1.SV 

I VOL 
I 

~tPLH tpHL --t.---.I 
\1.SV 

P.VOH 
1.SV 

-- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A CL includes probe and jig capacitance. 

TIming Input 

Data Input 

Output 
Control 

Output 
Waveform 1 

51 at7V 
(see Note C) 

Output 
Waveform 2 
51 atOpen 

(see Note C) 

TEST 51 

tPLWtPHL Open 

tpLZltpZL 7V 

tpHzltPZH Open 

3V ------"'t1.SV 

---~-...I, 1'------- OV 

I.. .1. ~ 
1 ,tsu 1- th I 
1 1 

-=X--""\11.SV ~:: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

=:)(1.SV ):(1.SV 
I 

tpZL~ 14- I 
I Ir+-

3V 

OV 

i tPLZ-.I 1 I 
\:.sv : 

-Kc 3.SV 
I VOL+O.3V 
I I --- VOL 

I 
tpZH~ 

1 tpHZ4I 
~ 

~ 
I 

11.sv 
~H-O.3V VOH 

=OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH·LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR s; 10 MHz, Zo = 50 n, tr S; 2,5 ns, tf S; 2.5 ns. 
C. Waveform 1 is for an output with intemal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds SOO mA 
Per JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 1 Vat Vee = S V, TA = 2SoC 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
2S-mil Center-to-Center Spacings 

description 

The' ABT16826 is an 18-bit buffer and line driver 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. 

The device can be used as two 9-bit buffers or one 
18-bit buffer. It provides true data. 

The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or OE2) input is high, all nine affected 
outputs are in the high-impedance state. 

SN54ABT16826, SN74ABT16826 
18-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

SN54ABT16826 ... WD PACKAGE 
SN74ABT16826 .•. DL PACKAGE 

(TOP VIEW) 

lOE1 lOE2 

1Yl 2 1A1 

1Y2 3 1A2 

GND 4 GND 
1Y3 5 1A3 
1Y4 6 1A4 

Vee 7 Vee 
1Y5 8 1A5 

1Y6 9 1A6 

1Y7 10 1A7 

GND 11 GND 
1Y8 12 1A8 

1Y9 13 1A9 

GND 14 GND 
GND GND 
2Y1 2A1 
2Y2 2A2 

GND GND 
2Y3 2A3 

2Y4 2A4 

2Y5 2A5 

Vee Vee 
2Y6 2A6 

2Y7 2A7 

GND GND 
2Y8 2A8 

2Y9 2A9 

20E1 20E2 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16826 is available in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16826 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16826 is characterized for operation from -40°C to 85°C. 

OEl 

L 

L 

H 

X 

FUNCTION TABLE 
(each 9-bi! section) 

INPUTS OUTPUT 

OE2 A Y 

L L H 

L H L 

X X Z 

H X Z 

Widebus and EPle-IIB are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concerns products In the fonnative or 
design phase' of deve10pment Characteristic data and other 
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Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT16826, SN74ABT16826 
18-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

logic symbolt 

10E1 

10E2 

20E1 

20E2 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

1A9 

2A1 

2A2 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

1 

56 

28 

29 

55 

54 

52 

51 

49 

48 

47 

45 

44 

41 

40 

38 

37 

36 

34 

33 

31 

30 

I"- & 

f'.-

f'.- & 

f'.-

EN1 

EN2 

r 
1\7 

2\7 

2 

3 

5 

6 

8 

9 

10 

12 

13 

16 

17 

19 

20 

21 

23 

24 

26 

27 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

logic diagram (positive logic) 

10E1 

10E2 56 

55 2 
1A1 1Y1 

1Y1 

1Y2 "-y----I 
1Y3 To Eight Other Channels 

1Y4 

1Y5 
20E1 

1Y6 
20E2 

1Y7 

1Y8 
2A1 

41 16 
2Y1 

1Y9 

2Y1 

2Y2 

2Y3 
"-y----I 

2Y4 
To Eight Other Channels 

2Y5 

2Y6 

2Y7 

2Y8 

2Y9 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):!: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16826 .................................. 96 rnA 

SN74ABT16826 .................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at T A = 55°C (in still air) ........................................... 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

; Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

10H High-level output current 

10L Low-level output current 

I!.t/M Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

SN54ABT16826, SN74ABT16826 
18-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

SN54ABT16826 SN74ABT16826 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 Vee 0 Vee V 

-24 -32 mA 

48 64 mA 

10 10 ns/V 

-55 125 -40 85 'e 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25'C SN54ABT16826 SN74ABT16826 
PARAMETER TEST CONDITIONS 

TYPt MIN MAX MIN MAX MIN MAX 

VIK Vee =4.5 V, II =-18 mA -1.2 -1.2 -1.2 

Vee=4.5 V, IOH=-3mA 2.5 2.5 2.5 

Vee = 5 V, IOH=-3mA 3 3 3 
VOH 

Vee=4.5 V, 10H =-24mA 2 2 

Vee = 4.5 V, 10H =-32mA 2+ 2 

Vee =4.5 V, 10L = 48 mA 0.55 0.55 
VOL 

0.55+ Vee=4.5V, 10L = 64 mA 0.55 

II Vee =5.5 V, VI = Vee or GND ±1 ±1 ±1 

10ZH Vee = 5.5 V, VO=2.7V 50 50 50 

10ZL Vee=5.5V, Vo =0.5 V -50 -50 -50 

loff Vee=O, VI orVo ::::4.5 V ±100 ±100 

leEX Vee=5.5V, Vo = 5.5 V Outputs high 50 50 50 

10§ Vee=5.5 V, VO=2.5V -50 -100 -180 -50 -180 -50 -180 

Outputs high 2 2 2 

ICC 
Vee=5.5 V, 10=0, Outputs low 32 32 32 
VI = Vee or GND 

Outputs disabled 2 2 2 

Ll.leell 
Vee = 5.5 V, One input at 3.4 V, 

1.5 1.5 1.5 
Other inputs at Vee or GND 

ei VI = 2.5 V or 0.5 V 

Co Vo = 2.5 V or 0.5 V 

t All typical values are at Vee = 5 V. 
+ On products compliant to MIL-STD-883, Class S, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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V 

V 

V 

!LA 

!LA 
!LA 

!LA 
!LA 

mA 

mA 

mA 

pF 

pF 
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• Members of the Te~as Instruments 
Widebus™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds SOO mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 V at Vee = S V, T A = 2Soc 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
2S-mil Center-to-Center Spacings 

description 

The 'ABT16827 is a non inverting 20-bit buffer 
composed of two 10-bit sections with separate 
output-enable signals. For either 10-bit buffer 
section, the two output-enable (10E1 and 10E2 
or 20E1 and 20E2) inputs must both be low forthe 
corresponding Y outputs fo be active. if either 
output-enable input is high, the outputs of that 
10-bit buffer section are in the high-impedance 
state. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to Vee 

SN54ABT16827, SN74ABT16827 
20-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED JUNE 1993 

SN54ABT16827 ••• WD PACKAGE 
SN74ABT16827 ••• DL PACKAGE 

(TOP VIEW) 

100 
1Y1 
1Y2 

GND 
1Y3 

1Y6 
1Y7 

GND 
1Y8 
1Y9 

1Y10 
2Y1 
2Y2 
2Y3 

GND 
2Y4 
2Y5 
2Y6 
Vcc 
2Y7 
2Y8 

GND 
2Y9 

2Y10 
200 

10E2 
1A1 
1A2 
GND 
1A3 
A14 
Vcc 
1A5 
1A6 
1A7 
GND 
1A8 
1A9 
1A10 
2A1 
2A2 
2A3 
GND 
2A4 
2A5 
2A6 
Vcc 
2A7 
2A8 
GND 
2A9 
2A10 

through a pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of 
the driver. 

The SN74ABT16827 is available in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16827 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16827 is characterized for operation from -40°C to 85°C. 

OE1 

L 

L 

H 

X 

FUNCTION TABLE 
(each 10-llit section) 

INPUTS OUTPUT 

OE2 A Y 

L L L 

L H H 

X X Z 

H X Z 

Widebus and EPIC-lIB are trademarks of Texas Instruments IncorPorated. 

UNLESS OTHERWISE NOTED Ih~ document cOIIIaI •• PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 
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Copyright © 1993, Texas Instruments Incorporated 
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SN54ABT16827, SN74ABT16827 
20-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED.JUNE 1993 

logic symbolt 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

1A9 

1A10 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

2A9 

2A10 

1 

56 

28 

29 

55 

54 

52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

31 

30 

r---

f'-

f'-

r---

& 

EN1 

& 
EN2 

r 
1 1\7 

1 2\7 

logic diagram (positive logic) 

1A1 55 2 1Y1 

2 

3 
1Y1 

~ 
1Y2 

5 
1Y3 

To Nine Other Channels 

6 
1Y4 

8 
1Y5 

9 
1Y6 

10 
1Y7 

12 
1Y8 2A1 42 15 2Y1 

13 
1Y9 

14 
1Y10 

15 
2Y1 ~ 

16 
2Y2 To Nine Other Channels 

17 
2Y3 

19 
2Y4 

20 
2Y5 

21 
2Y6 

23 
2Y7 

24 
2Y8 

26 
2Y9 

27 
2Y10 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16827 .................................. 96 mA 

SN74ABT16827 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air) ............................... ,........... 1 W 
Storage temperature range .................................................. ;.... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voltage 

10H High-level output current 

10l low-level output current 

I Control pins 
AtlM Input transition rise or fall rate I Data pins 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

SN54A.BT16827, SN74ABT16827 
20-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED JUNE 1993 

SN54ABT16827 SN74ABT16827 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 .:S;' 2 V 

,:;~~8 0.8 V 

0 ~~Vee 0 Vee V 

. .J:.,' -24 -32 mA 

,.:;:r 48 64 mA 

Ji 4 4 
ns/V 

"- 10 10 

-55 125 -40 85 °e 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT16827 SN74ABT16827 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX MIN MAX 

VIK Vee ~ 4.5 V, 11~-18mA -1.2 -1.2 -1.2 

Vee ~ 4.5 V, 10H ~-3 mA 2.5 2.5 2.5 

Vee = 5 V, 10H ~-3 mA 3 3 3 
VOH 

Vee ~ 4.5 V, 10H ~-24mA 2 2 

Vee ~ 4.5 V, 10H ~-32mA 2+ 2 

Vee~4.5 V, IOl=48mA 0.55 0.55 
VOL 

0.55+ .:!~ Vee = 4.5 V, 10l = 64 mA 0.55 

II Vee=5.5 V, VI = Vee or GND ±1 ,:h°f ±1 

10ZH Vee=5.5V, VO=2.7V 50 l:i:;:SO 50 

10Zl Vee=5.5V, Vo = 0.5 V -50 /;. -50 -50 

loll Vee = 0, VI orVO :54.5 V ±100 ,.1;;:' ±100 

leEX Vee=5.5V, VO=5.5V Outputs high 50 {~::: 50 50 

10§ Vee =5.5V, VO=2.5V -50 -100 -180 (js.so -180 -50 -180 

Outputs high 2 2 2 

ICC 
Vee =5.5V, 10=0, Outputs low 32 32 32 
VI = Vee or GND 

Outputs disabled 2 2 2 

Alec'll 
Vee = 5.5 II, One input at 3.4 V, 

1.5 1.5 1.5 
Other inputs at Vee or GND 

ei VI = 2.5 V or 0.5 V 3 

Co Vo = 2.5 V or 0.5 V 7.5 

t All typical values are at Vee = 5 V. 
+ On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'II This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

PRODUCT PREVIEW information concerns products in the formative or 
de8i~n phase of development. Characteristic data and other 
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mA 

mA 

mA 

pF 
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SN54ABT16827, SN74ABT16827 
20-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED JUNE 1993 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
A 

tpHL 

tpZH 
OE 

tpZL 

tpHZ 
OE 

tpLZ 

PRODUCT PREVIEW information ~-o!!C9I'!'!S products in the fQ!"!T!3t!ve or 
design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right Ie 
change or discontinue these products without notice. 
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TO 
Vcc = 5 V, 
TA = 25°C 

(OUTPUT) 
MIN TVP MAX 

V 

Y 

Y 

1 1.9 

1 2.1 

1 2.8 

1 2.8 

2.4 4.5 

1.6 3.7 

~TEXAS 
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5. 
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SN54ABT16827 SN74ABT16827 
UNIT 

MIN MA~. MIN MAX 

1 ~til 1 3.4 

~(~'4.5 
ns 

1 1 4.2 

1~~: 5.9 1 5.6 

~J 
ns 

". 5.8 1 5.5 

,:dl:4 6.8 2.4 6.6 

;:~1.6 
ns 

7.1 1.6 6.1 



SN54ABT16827, SN74ABT16827 
20-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED JUNE 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open soon 
From Output -_4..--+---'\/\/'v-----" 

Under Test 

CL" so pF 

(see Note A) I soon 

LOAD CIRCUIT FOR OUTPUTS 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.SV X1.SV 
1 

I I 
tpLH~ 

r' 
-=-

3V 

OV 

MtPHL 

I 
/1.SV 

I ~VOH 
Output I 1 1.S V 

I 1 VOL 
I 

tPHL~ l~tPLH 

\1.SV 
FVOH 

Output 1.S V 

VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Timing Input 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

TEST S1 

tpLH/tPHL Open 

tPLZ/tPZL 7V 

tpHzltPZH Open 

Itsul th I 
I I 

J_1.S_V ____ ~ 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

==>:<1.S V ):(1.S V 

tpZL ~ 14- 1 

3V 

OV 

3V 

OV 

3V 

OV 

I I tpLZ ---.I ~ 
---'-1 "",~I 1 ~--- 3.S V 

1 1.S V 1 

1 • 1 VO~+~·~ VOL 

1 I tpHZ~ ~ 
tpZH~ ~ : 

1"'1-.5-V--"'~;--VO;-O.3V VOH 

___ ...J. =OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH·LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR " 10 MHz, Zo " 50 n, tr " 2.5 ns, tf" 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-ITB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds SOO mA 
Per JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 1 VatVee = 5 V, TA =2SoC 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Packaged in Plastic 30o-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
2S-mll Center-to-Center Spacings 

description 

The ' ABT16828 is an inverting 20-bit buffer 
composed of two 10-bit sections with separate 
output-enable signals. For either 10-bit buffer 
section, the two. output-enable (10E1 and 10E2 
or 20E1 and 20E2) inputs must both be low for the 
corresponding Y outputs to be active. If either 
output-enable input is high, the outputs of that 
10-bit buffer section are in the high-impedance 
state. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to Vee 
through a pull up resistor; the minimum value ofthe 
resistor is determined by the current-sinking 
capability of the driver. 

SN54ABT16828, SN74ABT16828 
20-BIT BUFFERSIDRIVERS 

WITH 3-STATE OUTPUTS 
OCTOBER 1992 

SN54ABT16828 ..• WD PACKAGE 
SN74ABT16828 ... DL PACKAGE 

(TOP VIEW) 

10E1 10E2 
1Y1 2 1A1 
1Y2 3 1A2 

GND 4 GND 
1Y3 5 1A3 
1Y4 6 A14 
Vee 7 Vee 
1Y5 8 1A5 
1Y6 9 1A6 
1Y7 10 1A7 

GND 11 GND 
1Y8 12 1A8 
1Y9 13 1A9 

1Y10 14 1A10 
2Y1 15 2A1 
2Y2 16 2A2 
2Y3 17 2A3 

GND 18 GND 
2Y4 19 2A4 
2Y5 20 2A5 
2Y6 21 2A6 
Vee 22 Vee 
2Y7 23 2A7 
2Y8 24 2A8 

GND 25 GND 
2Y9 26 2A9 

2Y10 27 2A10 
20E1 28 20E2 

The SN74ABT16828 is available in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16828 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16828 is characterized for operation from -40°C to 85°C. 

OEl 

L 

L 

H 

X 

FUNCTION TABLE 
(each 1 G-blt section) 

INPUTS OUTPUT 

OE2 A Y 

L L H 

L H L 

X X Z 

H X Z 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated, 

PRODUCT PREVIEW Infonnallon conee ... produc:IB In the Ioonatl .. or =h .. 01 _pmant. CIIo ..... rIaIl. data and oU1er 
ns are deIIgn goals. Texas Instruments reaervea the right to 

nee or dIIcontInue thllt products without notice. ~TEXAS 
INSTRUMENTS 

POST OFFICE BOX- 655303 • DALLAS, TEx-AS 75265 

Copyright © 1992, Texas Instruments Incoipo,rated 
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SN54ABT16828, SN74ABT16828 
20-BITBUFFERSIDRIVERS 
WITH 3-STATE OUTPUTS 
OCTOBER 1992 

, logic symbolt 

10El 
1 I'-. & 

10E2 
56 I'-. 

ENl 

20El 

20E2 

28 I'-. & 

29 EIII2 
i' 

55 r 
lAl 1 1'17 

54 
lA2 

52 
lA3 

51 
lA4 

49 
lA5 

48 
lA6 

47 
lA7 

45 
lA8 

44 
lA9 

43 
lAl0 

42 
2Al 1 2'17 

41 
2A2 

40 
2A3 

38 
2A4 

37 
2A5 

36 
2A6 

34 
2A7 

33 
2A8 

31 
2A9 

30 
2Al0 

2 

3 

5 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

26 

27 

1Vl 

1V2 

lY3 

lY4 

lY5 

lY6 

lY7 

lY8 

lY9 

lYl0 

2Yl 

2Y2 

2Y3 

2Y4 

2Y5 

2Y6 

2Y7 

2Y8 

,2Y9 

2Yl0 

logic diagram (positive logic) 

lAl 55 X}-t--,2"" 1Yl 

To Nine Other Channels 

2A 1 --"42=:-__ -1 Xl-+---,1~5_ 2Yl 

To Nine Other, Channels 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply vollage range, Vee .......................................................... -0.5 V to 7 V 
Inpul voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Volla,ge range applied to any output in the high state or power-off slale, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state,'1o: SN54ABT16828 .................................. 96 mA 

. SN74ABT16828 .................................. 128 mA 
Input clamp current, 11K (VI < 0) .... : ...................................................... -18 mA 
Oulpul clamp current, 10K (Vo < 0) .......................................... ,............. -50 mA 
Maximum power dissipation at TA= 55°C (in still air) ........................................... 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

:t: Stresses beyond those listed 'under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions' is not 
implied. Exposure to absolute-maximum-rated conditions, for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

10L Low-level output current 

I1t/!1v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating Inputs must be held high or low. 

SN54ABT16828, SN74ABT16828 
20-BIT BUFFERSIDRIVERS 

WITH3-STATE OUTPUTS 
OCTOBER 1992 

SN54ABT16828 SN74ABT16828 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 Vee 0 Vee V 

-24 -32 mA 

48 64 mA 

10 10 nsN 

-55 125 -40 85 °e 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT16828 SN74ABT16828 
PARAMETER TEST CONDITIONS 

TVPt MIN MAX MIN MAX MIN MAX 

VIK Vec=4.5V, 11=-18mA -1.2 -1.2 -1.2 

Vee =4.5 V, IOH=-3mA 2.5 2.5 2.5 

Vee=5V, IOH=-3mA 3 3 3 
VOH 

Vee=4.5V, 10H =-24 mA 2 2 

Vee=4.5V, IOH=-32mA 2:1: 2 

Vee=4.5V, 10L=48 mA . 0.55 0.55 
VOL 

0.55:1: Vee =4.5 V; IOL=64mA 0.55 

II Vee =5.5 V, VI = Vee or.GND '±1 ±1 ±1 

10ZH Vee=5.5V, VO=2.7V 50 50 50 

10ZL Vee=5.5V, VO=0.5V -50 -50 -so 
loff Vee =0, VI orVo:54.5 V ±loo ±loo 

leEX Vee =5.5 V, VO=5.5V Outputs high so 50 50 

10§ Vee =5.5 V, VO=2.5V -so -100 -180 -50 -180 -50 -180 

Outputs high 2 2 2 

ICC 
Vee=5.5V, 10=0, Outputs low 32 32 32 
VI = Vee or GND 

Outputs disabled 2 2 2 

I1leell 
Vee = 5.5 V, One input at 3.4 V, 

1.5 1.5 1.5 
Other inputs at Vee or GND 

ei VI = 2.5 V or 0.5 V 

Co Vo =2.5 VorO.5 V 

t All typical values are at Vee = 5 V. 
:I: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
11 This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 
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UNIT 

V 

V 

V 

IIA 
IIA 
IIA 
IIA 
IIA 
rnA 

mA 

mA 

pF 

pF 
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SN54ABT16833, SN74ABT16833 
DUAL 8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

SCBS097A- FEBRUARY 1991 - REVISED OCTOBER 1992 

• Members of the Texas Instruments 
Wldebus™ Family 

• State-of-the-Art EPIC-ITS TM BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
<1 VatVee=5V, TA = 25°C 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Parity Error Flag With Parity 
Generator/Checker 

• Register for Storage of the Parity Error Flag 
• Packaged in Plastic 300-mil Shrink 

Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25.mll Center-to-Center Spacings 

description 

The' ABT16833 consists of two noninverting 8-bit 
to 9-bit parity bus transceivers and is designed for 
communication between data buses. For each 
transceiver, when data is transmitted from the A 
bus to the B bus, an odd-parity bit is generated and 
output on the parity 1/0 pin (1 PARITY or 
2PARITY). When data is transmitted from the B 
bus to the A bus, 1 PARITY (or 2PARITY) is 
configured as an input and combined with the B 
input data to generate an active-low error flag if 
odd parity is not detected. 

SN54ABT16833 ... WD PACKAGE 
SN74ABT16833 ..• DL PACKAGE 

(TOP VIEW) 

10EA 
1CLK 1CLR 
1ERR 1 PARITY 
GND GND 
1A1 1B1 

1B2 
Vee Vee 
1A3 1B3 

1B4 
1B5 

GND GND 
1A6 1B6 
1A7 1B7 
1A8 1B8 
2A1 2B1 
2A2 2B2 
2A3 2B3 

GND GND 
2A4 2B4 
2A5 2B5 
2A6 2B6 
Vee Vee 
2A7 2B7 
2A8 2B8 

GND GND 
2ERR 2PARITY 
2CLK 2CLR 
20EB 20EA 

The error (1 ERR or 2ERR) output is configured as an open-collector output. The B-to-A parity error flag is 
clocked into 1 ERR (or 2ERR) on the low-to-high transition of the clock (1 CLK or 2CLK) input. 1 ERR (or 2ERR) 
is cleared (set high) by taking the clear (1 CLR or 2CLR) input low. 

The output-enable (OEA and OEB) inputs can be used to disable the device so that the buses are effectively 
isolated. When both OEA and OEB are low, data is transferred from the A bus to the B bus and inverted parity 
is generated. Inverted parity is a forced error condition that gives the designer more system diagnostic capability. 

To ensure the high-impedance state during power up or power dowl'l, OE should be tied to V CC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16833 is available in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16833 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16833 is characterized for operation from -40°C to 85°C. 

Widebu.s and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document Contains PROOUCTION 

~==;:e:,:: t!icfn:u'!:rt. ~confonn ~ 
Production prote8llng does not necessarily Include tesumi. 
parameters. 
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SN54ABT16833, SN74ABT16833 
DUAL 8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

SCBS097A- 03982, FEBRUARY 1991 - REVISED OCTOBER 1992 

FUNCTION TABLE 

INPUTS OUTPUT AND VO 

OEB OEA ClR ClK 
Ai Bit 

1:0FH's LOFH's 
A 

L H X X 
Odd 

NA NA 
Even 

H L H t NA 
Odd 

B 
Even 

X X L X X X X 

H Not X 

L Not X 
H H 

t 
X z 

H Odd 

H t Even 

L L X X 
Odd 

NA NA 
Even 

NA = not applicable, NC = no change, X = don't care 
t Summation of high-level inputs includes PARITY along with Bi inputs. 
:j: Output states shown assume the ERR output ,was previously high. 
§ In this mode, the ERR output (when clocked) shows inverted parity of the A bus. 
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INSTRUMENTS 

B 

A 

NA 

NA 

Z 

A 
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PARITY 

L 
H 

NA 

NA 

Z 

H 
L 

ERR* 
FUNCTION 

NA 
A data to B bus and 

generate parity 

H' B data to A bus and 
L check parity 

H Check error flag register 

NC 

H 

H 
Isolation§ 

L 

NA 
A data to B bus and 

generate inverted parity 



logic symbolt 

lCLK 

lCLR 

10EA 

lOEB 

2CLK 

2CLR 

20EA 

20EB 

lAI 

lA2 

lA3 

lA4 

lAS 

lA6 

lA7 

lA8 

2Al 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

2 

55 

56 

1 

27 

30 

29 

28 

5 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

SN54ABT16833, SN74ABT16833 
DUAL 8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

SCBS097A- 03982, FEBRUARY 1991 - REVISED OCTOBER 1992 

cI> 
PARITYXCVR 

SN74ABTI6833 
lCLK 

lCLR lERRQ 

10EA 

lOEB 1 PARITY 

2CLK 

2CLR 2ERRQ 

20EA 

20EB 2PARITY ., r 
1 1 

\7~~\7 

8 8 

1 1 

\7~~\7 

8 8 

3 

54 

26 

31 

52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

1ERR 

1 PARITY 

2PARITY 

lB1 

lB2 

lB3 

lB4 

lB5 

1B6 

1B7 

lB8 

2Bl 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 

tThis symbol is in accordance with ANSI/IEEE Sid 91-1984 and lEe Publication 617-12. 
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SN54ABT16833, SN74ABT16833 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

SCBS097 A - 03962, ,FEBRUARY 1991 - REVISED OCTOBER 1992 

logic diagram (positive logic) 

Ox!> 1A1-1AO - __ ->or--.--------1 
'V ~>__---'-".0f---~>---~ 1 B1-1 BO 

3-200 

EN 

'V OX<l o 
EN 

10EB --.--q >-+-t------+-----t---, 

Y)--_--- 1PARITY 

o 

~------I1 

}--~----1 G1 

1CLK----------------~ 

1CLR---------------~ 

Ox!> 

1ERR 

2A1-2AO __ +_-"!0ii---.-------! 
'V ~~-";0f---+-f~-- 2B1-2BO 

EN 

'V Ox<l o 
EN 

20EB -_-a >-+-t----------t---, 

'X>-_~--- 2PARITY 

o 

~----;G1 

2CLK----------------1> 
2CLR-----------------Q 
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SN54ABT16833, SN74ABT16833 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

SCBS097A- 03982, FEBRUARY 1991 - REVISED OCTOBER 1992 

ERROR FLAG FUNCTION TABLE . 

INPUTS 
INTERNAL OUTPUT 
TO DEVICE PRE-STATE OUTPUT 

ERR 
CLR CLK POINT"P" ERRn-1 

H t H H H 

H t X l l 

H t l X l 

l X X X H 

t The state of the ERR output before any changes at ClR, ClK, or pOint "P". 

error-flag waveforms 

Bi + PARITY I 
-----I tsu I 
~ 

-----.I I+-- th 

CLK __ --t! t 1--1 ------II 
~ I t 1+-+1 tsu 

CLR I ~ I 

FUNCTION 

Sample 

Clear 

-----------+i----------~I ~-----------------

tpHL -----.::.- -----.: i+-- tpLH 

I I 

H 

L 

H 

L 

Even 

Odd 

H 

L 

H 

L 

·H 

L 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16833 .................................. 96 mA 

SN74ABT16833 .................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) . " ............................. '.' . . . . . . . . . . . . . . . . . . . . .. -50 mA 
Maximum power dissipation at T A = 55°C (in still air) ........................................... 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT16833, SN74ABT16833 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

SCBS097 A - 03982, FEBRUARY 1991 - REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

SN54ABT16833 SN74ABT16833 
UNIT 

MIN MAX MIN MAX 

VCC Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 .iff 2 V 

VIL Low-level input voltage <{?l.8 0.8 V 

VI Input voltage o '<."VCC 0 VCC V 

VOH High-level output voltage IERR l; 5.5 5.5 V 

10H High-level output current .1 Except ERR r9: -24 -32 mA 

10L Low-level output current ZJtt! 48 64 mA 

I'!.t/!1v Input transition rise or fall rate 1 Outputs enabled 10 10 ns/V 

TA Operating free-air temperature -55 125 -40 85 °C 

NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT16833 SN74ABT16833 
PARAMETER TEST CONDITIONS 

TYPt MIN MAX MIN MAX MIN 

VIK Vec =4.5V, 11=-18mA -1.2 -1.2 

Vec=4.5 V, 10H =-3 mA 2.5 3' 2.5 

Vec =5 V, 10H =-3 mA All outputs 3 3.4 3 3 
VOH 

Vee=4.5 V, 10H =-24mA except ERR 2 

Vee =4.5 V, 10H =-32mA 2:1= 2.7 2 

Vee=4.5 V, IOL=24mA 0.25 0.55 0.55 
VOL 

0.55:1= Vee=4.5 V, IOL=64mA 0.3 

10H Vee=4.5 V, VOH=5.5V ERR 20 ~ 
Vec=5.5 V, Control inputs ±1 !.J~1 

II 
VI = VCC or GND Aor B ports ±100 ~100 

IlL VCC=O, VI =GND A or B ports -50 ':J -50 

10ZH§ VCC=5.5V, VO=2.7V 50 .tt! 50 

10ZL§ Vec=5.5 V, Vo = 0.5 V -50 .d!:J -50 

loff VCC=O, VI orVO $4.5 V ±100 '4 

ICEX Vcc =5.5 V, VO=5.5V Outputs high 50 50 

1011 VCC=5.5V, VO=2.5V -50 -100 -180 -50 -180 -50 

Vcc= 5.5 V, Outputs high 1.5 2 2 

ICC 
10=0, 

AorS ports 
Outputs low 28 36 36 

VI=VCc or Outputs 
GND disabled 

1 2 2 

I'!.ICC# 
Vcc = 5.5 V, One input at 3.4 V, 

50 50 
Other inputs at VCC or GND 

Ci VI = 2.5 VorO.5 V Control inputs 3 

Cio Vo = 2.5 V or 0.5 V Aor Sports 9 

t All typical values are at VCC '" 5 V. 
:j: On products compliant to MIL-STD-883, Class S, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 
11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the incre~se in supply current for each input that is at the specified TIL voltage level rather than VCC or GND. 

PRODUCT PREVIEW information concerns products In the formative or 

:=flcaC~:eare ~es~~~:::eT!xa;rnaa::~~~c re:~s;~ rigi:~~ 
change or discontinue these products without notice. 
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MAX 

-1.2 

0.55 

20 

±1 

±100 

-50 

50 

-50 

±100 

50 

-180 

2 

36 

2 

50 

UNIT 

V 

V 

V 

J.lA 

J.lA 

J.lA 
I!A 

I!A 

I!A 

I!A 

mA 

mA 

J.lA 

pF 

pF 



SN54ABT16833, SN74ABT16833 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

SCBS097A- 03982, FEBRUARY 1991- REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) . 

VCC=5V, SN54ABT16833 SN74ABT16833 
TA = 25°C UNIT 

MIN MAX MIN :'<.MAX MIN MAX 

tw Pulse duration CLK high or low 3 irlt' 3 ns 

Aport 4.5 ~.,z" 4.5 
tsu Setup time before CLKT 

~~ tt" n,s 
CLR 1 1 

th Hold time after CLKi Aport 0 0 0 ns 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
AorB 

tPHL 

tpZH 
OE 

tpZL 

tPHZ 

tpLZ 
OE 

tpLH 

tpHL 
AorOE 

tpZH 

tpZL 
OE 

tPHZ 

tpLZ 
OE 

tpLH CLK,CLR 

tpHL CLK 

PRODUCT PREVIEW infonnation concerns products In the fonnattve or dee" phase of development Characteristic data and other' 
s cations are deelg" goals. TeX8slnstruments reserves the right to 
C ange or discontinue these products without notice. 

TO 
VCC = 5 V, 
TA = 25°C 

(OUTPUT) 
MIN TYP MAX 

1.5 2.5 
BorA 

2 3.1 

2 3.9 
AorB 

2.5 4.3 

2 3.6 
AorB 

1.5 3 

2 4.6 
PARITY 

2 4.3 

2 3.6 
PARITY 

2.5 4.4 

1.5 3.2 
PARITY 

1.5 2.9 

2 3.4 
ERR 

2 2.8 
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3.3 

3.9 

4.9 

5.1 

4.5 

3.8 

5.4 

5.1 

5 

5.8 

4 

3.7 

4.2 

3.6 
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SN54ABTl6833 SN74ABT16833 
UNIT 

MIN MAX MIN MAX 

1.5 4.2 1.5 4.1 
ns 

2 4.5 2 4.3 

2 5.8 2 5.6 
ns 

2.5 6':.41 2.5 6 

2 .~.5 2 5.4 

1.5 Ji!! 4.7 
ns 

1.5 4.3 

a.,"t 7 2 6.7 

1:1 
ns 

6.5 2 6.1 

~i;/2 5.8 2 5.7 

Q," 2.5 
ns 

6.7 2.5 6.5 

1.5 4.8 1.5 4.7 
ns 

1.5 4.2 1.5 4.1 

2 4.8 2 4.6 
ns 

2 4.1 2 3.9 
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SN54ABT16833, SN74ABT16833 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

SCBS097 A - 03982, FEBRUARY 1991 - REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

Sl soon 
From Output -~I---'----AVVv-----" 

Under Test 

CL= 50 pF 

(see Note A) I soon 

LOAD CIRCUIT FOR OUTPUTS 

~ tw ------.! 
1 1 

o 7V 

o Open 

r' 
Timing Input 

TEST Sl 

tPLHltPHL Open 

tPLZltPZL 7V 

tpHz/tPZH Opel\ 

ERR Sl 

tpHL (see Note E) 7V 
tpLH (see Note F) 7V 

--------xl.S V 
____ -J, 1'-_____ _ 

:. .~ .1 
t 1 th 1 

1 su 1 

3V 

OV 

Input 3 ~~l'~S~V~~~~ :: Data Input -=-x-. --"""" 1 _l._S_V _______ ~ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~_l_'S_V __ -J~~l_.S_V ____ _ 

1 1 ~ 
tpLH ~ 1 1 tpHL 

3V 

OV 

Output 
Control 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

=:>:<l.S V ):(l.S V 

tpZL ~ 14-- 1 

__ .;...1 '"': tPLZ-': 

3V 

OV 

3.SV 

Output 
1 1 I e-- VOH 
1 !l.SV 1 1.SV 

--+1---' 1 VOL 

Output 
Waveform 1 

Sl at 7 V 
(see Note C) 

1 1.S V 1 

1 

1 

~b...+~~ VOL 

1 tpHZ~ J.-
tpHL -l.---.i ~ tPLH tpZH -+j j4- 1 

1,.---+---- VOH 
VOH -0.3 V 

Output \
1 Y':":::" VOH 

1.SV L 1.SV 

Output 
Waveform 2 
Sl at Open 

(see Note C) 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

VOL 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

NOTES: A. CL includes probe and jig capacitance. 

3-204 

B. All input pulses are supplied by generators having the following characteristics: PRR ,;; 10 MHz, Zo = 50 n, tr ,;; 2.5 ns, tf';; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 
E. tpHL is measured at 1.5 V. 
F. tpLH is measured at VOL + 0.3 V. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus™ Family 

• State-of-the-Art EPIC-HBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 301S; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds SOO rnA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = S V, TA = 2SoC 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
2S-mil Center-to-Center Spacings 

description 

These 20-bit latches feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The' ABT16841 can be used as two 1 O-bit latches 
or one 20-bit latch. The twenty latches are 

SN54ABT16841, SN74ABT16841 
20-BIT BUS-INTERFACE D-TVPE LATCHES 

WITH 3-STATE OUTPUTS 
SEPTEMBER 1992-REVISEDAPRIL 1993 

SN54ABT16841 ••• WD PACKAGE 
SN74ABT16841 .,. DL PACKAGE 

(TOP VIEW) 

10E 56 1lE 
101 55 101 
102 54 102 

GND 53 GNO 
103 52 103 
104 104 

Vee Vee 
105 105 

106 
107 107 

GND GND 
108 108 

109 
1010 1010 
201 201 
202 202 
203 2D3 

GNO GNO 
204 204 
205 205 
206 206 

Vee Vee 
207 207 
208 208 

GND GNO 
209 209 

2010 2D10 
20E 2LE 

transparent Ootype latches. The device has non inverting data (0) inputs and provides true data at its outputs. 
While the latch-enable (1 LE or 2LE) input is high, the Q outputs of the corresponding 10-bit latch follow the 0 
inputs. When LE is taken low, the Q outputs are latched at the levels that were set up at the 0 inputs. 

A buffered output-enable (1 OE or 20E) input can be used to place the outputs of the corresponding 1 O-bit latch 
in either a normal logic state (high or low) or a high-impedance state. In the high-impedance state, the outputs 
neither load nor drive the bus lines significantly. 

The output-enable input does not affect the internal operation of the latches. Old data can be retained or new 
data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16841 is available in TI's shrink small-outline package (OL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16841 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16841 is characterized for operation from -40°C to 85°C. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED 1111, document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas InSlnlments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • OALLAS, TEXAS 75265 

Copyright © 1993. Texas Instruments Incorporated 
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SN54ABT16841, SN74ABT16841 
20-BIT BUS-INTERFACE D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SEPTEMBER 1992 - REVISED APRIL 1993 

FUNCTION TABLE 
(each 10-bit latch) 

INPUTS OUTPUT 
OE LE 0 Q 

L H H H 

L H L L 

L L X 00 
H X X Z 

logic symbolt logic diagram (positive logic) 

10E 
1LE 

20E 

2LE 

101 

102 

103 

104 

105 

106 

107 

108 

109 

1010 

201 

202 

203 

204 

205 

206 

207 

208 

209 

2010 

1 

56 

28 

29 

55 

54 

52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

31 

30 

r-.. EN2 

C1 
r-.. EN4 

C3 
~ 
10 

3D 

10E 

1LE 

_r 
2 

10t 

2'1 1Q1 
3 

1Q2 
5 

1Q3 
6 

1Q4 
8 

1Q5 
9 

1Q6 20E 
10 

12 
1Q7 

2LE 
1Q8 

13 

14 
1Q9 

201 
1Q10 

15 
4'1 2Q1 

16 
2Q2 

17 
2Q3 

19 
2Q4 

20 
2Q5 

21 
2Q6 

23 
2Q7 

24 
2Q8 

26 
2Q9 

27 
2Q10 

t This symbol is in accordance with ANSIIIEEE Std 91-1984 
and lEe Publication 617-12. 
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10 

V 

To Nine Other Channels 

10 

v 
To Nine Other Channels 

2 
1Q1 

15 
2Q1 



SN54ABT16841, SN74ABT16841 
20-BIT BUS-INTERFACE D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SEPTEMBER 1992 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16841 .................................. 96 mA 

SN74ABT16841 .................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air) ........................................... 1 W 
Storage temperature range ..... :................................................. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOl low-level output current 

I'1t/M I nput transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

PRODUCT PREVIEW Information concerns products in the fonnatlve or = phase of development. Characteristic data and other 
s cations are design goals. Texas Instruments reserves the right to 

ange or discontinue these products without notice. ~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT16841 SN74ABT16841 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 it'- 2 

!ZO.8 0.8 

o <\tVee 0 Vee 

~J- -24 -32 

",Cj~ 48 64 

?!~- 10 10 

-55. 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

ns/V 

"e 
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SN54ABT16841, SN74ABT16841 
20-BIT BUS-INTERFACE D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SEPTEMBER 1992 - REVISED APRIL 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25'C SN54ABT16841 SN74ABT16841 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vee =4.5 v, 11=-18mA -1.2 -1.2 -1.2 V 

Vee =4.5 v, 10H =-3 mA 2.5 2.5 2.5 

Vee = 5 V, 10H =-3 mA 3 3 3 
VOH V 

Vee = 4.5 V, 10H =-24mA 2 2 

Vee =4.5 V, 10H =-32 mA 2+ 2 

Vee=4.5V, IOl=48mA 0.55 0.55 
VOL 

0.55+ y:$;' 
V 

Vee =4.5 V, 10l = 64 mA 0.55 

II Vee=5.5V, VI = Vee or GND ±1 ;lSi ±1 flA 
10ZH Vee=5.5 V, VO=2.7V 50 Ago 50 flA 
10Zl Vee =5.5 V, VO=0.5V -50 /i",,:-50 -50 j.IA 

loff Vee =0, VI orVo ';;4.5 V ±100 .,~y ±100 flA 
leEX Vee=5.5V, VO=5.5 V Outputs high 50 .t;:l 50 50 I1A 

10§ Vee =5.5V, VO=2.5 V -50 -100 -180 SJ.s0 -180 -50 -180 mA 

Outputs high 0.5 0.5 0.5 

lee 
Vee =5.5V, 10=0, Outputs low 89 89 89 mA 
VI = Vee or GND 

Outputs disabled 0.5 0.5 0.5 

t.leell Vee=5.5 V, One input at 3.4 V, 
1.5 1.5 1.5 mA 

Other inputs at Vee or GND 

ei VI = 2.5 V or 0.5 V 3.5 pF 

Co Vo = 2.5 V or 0.5 V 7.5 pF 

t All typical values are at Vee = 5 V. 
+ On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

tw Pulse duration, lE high or low 

tsu Setup time, data before lEi 

th Hole! time, data after lEi 

PRODUCT PREVIEW Information concerns products in tne formative or 
design phase of development. CharacteristiC data and other 
specHications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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Vce = 5 V, 
TA=25'e 

MIN MAX 

4 

1 

2 
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SN54ABT16841 SN74ABT16841 
UNIT 

MIN J~AX MIN MAX 

~ 
4 ns 

1 ns 

2 ns 



SN54ABT16841, SN74ABT16841 
20-BIT BUS-INTERFACE O-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SEPTEMBER 1992 - REVISED APRIL 1993 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER (INPUT) 

tpLH 
D 

tpHL 

tpLH 
LE 

tpHL 

tpZH 
OE 

tpZL 

tpHZ 
OE 

tpLZ 

PRODUCT PREVIEW Information concems products in the formative or 
desl~n phase of devetopment. Characteristic data and other 

~~::~~~?::~t~~~~~=~~~~:: ::~r:~::cr:.serves the right to 

TO 
VCC=5V, 
TA=25°C 

(OUTPUT) 
MIN TVP MAX 

Q 

Q 

Q 

Q 

1.1 3.2 

1.6 3.5 

1.1 3.2 

1.6 3.4 

1.2 3.2 

1.7 3.6 

2.2 4.1 

1.9 4.4 
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4.3 

4.5 

4.4 

4.6 

4.7 

5 

5.7 

5.8 
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SN54ABT16841 SN74ABT16841 
UNIT 

MIN MAX MIN MAX 

1.1 5.7 1.1 5 

1?:~ 
ns 

1.6 1.6 5.1 

1.1 t;;~·6 1.1 5 

1.6 ,~~ 5.3 
ns 

1.6 5 

1:~ 5.8 1.2 5.7 

~7 
ns 

5.7 1.7 5.6 

~~~.2 6.6 2.2 6.5 
ns 

.'" 1.9 8.4 1.9 7.1 
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SN54ABT16841, SN74ABT16841 
20-BIT BUS-INTERFACE D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SEPTEMBER 1992 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

S1 soon 
From Output -_f---"'-.JVI/\r--~ 

Under Test 

CL=50pF 

(see Note A) I soon 

LOAD CIRCUIT FOR OUTPUTS 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.5V X1.5V 
I 

1 I 
tpLH~ 

1 

MtPHL 

o 7V 

o Open 

r' 
-=-

3V 

OV 

Timing Input 

Data Input 

Output 
Control 

TEST S1 

tpLWtPHL Open 

tpLZItPZL 7V 

tpHZItPZH Open 

-------y1.5 V 
____ ---J. 1'-_____ _ 

14 .l.. ~ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

...... __ -'):(1.5 V 

3V 

OV 

3V 

OV 

3V 

OV 

3.5V 

!1.5V 
I ~VOH 

Output 1 I 1.5 V 
1 I VOL 
1 l~tPLH tPHL~ 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

1 

1 

I 
tpZH~ 

'---H:-~b_+~~ VOL 

I tpHZ~ :.--
j4- 1 
I r----v----- VOH 

Output \1.5V 
y.;;VOH 

1.5 V 

Output 
Waveform 2 
S1 at Open 

(see Note C) 

VOH-0.3V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

VOL 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE.TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

NOTES: A. CL includes probe and jig capacitance. 

3--210 

B. All input pulses are supplied by generators having the following characteristics: PRR :;; 10 MHz, Zo = 50 n, tr :;; 2.5 ns, tf :;; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus™ Family 

• State-of-the-Art EPIC-IIBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at V 9C = 5 V, TA = 25°C 

• Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOH' 
54-mAlod 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

The 'ABT16843 18-bit latch is designed 
specifically for driving highly capacitive or 
relatively low-impedance loads. It is particularly 
suitable for implementing buffer registers, liD 
ports, bidirectional bus drivers, and working 
registers. 

The' ABT16843 can be used as two 9-bit latches 
or one 18-bit latch. The eighteen latches are 
transparent Ootype latches. The device has 
non inverting data (0) inputs and provides true 
data at its outputs. 

SN54ABT16843, SN74ABT16843 
18-BIT BUS-INTERFACE D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
OCTOBER 1992 - REVISED FEBRUARY 1993 

SN54ABT16843 •.• WD PACKAGE 
SN74ABT16843 ••• DL PACKAGE 

(TOP VIEW) 

106 
GNO 
107 
108 
109 
201 
202 
203 

GNO 
204 
205 
206 

Vee 
207 
208 

GNO 
209 
20E 

2CLR 

1lE 
1PRE 
101 
GNO 
102 
103 

Vee 
104 
105 
106 
GNO 
107 
108 
109 
201 
202 
203 
GNO 
204 
205 
206 

Vee 
207 
208 
GNO 
209 
2PRE 
2lE 

A buffered output-enable (DE) input can be used to place the nine outputs in either a normal logic state (high 
or low levels) or a high-impedance state. The outputs are also in the high-impedance state during power-up and 
power-down conditions. The outputs remain In the high-impedance state while the device is powered-down. In 
the high-impedance state, the outputs neither load nor drive the bus lines significantly. The high-impedance 
state and increased drive provide the capability to drive bus lines without need for interface or pullup 
components. 

The output-enable (DE) input does not affect the internal operations of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, DE should be tied to V CC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16843 is available in Tl's shrink small-outline package (OL), which provides twice the liD pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

Widebus and EPle·IIB are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the righllo 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyrighl © 1993. Texas Instruments Incorporated 
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SN54ABT16843, SN74ABT16843 
18·BIT BUS·INTERFACE O·TYPE LATCHES 
WITH 3·STATE OUTPUTS 
OCTOBER 1992 - REVISED FEBRUARY 1993 

description (continued) 

The SN54ABT16843 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16843 is characterized for operation from -40°C to 85°C. 

PRE 

L 

H 

H 

H 

H 

X 
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FUNCTION TABLE 
(each 9-bit latch) 

INPUTS 

CLR OE LE D 

X 

L 

H 

H 

H 

X 

L X X 

L X X 

L H L 

L H H 

L L X 

H X X 

~TEXAS 
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OUTPUT 
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L 

L 

H 

00 
Z 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



SN54ABT16843, SN74ABT16843 . 
18-BIT BUS-INTERFACE D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

logic diagram (positive logic) 

10E --=2 _____ ---0 

lPRE _55 ___ ~rI 

1 CLR ---'---n 

lLE 

82 

54 .-t---l Cl 
101 ---'--'------t-t-t---Il0 

.-t---t--l R 

V 

To Eight Other Channels 

20E 
27 

2PRE 
30 

2CLR 28 

2LE 

82 

42 
Cl 

201 10 

R 

OCTOBER 1992 - REVISED FEBRUARY 1993 

>-----1"-_-=-3_ lQl 

. I 

15 2Ql 

~----,v,--------~ 

To Eight Other Channels 
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SN54ABT16843, SN74ABT16843 
18·BIT BUS·INTERFACE D· TYPE LATCHES 
WITH 3·STATE OUTPUTS 
OCTOBER 1992- REVISED FEBRUARY 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V I (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16843 .......... ,....................... 96 mA 

. SN74ABT16843 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air) ........................................... 1 W 
Storage temperature range :...................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute'maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative,voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High·level input voltage 

Vil low·level input voltage 

VI Input voltage 

IOH High-level output current 

IOl lOW-level output current 

6.t/6.v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 
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SN54ABT16843 SN74ABT16843 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 Vee 0 Vee V 

-24 -32 mA 

48 64 mA 

10 10 nslV 

-55 125 -40 85 °e 



SN54ABT16843, SN74ABT16843 
18-BIT BUS-INTERFACE D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
OCTOBER 1992 - REVISED FEBRUARY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT16843 SN74ABT16843 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vee =4.5 V, 11=-18mA -1.2 -1.2 -1.2 V 

Vee=4.5V, IOH=-3mA 2.5 2.5 2.5 

Vee = 5 V, IOH=-3mA 3 3 3 
VOH V 

Vee=4.5V, IOH=-24 mA 2 2 

Vee=4.5V, IOH=-32mA 2:1: 2 

Vee =4.5 V, IOL=48 mA 0.55 0.55 
VOL 

0.55:1: 
V 

Vee=4.5V, IOL= 64 mA 0.55 

II Vee = 5.5 V, VI = Vee or GND ±1 ±1 ±1 IlA 
IOZH Vee = 5.5 V, VO=2.7V 50 50 50 IlA 
IOZL Vee=5.5V, VO=0.5 V -50 -50 -50 ~A 

loff Vee =0, VI or Vo" 4.5 V ±100 ±100 IlA 
leEX Vee =5.5 V, VO= 5.5 V Outputs high 50 50 50 IlA 
IO§ Vee = 5.5 V, VO=2.5V -50 -100 -180 -50 -180 -50 -180 mA 

Outputs high 500 500 500 

ICC 
Vee=5.5V, 10=0. Outputs low 85 85 85 mA 
VI = Vee or GND 

Outputs disabled 500 500 500 

!1lee~ 
Vee=5.5V, One input at 3.4 V, 

1.5 1.5 1.5 mA 
Other inputs at Vee or GND 

ei VI = 2.5 V or 0.5 V 3.5 pF 

Co Vo = 2.5 V or 0.5 V 7.5 pF 

t All typical values are at Vee = 5 V. 
:j: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
~ This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

tw Pulse duration 

tsu Setup time, data before LEt 

th Hold time, data after LEt 

VCC = 5 V, 
TA = 25°C 

MIN MAX 

eLRlow 3.3 

PRE low 3.3 

LE high 3.3 

High 1 

Low 1 

1.4 
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SN54ABT16843 SN74ABT16843 
UNIT 

MIN MAX MIN MAX 

3.3 3.3 

3.3 3.3 ns 

3.3 3.3 

1 1 
ns 

1 1 

1.4 1.4 ns 
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SN54ABT16843, SN74ABT16843 
18-BIT BUS-INTERFACE O-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
OCTOBER 1992 - REVISED FEBRUARY 1993 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER (INPUT) 

tpLH 
0 

tpHL 

tpLH 
LE 

tpHL 

tpLH 

tpHL 
PRE 

tpLH 
CLR 

tpHL 

tpZH 

tpZL 
OE 

tpHZ 
OE 

tpLZ 

3-216 

TO 
VCC=5V, 
TA=25°C 

(OUTPUn 
MIN TYP MAX 

Q 

Q 

Q 

Q 

Q 

Q 

1.1 3 

1.4 3.2 

1.4 3.6 

1.9 3.7 

1 3.8 

1.7 3.6 

1.2 3.6 

2 4.2 

1 2.9 

1.4 3.3 

2.4 4.1 

1.9 4.2 
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4.4 

4.9 

5.2 

5.1 

5.9 

5 

5.1 

6.1 

4.6 

5.1 

6 

6 
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SN54ABT16843 SN74ABT16843 
UNIT 

MIN MAX MIN MAX 

1.1 6 1.1 5.2 
ns 

1.4 5.6 1.4 5.4 

1.4 7 1.4 6.2 
ns 

1.9 6.2 1.9 5.8 

1 7.6 1 6.6 
ns 

1.7 6 1.7 5.6 

1.2 7.2 1.2 6.1 
ns 

2 6.9 2 6.7 

1 5.8 1 5.7 
ns 

1.4 5.7 1.4 5.6 

2.4 6.6 2.4 6.5 
ns 

1.9 9.6 1.9 7.7 



SN54ABT16843, SN74ABT16843 
18-BIT BUS-INTERFACE D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
OCTOBER 1992 - REVISED FEBRUARY 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

51 o Open 500 a 
From Output ---'f--~ __ -./\,f\rv---~ 

Under Test 

CL=SOpF 

(see Note A) I 500 a 

LOAD CIRCUIT FOR OUTPUTS 

i+--- tw ----.I 
I I 

Input 3 J::1.~S~V~~~~ :: 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

==>:<1.5 V X1.SV 

3V 

OV I 
I I 

KtPHL tpLH~ 

I 
/l.SV 

I ~VOH 
I 
I 

I 1.5 V 

I VOL 
I 

I+-+J"- tPLH tPHL~ 

\l.SV 
FVOH 

1.5 V 

-- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A CL includes probe and jig capacitance, 

Timing Input 

Data Input 

Output 
Control 

Output 
Waveform 1 

Sl at 7 V 
(see Note C) 

Output 
Waveform 2 
Sl at Open 

(see Note C) 

TEST Sl 

tpLHltpHL Open 

tpLZltpZL 7V 

tpHZItPZH Open 

3V -------x1.5V 
_____ ..J, 1'--_____ 0 V 

I I I 
I'" t .~ th ~ I su I 

-=-x--"'" 1 1.SV ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

=Xl .SV ):(1.5 V 
I 

tPZL --+i I+- I 
I : tPLz1 

I 1.5 V I 

3V 

OV 

3.SV 

VOL + 0.3 V 
I ---- VOL 

~ I I tpHZ~ 
tpZH~ ~ I I ---- VOH 

VOH-0.3V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR ~ 10 MHz, Zo = 50 a, tr ~ 2,5 ns, tf ~ 2,5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT16853, SN74ABT16853 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 1 Vat Vee = 5 V, TA = 25°C 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOH' 
54-mAlod 

• Parity Error Flag With Parity 
Generator/Checker 

• Latch for Storage of the Parity Error Flag 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

The 'ABT16853 dual 8-bit to 9-bit parity 
transceiver is designed for communication 
between data buses. When data is transmitted 
from the A bus to the B bus, a parity bit is 
generated. When data is transmitted from the B 
bus to the A bus with its corresponding parity bit, 
the open-collector parity-error (ERR) output 
indicates whether or not an error in the B data has 
occurred. The output-enable (OEA and OEB) 
inputs can be used to disable the device so that the 
buses are effectively isolated. The ' ABT16853 
provides true data at its outputs. 

D451 1992 - REVISED DECEMBER 1992 

SN54ABT16853 ... WD PACKAGE 
SN74ABT16853 ... DL PACKAGE 

10EB 

1LE 

1ERR 

GND 
1A1 

1A2 

Vee 
1A3 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

GND 
2A4 

2A5 

2A6 

Vee 
2A7 

2A8 

GND 
2ERR 

(TOP VIEW) 

1 10EA 

1CLR 

1 PARITY 

GND 
1B1 

1B2 

Vee 
1B3 

1B4 

1B5 

GND 
1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

GND 
2B4 

2B5 

2B6 

Vee 
2B7 

2B8 

GND 
2PARITY 

2CLR 

20EB 20EA ""L.. __ T 

A 9-bit parity generator/checker generates a parity-odd (PARITY) output and monitors the parity of the 1/0 ports 
with the ERR flag. The parity-error output can be passed, sampled, stored, or cleared from the latch using the 
latch-enable (LE) and clear (CLR) control inputs. When both OEA and OEB are low, data is transferred from 
the A bus to the B bus, and inverted parity is generated. Inverted parity is a forced error condition that gives the 
designer more system diagnostic capability. 

To ensure the high-impedance state during power up or power down, OE should be tied to VCC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16853 is available in TI's shrink small-outline package (OL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16853 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16853 is characterized for operation from _40DC to 85°C. 

EPIC-liB and Widebus are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 

~:C~fl:~~~~ :~~~:,:: ~ ~:!i~~~~nr:~~:r:!~:~O~~:n:. 
Production processing does not necessarily include testing Of all 
parameters. 
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Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT16853, SN74ABT16853 
DUAL 8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

04519, OCTOBER 1992- REVISED DECEMBER 1992 

FUNCTION TABLE 

INPUTS OUTPUT AND 110 

OEB OEA CLR LE 
Ai Bit 

LOFH LOFH 

L H X X 
Odd 

NA 
Even 

H L X L NA 
Odd 
Even 

H L H H NA X 

X X L H X X 

H H X 

L H X 
H H X 

X L LOdd 

X L H Even 

Odd 
L L X X NA 

Even 

NA = not applicable, NC = no change, X = don't care 
t Summation of high-level inputs includes PARITY along with Bi inputs. * Output states shown assume the ERR output was previously high. 

A 

NA 

B 

X 

X 

Z 

NA 

§ In this mode, the ERR output (when clocked) shows inverted parity of the A bus. 

B 

A 

NA 

NA 

NA 

Z 

A 
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PARITY 

L 
H 

NA 

NA 

NA 

Z 

H 

L 

ERR* 
FUNCTION 

NA 
A data to B bus and 

generate parity 

H B data to A bus and 
L check parity 

NC Store error flag 

H Clear error flag register 

NC 

H Isolation§ 

H (parity check) 

L 

A data to B bus and 
NA 

generate inverted parity 



SN54ABT16853, SN74ABT16853 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

04519, OCTOBER 1992 - REVISED DECEMBER 1992 

logic diagram (each transceiver) (positive logic) 

I-___ -----=,,t----_-....---- 81-88 

x;-_.-------- PARITY 

ERROR FLAG FUNCTION TABLE 

INPUTS 
INTERNAL 

OUTPUT 
TO DEVICE OUTPUT 

FUNCTION 

ERRn_1t 
ERR 

CLR LE POINTP 

L L 
L L X Pass 

H H 

L X L 

H L X L L Sample 

H H H 

L H X X H Clear 

L L 
H H X Store 

H H 

t The state of the ERR output before any changes at CLR, LE, or pOint P 
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SN54ABT16853, SN74ABT16853 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

04519, OCTOBER 1992 - REVISED DECEMBER 1992 

error-flag waveforms 

Bi + PARITY 

CLR U I I I 
'RR rlIUl i HI-I _________ _ 

I I I 
~ Pass --.~ Store ~ Sample--. 

I I I 
Clear 

H 

L 

H 

L 

Even 

Odd 

H 

L 

H 

L 

H 

L 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except 110 ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16853 .................................. 96 mA 

SN74ABT16853 .................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DL package ............................... 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum~rated conditions for extended periods may atlect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp·current ratings are observed. 
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SN54ABT16853, SN74ABT16853 
DUAL 8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

04519, OCTOBER 1992 - REVISED DECEMBER 1992 

recommended operating conditions (see Note 2) 

SN54ABT16853 SN74ABT16853 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 ~E;l 2 V 

V,L Low-level input voltage ~ 0.8 V 

V, Input voltage 0 .Hte 0 Vee V 

VOH High-level output voltage IERR .f''''' 5.5 5.5 V 

10H High-level output current I Except ERR .)$" -24 -32 mA 

10L Low-level output current ",t:;J' 48 64 mA 

At/AY Input transition rise or fall rate I Outputs enabled tr 10 10 ns/V 

TA Operating free-air temperature -55 125 -40 85 'e 

NOTE 2: Unused or floating pins (Input or 1/0) must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25'C SN54ABT16853 
PARAMETER TEST CONDITIONS 

TYPt MIN MAX MIN MAX 

V,K Vee=4.5V, " =-18 mA -1.2 -1.2 

Vee = 4.5 V, 'OH=-3mA 2.5 3 2.5 

Vee =5 V, 10H =-3 mA All outputs 3 3.4 3 
VOH 

Vee =4.5V, 10H =-24mA except ERR 2 

Vee =4.5V 'OH=-32 mA 2:1: 2.7 

Vee =4.5V, IOL=24 mA 0.25 0.55 0.55 
VOL 

0.55:1: Vee =4.5V, IOL=64mA 0.3 

10H Vee=4.5 V, VOH = 5.5 V ERR 20 20 

Vee = 5.5 V, Control inputs ±1 ±1 

" V, = Vee or GND Aor B ports ±100 ~tlQD 

"L Vee = 0 V, V,=GND A orB ports -50 5;:450 

'OZH§ Vee =5.5 V, VO=2.7V 50 ;,r 50 

'OZL§ Vee =5.5 V, Vo = 0.5 V -50 ,;:~J -50 

loff Vee=O, V, or Vo ~ 4.5 V ±100 lit 
'eEX Vee =5.5 V, VO=5.5V Outputs high 50 4F 50 

1011 Vee =5.5 V, VO=2.5 V -50 -100 -180 -50 -180 

Outputs high 1.5 2 2 
Vee=5.5 V, 

Outputs low 32 40 40 
ICC '0=0, AorB ports 

V,=VeeorGND Outputs 
1 2 2 

disabled 

Alee# 
Vee = 5.5 V, One input at 3.4 V, 

50 50 
Other inputs at Vee or GND 

ei V, = 2.5 V or 0.5 V Control inputs 3 

eio Vo = 2.5 V or 0.5 V A or B ports 9 

t All tYPical values are at Vee = 5 V. 
:I: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 
11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT16853 

MIN MAX 

-1.2 

3 

2 

0.55 

20 

±1 

±100 

-50 

50 

-50 

±100 

50 

-50 -180 

2 

40 

2 

50 

# This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 

PRODUCT PREVIEW infonnatlon concerns products In the formative or dee" phase of development. Characteristic data and other 
s flcaUons are design goals. Texas Instruments reserves the right to 
c ange or discontinue these products without notice. ~TEXAS , 
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UNIT 

V 

V 

V 

!LA 

!lA 

!lA 
!LA 

!lA 
!lA 
!lA 
mA 

mA 

!lA 

pF 

pF 
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SN54ABT16853, SN74ABT16853 . 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

04519, OCTOBER 1992 - REVISED DECEMBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

Vee = 5 V, 
SN54ABT16853 SN74ABT16853 

TA=25°e UNIT 
MIN . MAX MIN MAX MIN MAX 

LE high or low 8.5 8.5 8.5 
tw Pulse duration 

4/;' • 
ns 

CLRlow 4 4 

A, B, and PARITY before LEJ, 10 1~ 1tl 10 
Isu Setup time 

CLR before LEJ, ~1tl 
ns 

0 0 

A, B, and PARITY after LEJ, 0 '" at'" 0 
th Hold time 

CLR after LEJ, 
ns 

0 0 0 

switching characteristics over recommended ranges of supply voltage and operating free-air. 
temperature (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
AorB 

tpHL 

tpLH 
AorOE 

tpHL 

tpLH CLR 

tpZH 

tpZL 
OE 

tpHZ 

tpLZ 
OE 

tpZH 

tpZL 
OE 

tPHZ 
OE 

tpLZ 

tPLH 

tPHL 
LE 

tPLH 

tpHL 
A, B, or PARITY 

3--224 

TO 
Vee=5V, 
TA = 25°C 

(OUTPUT) 
MIN TYP MAX 

1.5 2.5 
BorA 

2 3.1 

2 4.6 
PARITY 

2 4.8 

ERR 2 3.7 

2 3.9 
AorB 

2.5 4.3 

2 3.6 
AorB 

1.5 3 

2 3.6 
PARITY 

2.5 4.4 

1.5 3.2 
PARITY 

1.5 2.9 

2 3.5 
ERR 

2 3.4 

2 4.5 
ERR 

2 4.8 
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3.3 

3.9 

5.9 

6.2 

5.1 

4.9 

5.1 

4.5 

3.8 

5 

5.8 

4 

3.7 

4.2 

4.4 

6.3 

6.3 
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SN54ABT16853 SN74ABT16853 
UNIT 

MIN MAX MIN MAX 

1.5 4.2 1.5 4.1 

:2 4.5 2 
ns 

4.3 

2 7.3 2 7.1 
ns 

2 7.6 2 7.2 

2 ~ 2 5.7 ns 

2 /S!.8 2 , 5.6 

2.5 n<t'76.2 
ns 

2.5 6 

1,:,,' 5.5 2 5.4 

~. 
ns 

4.7 1.5 4.3 

rSf2 5.8 2 5.7 

<,z 2.5 
ns 

6.7 2.5 6.5 

1.5 4.8 1.5 4.7 
ns 

1.5 4.2 1.5 4.1 

2 5 2 4.8 
ns 

2 5.2 2 4.9 

2 7.5 2 7.2 
ns 

2 7.7 2 7.4 



SN54ABT16853, SN74ABT16853 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

D4519, OCTOBER 1992 - REVISED DECEMBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

Sl o Open soon 
From Output ----4.---.-----'V\J\r------' 

Under Test 

CL=SOpF 

(see Note A) I soon 

LOAD CIRCUIT FOR OUTPUTS 

Input 
(see Note B) 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~l.SV X1.5V 
I 

I I 
MtPHL tpLH~ 

I 
I 

r" 
-=-

3V 

OV 

VOH 
!l.SV :~ I I VOL 

I 
tPHL~ ~tPLH 

\l.SV 
Y-;;;VOH 

Output 1.S V 

VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Timing Input 

Data Input 

Output 
Control 

Output 
Waveform 1 

Sl at 7 V 
(see Note C) 

Output 
Waveform 2 
Sl at Open 

(see Note C) 

TEST Sl 

tpLWtPHL Open. 

tPLZItPZL 7V 

tpHZltpZI:I Open 

ERR Sl 

tpHL (see Note E) 7V 
tpLH (see Note F) 7V 

I tsu th 
I I 

=><_l.S_V ____ € 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

=Xl •SV ):(l.SV 
I 

tpZL ~ 14- I 
~ 

3V 

OV 

3V 

OV 

3V 

OV 

I I tPLZ-.I I I ~.SV I 
.Kc 3.SV 

I 
I 

VOL + 0.3 V 
I --- VOL 

I I tpHZ~ ~ tpZH~ ~ I I ---- VOH 
VOH-0.3V 

=OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 n, tr S 2.5 ns, tf S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 
E. tpHL is rneasured at 1.5 V. 
F. tpLH is measured <;It VOL + 0.3 V. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds SOD mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 V at Vee =S V, TA = 2SoC 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 3S0-mil 
Fine-Pitch Ceramic Flat Packages Using 
2S-mil Center-to-Center Spacings 

description 

The I ABT16863 is an i8-bit noninverting 
transceiver designed for asynchronous 
communication between data buses. The control 
function implementation minimizes external 
timing requirements. 

The I ABT16863 can be used as two 9-bit 
transceivers or one 18-bit transceiver. It allows 
data transmission from the A bus to the B bus or 
from the B bus to the A bus depending upon the 
logic level at the output-enable (OEAB or OEBA) 
inputs. 

SN54ABT16863, SN74ABT16863 
18-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992- REVISED JUNE 1993 

SN54ABT16863 .•. WD PACKAGE 
SN74ABT16863 ••• DL PACKAGE 

(TOP VIEW) 

10EA8 1 
181 
182 

GND 4 
183 

186 
187 

GND 
188 
189 

GND 
GND 
281 
282 

GND 
283 
284 
285 

Vcc 
286 
287 

GND 
288 
289 

1A1 
1A2 
GND 
1A3 
1A4 

Vcc 
1A5 
1A6 
1A7 
GND 
1A8 
1A9 
GND 
GND 
2A1 
2A2 
GND 
2A3 
2A4 
2A5 
Vcc 
2A6 
2A7 
GND 
2A8 
2A9 

20EA8 20E8A ""1-__ .T 

The outputs are in the high-impedance state during power-up and power-down conditions. The outputs remain 
in the high-impedance state while the device is powered down. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the (esistor is determined by the current-sinking capability of the driver. 

The SN74ABTi6863 is available in TI's shrink small-outline package (DL), which provides twice the 1/0 pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABTi6863 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16863 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each 9-bit section) 

INPUTS 
OPERATION 

OEAB OEBA 

H L B data to A bus 

L H A data to B bus 

H H Isolation 

Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED Ibis document conlalns PRODUc;nON 

~~A~~~;:emw: ~ re:!s~=:::c. co:: 
Production processing does not necessarily Include testing of all 
parameters. 

~TEXAS 
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POST OFFICE BOX 655303 • OALLAS. TEXAS 75265 

Copyright © 1993. Texas Instruments Incorporated 
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SN54ABT16863, SN74ABT16863 
18-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992- REVISED JUNE 1993 

logic symbolt 

10E8A 

10EA8 

20E8A 

20EA8 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

1A9 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

2A9 

56 

1 

29 

28 

55 

54 

52 

51 

49 

48 

47 

45 

44 

41 

40 

38 

37 

36 

34 

33 

31 

30 

"- EN1 

" EN2 

"- EN3 

" EN4 ., 
L 

\/1 

L 
\/3 

r 
1 
~ 1 2\/ 

1 

~ 1 4\/ 

2 

3 

5 

6 

8 

9 

10 

12 

13 

16 

17 

19 

20 

21 

23 

24 

26 

27 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

logic diagram (positive logic) 

1A1 
55 2 

181 
181 

182 

183 

184 ~ 
185 To Eight Other Channels 

186 

187 

188 

189 

281 

282 
2A1 

41 16 
281 

283 

284 

285 

286 

287 ~ 
288 To Eight Other Channels 

289 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .................................. : ..................... c. -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range appliect to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16863 .................................. 96 mA 

SN74ABT16863 .................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air) ........................................... 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. ' 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 

VCC Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voltage 

10H High-level output current 

10l low-level output current 

AIIAV Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating Inputs must be held high or low. 

SN54ABT16863, SN74ABT16863 
18-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED JUNE 1993 

SN54ABT16863 SN74ABT16863 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 iff 2 V 

_<to.8 0.8 V 

o Q."VCC 0 VCC V 

t.l~ -24 -32 rnA 

10 48 64 rnA 
1('. 10 10 ns/V 

-55 125 -40 85 °c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT16863 SN74ABT16863 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX MIN 

VIK VCC =4.5 V, 11=-18mA -1.2 -1.2 

VCC ;=4.5 V, IOH =-3mA 2.5 2.5 2.5 

VCC = 5 V, IOH=-3mA 3 3 3 
VOH 

VCC =4.5 V, IOH=-24mA 2 2 

VCC=4.5V, 10H =-32 rnA 2:1: 2 

VCC=4.5 V, 10l = 48 rnA 0.55 0.55 
VOL 

0.55+ VCC=4.5 V, 10l = 64 rnA 

VCC=5.5 V, Control inputs ±1 ±1 
II 

VI = VCC or GND Aor B ports ±100 ±10~ 

10ZH§ VCC=5.5 V, VO=2.7V 50 .Jli. 
10Zl§ VCC=5.5V, Vo = 0.5 V -50 qt.SO 

loll VCC=O, VI orVO :;;;4.5 V ±100 1; 
ICEX VCC=5.5 v, VO=5.5V Outputs high 50 it 50 

10~ VCC=5.5V, VO=2.5V -50 -100 -180 §ti -180 -50 

. VCC=5.5 V, Outputs high " 2 2 

ICC 
10=0, AorB 

Outputs low 32 32 
VI = VCC or ports 
GND Outputs disabled 2 2 

VCC=5.5 V, 
Data Outputs enabled 1 1.5 

One input at 
inputs AICC# 3.4 V, Outputs disabled 0.05 0.05 

Other inputs at 
VCcorGND Control inputs 1.5 1.5 

Ci VI = 2.5 V or 0.5 V Control inputs 3.5 

Cio Vo = 2.5 V or 0.5 V AorBports 9.5 

t All typical values are at VCC = 5 V. 
:I: On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 
~ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 
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MAX 

-1.2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-180 

2 

32 

2 

1 

0.05 

1.5 

UNIT 

V 

V 

V 

j.LA 

j.LA 

j.LA 

j.LA 

j.LA 

rnA 

rnA 

rnA 

pF 

pF 
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SN54ABTt6863, SN74ABT16863 
18-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED JUNE 1993 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER (INPUT) 

tpLH 
AorB 

tpHL 

tpZH 
OEBAor OEAB 

tpZL 

tpHZ 
OEBAor OEAB 

tpLZ 

PRODUCT PREviEW information concerns producis in ihe iormaiive Or 
design phase 01' development. Characteristic data and other 
speCIfications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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TO 
Vee = 5 V, 
TA=25°e 

(OUTPUT) 
MIN TYP fJlAX 

1 2.2 
BorA 

1 2.2 

1 2.9 
AorB 

1 2.6 

1.6 4.1 
AorB 

1.5 3.3 

~TEXAS 
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3.4 

4.5 

4.1 

5.4 

4.5 
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SN54ABT16863 SN74ABT16863 
UNIT 

MIN MA",,,, MIN MAX 

1 3;:7/ 1 3.5 

J:;W.2 
ns 

1 1 3.9 

1 *:: 5.7 1 5.4 

.~~ 
ns 

5.2 1 4.8 

1~ 6.3 1.6 6 

OCf.5 
ns 

5.3 1.5 5 



SN54ABT16863, SN74ABT16863 
18·BIT BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
JUNE 1992 - REVISED JUNE 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

soon 
From Output -~"--""'--A.;Vv--_./ 

Under Test 

CL=50pF 

(see Note A) I sOOn 

S1 o Open 

r" 
-=-

LOAD CIRCUIT FOR OUTPUTS 

Timing Input 

I+-- tw ---+I 
1 I 

Input 3 J(:1~.5~V~~~~~ :: Data Input 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.5V X1.5V 
I 

I I 
KtPHL tpLH~ 

I 

3V 
Output 

OV Control 

Output 
Waveform 1 

TEST S1 

tpLWtPHL Open 

tPLZltpZL 7V 

tPHZltpZH Open 

-------X1.5 V 

---~--'. 1'-------
I.. .~ .1 
1 tsu I th 1 

1 1 

____ -J}(~1.-5-V------~~ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

==>(1.5 V ):(1.5 V 
I 

tpZL ~ "'- I 
1 : tPLz1 

3V 

OV 

3V 

OV 

3V 

OV 

3.5V 

Output /1.5V 
i ~VOH 

1 I 1.5 V I 
I 

I 1.5 V 
S1 at 7 V ~b_+~'~ VOL I VOL I (see Note C) ~ 1 l~tPLH I I tpHZ~ 

tPHL~ I tpZH -+j ~ Output I 

\1.5 V 
FVOH 

I ---- VOH 
Waveform 2 VOH-0.3V 

Output 1.5V 

-- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

S1 at Open 
(see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR '" 1 0 MHz, Zo = 50 n, tr '" 2.5 ns, tf'" 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 Vat Vee = 5 V. TA = 25°C 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOH. 
54-mAlod 

• Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

The' ABT16952 is a 16-bit registered transceiver 
that contains two sets of D-type flip-flops for 
temporary storage of data flowing in either 
direction. The' ABT16952 can be used as two 8-bit 
transceivers or one 16-bit transceiver. Data on the 
A or B bus is stored in the registers on the 
low-to-high transition of the clock (CLKAB or 
CLKBA) input provided that the clock-enable 
(CLKENAB or CLKENBA) input is low. Taking the 
output-enable (OEAB or OEBA) input low 
accesses the data on either port. 

SN54ABT16952, SN74ABT16952 
16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS082A- FEBRUARY 1991 - REVISED OCTOBER 1992 

SN54ABT16952 .•• WD PACKAGE 
SN74ABT16952 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

10EAB 1 
1CLKAB 

1CLKENAB 

Vee 
1A3 

10EBA 
1CLKBA 
1CLKENBA 
GND 
1 B1 
1B2 
Vee 
1B3 
1B4 

1A5 1B5 
GND GND 
1A6 1B6 
1A7 1B7 
1A8 1B8 
2A1 2B1 
2A2 2B2 
2A3 2B3 

GND GND 
2A4 2B4 
2A5 2B5 
2A6 2B6 
Vee Vee 
2A7 2B7 
2A8 2B8 

GND GND 
2CLKENAB 2CLKENBA 

2CLKAB 2CLKBA 
20EAB 20EBA "1..-__ -'" 

To ensure the high-impedance state during power up or power down, OE should be tied to VCC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16952 is packaged in TI's shrink small-outline package (DL), which provides twice the 1/0 pin 
count and functionality of standard small-outline packages in the sameprinted-circuit-board area. 

The SN54ABT16952 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16952 is characterized for operation from -40°C to 85°C. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 
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SN54ABT16952, SN74ABT16952 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS082A- 03801, FEBRUARY 1991 - REVISED OCTOBER 1992 

3-234 

FUNCTION TABLEt 

INPUTS, OUTPUT 

CLKENAB CLKAB OEAB A B 

H X L X Bot 

X L L X Bot 

L l' L L L 

L l' L H H 

X X H X Z 

t A-to-B data flow IS shown; B-to-A data flow IS similar 
but uses CLKENBA, CLKBA, and OEBA. 

t Level of B before the indicated steady-state input 
conditions were established. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



logic symbolt 

10EBA 

1CLKENBA 

1CLKBA 

10EAB 

1CLKENAB 

1CLKAB 

20EBA 

2CLKENBA 

2CLKBA 

20EAB 

2CLKENAB 

2CLKAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

56 "-

54 "-
55 

1 "-

3 "-
2 

29 "-

31 "-
30 

28 J'., 

26 "-
27 

5 

L 
6 

8 

9 

10 

12 

13 

14 

15 

L 
16 

17 

19 

20 

21 

23 

24 

EN3 

G1 

1C5 

EN4 

G2 

2C6 

ENg 

G7 

7C11 

EN10 

G8 

8C12 , 
\13 

60 

\19 

120 

r 
50 

4\1 

110 

10 \I 

SN54ABT16952, SN74ABT16952 
16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS082A - 03801, FEBRUARY 1991 - REVISED OCTOBER 1992 

52 

-=-r 
51 

49 

48 

47 

45 

44 

43 

42 

---=.J 
41 

40 

38 

37 

36 

34 

33 

1B1 

1B2 

11113 

1B4 

11115 

1B6 

11117 

11!18 

21111 

21112 

21113 

284 

285 

21116 

2B7 

2B8 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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SN54ABT16952, SN74ABT16952 
16·BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS082A- 03801, FEBRUARY 1991 - REVISED OCTOBER 1992 

logic diagram (positive logic) 

tCLKENAB 

1 CLKAB -=-------1 

10EBA 

r-----
1 10f8 
1 Channels 

1A1 ...::5+-__ _._-< 
1 
1 
1 
1 

1CLKENBA 

I-----=- 1CLKBA 

10EAB 

----, 
1 
152 

I-~--~-'--~~ 1B1 
1 
1 
1 
1 

~------------------
_________ .J 

r-----
1 10f8 
1 Channels 

2A 1 -.:.15"+-__ ...--< 
1 
1 
1 
1 

~------~v--------~ 

To Seven Other Channels 

2CLKENBA 

1-----""- 2CLKBA 

20EAB 

----, 
1 
142 

I-t----t----+---I-'= 2B1 
1 
1 
1 
1 

~----------------~-
_________ .J 

~------~v~--------~ 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except 1/0 ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo .. , ............ -0.5 V to 5.5 V 
Current into any output in the low state,lo: SN54ABT1.6952 .................................. 96 mA 

SN74ABT16952 .................................. 128 mA 
Input clamp current, 11K (VI < 0) ............................................................ -18 mA 
Output clamp current, 10K (VO < 0) ........................................................ -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DGG package ............................... 1 W 

DL package ................................. 1 W 
Storage temperature range ................................... : .................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

3-236 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



SN54ABT16952, SN74ABT16952 
16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS082A - 03801, FEBRUARY 1991 - REVISED OCTOBER 1992 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed, 

recommended operating conditions (see Note 2) 
SN54ABT16952 SN74ABT16952 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 ,~ 4.5 5.5 V 

VIH High-level input voltage 2 2~:i 2 V 

VIL Low-level input voltage .t::7l 0.8 0.8 V 

VI Input voltage ~:, Vee 0 Vee V 

10H High-level output current ,.;3' -24 -32 rnA 

10L Low-level output current fl;~l' 48 64 rnA 

t'1t/Av Input transition rise or fall rate I Outputs enabled <{" 10 10 ns/V 

TA Operating free-air temperature -55 125 -40 85 °e 

NOTE 2: Unused or floating pinS (Input or 1/0) must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT16952 SN74ABT16952 
PARAMETER TEST CONDITIONS 

TYPt MIN 

VIK Vee =4.5V, 11=-18mA 

Vee=4.5 V, 10H =-3 rnA 2.5 

Vee =5 V, IOH=-3 rnA 3 
VOH 

Vee=4.5 V, 10H =-24 rnA 2 

Vee=4.5V, IOH=-32mA 2:1: 

Vee =4.5 V, IOL=48 rnA 
VOL 

Vee=4.5 V, IOL=64mA 

Vee =5.5V, Control inputs 
II 

VI = Vee or GND Aor B ports 

10ZH§ Vee =5.5V, Vo =2.7V 

10ZL§ Vee =5.5 V, VO=0.5 V 

loff Vce=O, VI or Vo ,; 4.5 V 

ICEX Vec =5.5 V, Vo =5.5 V Outputs high 

1011 VCC=5.5 V, VO=2.5 V -50 -100 

Vee =5.5V, Outputs high 

ICC 10=0, 
AorB 

Outputs low 
VI = Vee or GND 

ports 
Outputs disabled 

t'1lec# 
Vee = 5.5 V, One input at 3.4 V, 
Other inputs at Vee or GND 

ei VI = 2.5 V or 0.5 V Control inputs 3 

Cio Vo = 2.5 V or 0.5 V A or B ports 8.5 

t All tYPical values are at Vee = 5 V. 
:I: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 

MAX MIN MAX MIN 

-1.2 -1.2 

2.5 2.5 

3 3 

2 

2 

0.55 0·~1i 
0.55:1: \~!4' 

±1 -<W±1 
±100 ,,"t±100 

50 ~~) 50 

-50 {'to" -50 

±100 <i:" 
50 50 

-200 -50 -200 -50 

2 2 

35 35 

2 2 

0.5 0.5 

11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vce or GND. 

PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 
speclflcalions are design goals. Texas Instruments reserves the righllo 
change or discontinue these products without notice. ~TEXAS . 

INSTRUMENTS 
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MAX 

-1.2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-200 

2 

35 

2 

0.5 

UNIT 

V 

V 

V 

t.tA 

t.tA 
!LA 

t.tA 
t.tA 
rnA 

rnA 

rnA 

pF 

pF 
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SN54ABT16952, SN74ABT16952 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS082A- D3B01, FEBRUARY 1991 - REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

Vee = 5 V, 
SN54ABT16952 SN74ABT16952 

TA=25°C UNIT 
MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 150 0 150 0 150 MHz 

twt Pulse duration, ClKAB or CLKBA high or low 3.3 3.3 3.3 ns 

AorB 3.5 N 3.5 

tsu Setup time, before CLKABt or CLKBAt CLKENABor ns 
CLKENBA 

3 3 

AorB 1 ' q 1 

th Hold time, after CLKABt or CLKBA t CLKENABor ns 

ClKENBA 
1 1 1 

t This parameter is specified by design but not tested. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

fmax 

tpLH 
ClK 

tpHL 

tpZH 
OE 

tpZL 

tpHZ 
OE 

tpLZ 

PRODUCT PREVIEW iiifOimation concams products I:; the 1ormatl1,'tl or 
design phase of development. Characteristic data and other 

~ra~~C:;~~:c~~t~~~~~e~~~~:: ~I=~~~:~:erves the right to 

3-238 

TO 
Vce=5 V, 
TA.=25°e 

(OUTPUT) 
MIN TYP MAX 

150 

1 2.6 
AorB 

1 2.6 

1 2.5 
AorB 

1 2.8 

1.7 3.4 
AorB 

1.3 3 

~TEXAS 
INSTRUMENTS 

3.9 

4.2 

3.8 

5.1 

4.7 

3.9 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT16952 SN74ABT16952 
UNIT 

MIN MAX MIN MAX 

150 150 MHz 

1/:" 4.4 1 4.3 

c~.t;f4.6 
ns 

1 4.5 

tl~=Jlj4~ 4.7 1 4.6 

"I, 4,';' ns 
6.1 1 6 

1.7 6.1 1.7 5.5 
ns 

1.3 4.8 1.3 4.2 



SN54ABT16952, SN74ABT16952 
16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS082A - 03801 , FEBRUARY 1991 - REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

SI soon 
From Output -_I---.-----fiJ\/'v---------' 

Under Test 

CL=SOpF 

(see Note A) I soon 

LOAD CIRCUIT FOR OUTPUTS 

~tw----.l 
1 1 

o 7V 

o Open 

Timing Input 

Input 3 )\~I.~S~V~~~~ :: Data Input 

Input 
(see Note B) 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

==>i<1.SV )(1.5 V 

I 
1 1 

KtPHL tpLH~ 

1 
1 

3V 
Output 

OV Control 

Output 
Waveform 1 

TEST SI 

tpLHltpHL Open 

tpLZItPZL 7V 

tpHzltPZH Open 

-------xl.S V 
-------1,1'-------

I. .~ .1 
1 tsu 1 th 1 
1 1 

----~)(rl-.S-V-------~ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

=Xl .SV ):(1.5 V 

I 
tpZL~ ~ I 

I 1 tPLZ---.I 
1 I 

1 1.5 V I 

3V 

OV 

3V 

OV 

3V 

OV 

3.5 V 

/1.SV 
I ~VOH 

1 
I 1.5 V 

SI at 7 V VOL+0.3V 
I VOL I ---- VOL 

(see Note C) ~ 1 l~tPLH I 1 tpHZ~ 
tPHL~ I tpZH~ ~ 

Output I 

\1.SV 
FVOH 

1 ---- VOH 
Waveform 2 VOH-0.3V 

Output 1.5 V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

VOL 
SI at Open 

(see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH·LEVEL ENABLING 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR ,;; 10 MHz. Zo = 50 n, tr ,;; 2,5 ns. tf';; 2,5 ns. 
C, Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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ABTE/ETL Widebus™ 

Features 

• Supports the VME64 ETL specification 

• Reduced, TTL-compatible, input threshold 
range 

• JEDEC standard 48-/56-pin SSOP 
package 

• New EIAJ standard Shrink Widebus ™ 
TSSOP package 

• Flow-through package pinout organizes all 
inputs on one side and all outputs on the 
other side 

• Distributed Vee and GND pinouts 

• High-drive outputs (IOH = -60 mA, 
IOL= 90 mA) 

• 25-0 series-damping resistor on B port 

Benefits 

• Improved propagation delay versus 
number of outputs switching. Superior 
pin-to-pin output skew; 15-20% faster 
speed 

• 30% board space improvement over 
SSOP Widebus™ package; meets 1.1-mm 
height requirements for memory card and 
other thin applications 

• Minimized mutual coupling and 2:1 
I/O-to-GND rates result in < 0.8-V 
simultaneous switching noise typically 



SN74ABTE16245 
16-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 

• Supports the VME64 ETL Specification 
• Reduced, TTL-Compatible,lnput Threshold 

Range 

• High-Drive Outputs (IOH = -60 mA, 
IOl = 90 mAl Support 25-Q Incident-Wave 
Switching 

• VeeBIAS Pin Minimizes Signal Distortion 
During Live Insertion 

• Internal Pullup Resistor on OE Keeps 
Outputs in High-Impedance State During 
Power Up or Power Down 

• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• 25-Q Series-Dampening Resistor on B Port 
• Bus-Hold Data Inputs Eliminate the Need 

for External Pullup Resistors 

• Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages 

description 

The SN74ABTE16245 is a 16-bit (dual-octal) 
noninverting '3-state transceiver designed for 
synchronous two-way communication between 
data buses. The control function implementation 
minimizes external timing requirements. 

JULY 1993 

DGG OR DL PACKAGE 
(TOP VIEW) 

1DIR 1 VeeBIAS 
1B1 1A1 
2B1 2A1 

GND 4 GND 
1A2 
2A2 

Vee Vee 
1B3 1A3 

2A3 
GND GND 

1A4 
2B4 2A4 
185 1A5 
2B5 2A5 

GND GND 
1B6 1A6 
2B6 2A6 
Vee Vee 
1B7 1A7 
2B7 2A7 

GND GND 
1B8 1A8 
2B8 2A8 

2DIR OE 

This device can be used as two 8-bit transceivers or one 16-bit transceiver. It allows data transmission from the 
A bus to the B bus or from the B bus to the A bus depending upon the logic level at the direction-control (DIR) 
input. The output-enable (OE) input can be used to disable the device so that the buses are effectively isolated. 

The ~ port has a 25-Q series output resistor to reduce ringing. Active bus-hold inputs are also found on the B port 
to hold unused or floating inputs at a valid logic level. 

The A port provides for the precharging of the outputs via VeeBIAS, which establishes a voltage between 1.3 V 
and 1.7 V when Vee is not connected. 

The SN74ABTE16245 is available in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN74ABTE16245 is characterized for operation from -40°C to 85°C. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Inlonnatlon coneOl1l8 producIs In Ihe fonnallve or 
deslQn pheee 01 development. Characteristic data end oIher 
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SN74ABTE16245 
16-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
JULY 1993 

logic diagram (positive logic) 

1 DIR ----.>---1 

OE 25 

1 B1 -=2_--+--1 

FUNCTION TABLE 
(each 8-bit section) 

INPUTS 

OE DIR 
OPERATION 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

2DIR _24---'>---1 

2B1 .......::;3 _ __.--1 

47 
1-------- 1A1 

46 
1---+--- 2A1 

To Seven Other Channels To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except 1/0 ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............... -0.5 V to 7 V 
Current into any output in the low state, 10 .•.•..... . . . . . . . • • . . . . . • . . . . . . • • . • . . . . . . . . . . . • • • •. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Outputclamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................. 0.8 W 

DL package .............................. 0.85 W 
Storage temperature range ....................................................... -65~C to 150°C 

t Stresses beyond those listed under "a!>solute maximum ratings· may cause permanent damage to the device. These are stress ratings only and 
functional opI!ration of the device at these or any pther conditions beyond those indicated under "recommended operating condHions· is not 
implied. Exposure to absolute-ml\ximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

~·TEXAS 
INSTRUMENTS 
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SN74ABTE16245 
16-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 

recommended operating conditions (see Note 2) 

VCC Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voltage 

10H High-level output current 

10l low-level output current 

10H High-level output current 

10l low-level output current 

I!tI/!.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (Input or A-bus I/O) must be held high or low. 
t Current duty cycle,,; 50%, f'" 1 kHz 

~·TEXAS 
INSTRUMENTS 

Except control pins 

Control pins 

Except control pins 

Control pins 

B bus 

B bus 

A bus 

A bus 

Outputs enabled 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

JULY 1993 

MIN MAX UNIT 

4.75 5.25 V 

1.6 V 

2 V 

1.4 V 

0.8 V 

0 VCC V 

-12 mA 

12 mA 

-32 

-60t 
mA 

64 

got 
mA 

10 nsN 

-40 85 °C 
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SN74ABTE16245 . 
16-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVER 
WITH a-STATE OUTPUTS 
JULY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS MIN MAX 

VIK VCC=4.75V, II =...,18 rnA -1.2 

VCC=5.25V lOW" - 100 IlA VCC-1 

Bport 10H=-1 rnA 2.4 
Vcc = 4.75 V 

IOH=-12mA 2 
VOH 

10H=-1 rnA 4 

Aport VCC=4.75V IOH=-32mA 2.4 

10H=-60mA 2 

10l=lmA 0.4 
Bport Vcc = 4.75 V 

10l'" 12mA 0.8 
VOL 

10l"'64 rnA 0.55 
Aport Vcc = 4.75 V 

10l= 90 rnA 0.9 

VI=.0.8V 100 
II(hold) Bport Vcc = 4.75 V 

VI=2V -100 

Control inputs 
VI = VCC or GND 

±1 
II 

AorB ports 
VCC=5.25V, 

±loo 

10ZHt Vcc = 5.25 V, VO=2.4V 10 

IOZlt Vcc = 5.25 V, VO=0.4V -10 

loff VCC=O, VCCBIAS= 0 VI orVOS4.5 V ±100 

Outputs high 

ICC Aor B ports Vcc = 5.25 V, 10=0, Outputs low 
VI = VCC or GND 

Outputs disabled 

Ci Control inputs VI = 2.5 VorO.5 V 

Bport Vo = 2.5 Vor 0.5 V 9 
Cio 

Aport Per IEEE 1194.0-1991 9 

t All typical values are at VCC = 5 V, TA = 25°C. 
:I: The parameters 10ZH and 10Zl include the input leakage current. 

live insertion specifications over recommended operating free-air temperature range 

PARAMETER 

Vcc = 0 to 4.75 V, 
ICC (VCCBIAS) 

Vcc = 4.75 V to 5.25 V, 

Vo Vcc=O, 

Vcc=O, Vo=O, 
10 

Vcc=O, VO=3V, 

4-6 

TEST CONDmONS 

VccBIAS = 4.75 V to 5.25 V, 

VccEjIAS = 4.75 V to 5.25 V, 

VCCBIAS = 4.75 V 

VCCB1AS = 4.75 V 

VCCBIAS = 4.75 V 

~TEXAS 
INSTRUMENTS 

IOIDC)=0 

IO(DC)=0 

Aport 

Aport 

POST OFFICE BOX 655303 • DAUAS. TEXAS 75265 

MIN TYP MAX 

500 

20 

1.3 1.5 1.7 

-20 -100 

20 100 

UNIT 

V 

V 

V 

IlA 

IlA 

IlA 
IlA 
IlA 

mA 

pF 

pF 

pF 

UNIT 

IlA 

V 

IlA 



SN74ABTE16245 
16-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
JULY 1993 

extended output characteristics over recommended temperature and supply operating ranges 
(see Figures 1 and 2) 

PARAMETER 
FROM TO 

TEST CONDITIONS LOAD MIN TYP MAX UNIT 
(INPUT) (OUTPUT) 

Isk(pr)t 
A B VCC = Constant, 2.5 

ns 
B A ~TA=20°C Zo=50Q, RX =55.6 Q 4 

Isk(load)t B A 
VCC = Constant, Zo = 50, 25, or 12.5 Q, 

4 ns 
Temperature = Constant RX = 55.6, 26.3, or 12.8 Q 

B A Time between 1 V and 2 V Zo= 25 Q, RX = 26.3 Q 1.2 3 
tt ns 

A B Rise or fall time 10%-90% 3 

t tsk(pr) + tsk(load) < 6 ns 

1B1 ---.i \ J \ 
I I I I 
I I I I 
I i I \ 

I t I L 1A1 I I I I 
I I I I 

tpLH1 I" .1 tpHL1 I" .1 I .. .1 tpLH3 I" .1 tPHL4 

I 1 I 1 1 1 I 1 

1B2~ X' \ X' 
I I I I 
I I I I 1A2 

: .. 
\ I i I '\ I C I I I 

I .. I 
tpHL2 .1 tPLH2 .1 I" • 1 tpHL3 I .. 

I 1 I 1 1 I I 

Output skew, tsk(pr), is calculated as the greater olthe difference between the fastest and slowest oltpLH and tpHL (e.g., tPLHn, n = 1 to 16; and 
tPHLn, n = 1 to 16), with any combination of the inputs swHching coincidently. . 

Figure 1. Voltage Waveforms for Extended Characteristics 

~TEXAS 
INSTRUMENTS 
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SN74ABTE16245 
16-BITINCIDENT-WAVE SWITCHING BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
JULY 1993 

PARAMETER MEASUREMENT INFORMATION 

"( :v_ ..... 
f 500n 

94n 
S1 R t 

TEST S1 S2 
tpLWtPHL (A port) Down X 
tpLWtPHL (B port) Up Open 

tPLZltPZL Up 7V 
tpHZltpZH Up Open 

Under Test o---'VV'v 

CL=50pF 500n 2nF 
(see Note A) I I 

t RX = 12.8,26.3,55.6 n 

LOAD CIRCUIT FOR OUTPUTS 

(seeN~:~; L 1.5V \~5~--- 3V 
---11 I, OV 

tpLH :4 ~I I I 
loll ~ tpHL 

I I 
I r-----\!~---~- VOH 

Output !1.5V ~ 
, . VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

Output 3V 

Control 1.5 V 
(low-level I f I 
enabling) . '-L - - - - OV 

tpZL -.I I+- I 
I I tpLZ~ ~ 

O I \ ___ Ly.:::I_ 3.5 V 
utput I I 

wa~~~~ ~ 1
1•5 V : ~~ ~ VVOL 

(see NQte C) I tpHZ -.I !.-
tpZH -.r 14- I 

Output VOH 
Waveform 2 [I "\vo v;;-0.3 V 
S2 at Open 1.5V "-

(see Note C) - - - - = 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR ~ 10 MHz, Zo = 50 n. tr S; 2.5 ns, tf ~ 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transHion per measurem,ent. 

Figure 2. Load Circuit and Voltage Waveforms. 

~TEXAS 
INSTRUMENTS 
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SN74ABTE16246 
11-BIT INCIDENT-WAVE SWITCHING BUS-CONTROL TRANSCEIVER 

WITH 3-STATE AND OPEN-COLLECTOR OUTPUTS 

• Supports the VME64 ETL Specification 

• Reduced, TTL-Compatible, Input Threshold 
Range 

• High-Drive Outputs (IOH = -60 mA, 
IOL = 90 mA) Support 25-0 Incident-Wave 
Switching 

• VeeBIAS Pin Minimizes Signal Distortion 
During Live Insertion 

• Internal Pullup Resistor on OE Keeps 
Outputs in High-Impedance State During 
Power Up or Power Down 

• Members of the Texas Instruments 
Widebus™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• 25-0 Series-Dampening Resistor on B Port 
• Bus-Hold Data Inputs Eliminate the Need 

for External Pullup Resistors 

• Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages 

description 

The SN74ABTE16246 is an 11-bit noninverting 
transceiver designed for synchronous two-way 
communication between buses. 

JULY 1993 

DGG OR DL PACKAGE 
(TOP VIEW) 

Vee61AS 
11DIR 11A 

116 10DIR 

GND GND 

106 10A 

96 9A 

Vee Vee 
861 9DIR 

8A 

GND GND 

760 7A 

6BI 7BI 

660 6A 

560 5A 

GND GND 

460 561 

461 4A 

Vee Vee 
360 3A 

261 361 

GND GND 

260 2A 

160 1A 

161 OE 

This device consists of open-collector and 3-state outputs. It allows data transmission from the A bus to the B 
bus or from the B bus to the A bus depending upon the logic level at the direction-control (DIR) input. The 
output-enable (0 E) input can be used to disable the device so that the. buses are effectively isolated. When OE 
is low, the device is active. 

The B port has a 25-0 series output resistor to reduce ringing. Active bus-hold inputs are also found on the B 
port to hold unused or floating inputs at a valid logic level. 

The A port provides for the pr~charging of the outputs via VeeBIAS, which establishes a voltage between 1.3 V 
and 1.7 V when Vee is not connected. 

The SN74ABTE16246 is available in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN74ABTE16246 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 
OPERATION 

OE DIR 

L L A data to B bus 

L H B data to A bus 

H X Isolation 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 

~=~~?:c:u~:~~=~~~= :;:~::.serves the right to ~TEXAS 
INSTRUMENTS 
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Copyright © 1993, Texas Instruments Incorporated 
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SN74ABTE16246 
11-BIT INCIDENT-WAVE SWITCHING BUS-CONTROL TRANSCEIVER 
WITH 3-STATE AND OPEN-COLLECTOR OUTPUTS 
JULY 1993 

logic diagram (positive logic) 

110EA 

11DIR 2 

11 B --".3 __ --+ _ _._----1 

1--____ >------'4~7 11 A 

4-10 

OE 

10DIR 

10B 

9DIR 
41 

9B 
6 

r-----
I 

1BI -=-24'---_--t-I ____ +-U 

I 
I 

1 BO --=23'------_----!-_-< 

I L. ____ _ 

To Seven Other Channels 
2A-8A and 2B-8B 

~TEXAS 
INSTRUMENTS 
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43 9A 

26 



SN74ABTE16246 
11-BIT INCIDENT-WAVE SWITCHING BUS-CONTROL TRANSCEIVER 

WITH 3-STATE AND OPEN-COLLECTOR OUTPUTS 
JULY 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except 1/0 ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............... -0.5 V to 7 V 
Currentinto any output in the low state, 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DGG package ............................. 0.8 W 

DL package .............................. 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative·voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

VCC Supply voltage 

VIH High-level input voltage 

Vil lOW-level input voltage 

VI Input voltage 

VOH High-level output voltage 

10H High-level output current 

10l low-level output current 

10H High-level output current 

10l lOW-level output current 

!J.tI!J.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (Input or A-bus I/O) must be held high or low. 
:I: Current duty cycle", 50%, f ;" 1 kHz 

~TEXAS 
INSTRUMENTS 

Except control pins 

Control pins 

Except control pins 

Control pins 

lA-8A 

B bus 

B bus 

9A-lIA 

A bus 

Outputs enabled 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

MIN MAX 

4.75 5.25 

1.6 

2 

1.4 

0.8 

0 VCC 

5.25 

-12 

12 

-32 

-60* 

64 

90:1: 

10 

-40 85 

UNIT 

V 

V 

V 

V 

V 

mA 

mA 

mA 

mA 

ns/V 

°c 
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SN74ABTE16246 
11-BIT INCIDENT-WAVE SWITCHING BUS-CONTROL TRANSCEIVER 
WITH 3-STATE AND OPEN-COLLECTOR OUTPUTS . 
JULY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

"'D 
:D o 
C 
c: o 
-I 
"'D 
:D 
m 
< -

VIK 

VOH 

VOL 

10H 

II(hold) 

II 

10ZHt 

10ZLt 

loff 

ICC 

ei 

Cia 

PARAMETER 

B port 

Aport 

B port 

Aport 

1A-SA 

B port 

Control inputs 

A or B ports 

A or B ports 

9A-11AorBport 

Control inputs 

B port 

Aport 

TEST CONDITIONS 

Vee =4.75 v, 11=-1SmA 

Vee = 5.25 V IOH=-100!,A 

10H=-1 mA 
Vee=4.75V 

10H =-12 mA 

10H =-1 mA 

Vee = 4.75 V 10H =-32 mA 

10H =-60mA 

10L= 1 mA 
Vee = 4.75 V 

IOL=12mA 

IOL=64 mA 
Vee = 4.75 V 

IOL=90mA 

Vee = 4.75 V, VOH = 5.25 V 

VI =O.SV 
Vee =4.75 V 

VI =2V 

Vee = 5.25 V, VI = Vee or GND 

Vee = 5.25 V, VO=2.4V 

Vee = 5.25 V, Va = 0.4 V 

Vee=O, VeeBIAS = 0 

Vee = 5.25 V, 10=0, 
VI = Vee or GND 

VI = 2.5 V or 0.5 V 

Va = 2.5 V or 0.5 V 

Per IEEE 1194.0-1991 

m t All typical values are at Vee = 5 V, TA = 25°C. 
::::e :t: The parameters IOZH and 10ZL include the input leakage current 

MIN MAX 

-1.2 

Vee- 1 

2.4 

2 

4 

2.4 

2 

0.4 

O.S 

0.55 

0.9 

20 

100 

-100 

±1 

±100 

10 

-10 

Vl orV054.5V ±100 

Outputs high 

Outputs low 

Outputs disabled 

9 

9 

live insertion specifications over recommended operating free-air temperature range 

PARAMETER 

ICC (VeeBIAS) 
Vee = 0 to 4.75 V, 

Vee = 4.75 V to 5.25 V, 

Va Vee=O, 

Vee = 0, Vo=O, 
10 

Vee = 0, Va = 3 V, 

4-12 

TEST CONDITIONS 

VeeBIAS = 4.75.V to 5.25 V, 

VeeBIAS = 4.75 V to 5.25 V, 

VceBIAS = 4.75 V 

VCCBIAS = 4.75 V 

VceBIAS = 4.75 V 

~TEXAS 
INSTRUMENTS 

. 10(De) =0 

10 (DC) =0 

Aport 

Aport 
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MIN TYP MAX 

500 

20 

1.3 1.5 1.7 

-20 -100 

20 100 

UNIT 

V 

V 

V 

~ 

~ 

!,A 

!,A 

~ 

~ 

mA 

pF 

pF 

pF 

UNIT 

!,A 

V 

!,A 



SN74ABTE16246 
11-BIT INCIDENT-WAVE SWITCHING BUS-CONTROL TRANSCEIVER 

WITH 3-STATE AND OPEN-COLLECTOR OUTPUTS 
JULY 1993 

extended output characteristics over recommended temperature and supply operating ranges 
(see Figures 1 and 2) 

PARAMETER 
FROM TO 

TEST CONDITIONS LOAD MIN TYP MAX UNIT 
(INPUn (OUTPUn 

tsk(pr)t 
A B VCC = Constant, 2.5 

ns 
B A toTA=20°C Zo = 50n, RX = 55.6 n 4 

tsk(load)t B A 
VCC = Constant, Zo = 50, 25, or 12.5 n, 

4 ns 
Temperature = Constant RX = 55.6, 26.3, or 12.8 n 

B A Time between 1 V and 2 V Zo = 25 n, RX = 26.3 n 1.2 3 
tt ns 

A B Rise or fall time 10%-90% 3 

t tsk(pr) + tsk(load) < 6 ns 

181 -.-i \ t \ 
I I I I 
I I I I 
I t I ). I t I L 1A1 I I I I 
I I I I 

tpLH1 I" ~I tpHL1 I" ~I I .. ~I tpLH3 I" ~I tpHL4 

I I I I I I I I 
182 \ t \ X' I 

I I I I 
I I I I 1A2 

i .. 
\ I 1 

I \ I C I I I 
I .. I 

tpHL2 ~I tpLH2 I" ~I tpHL3 I .. 
I I I I I , I I 

Output skew, tsk(pr), is calculated as the greater olthe difference between the fastest and slowest oltpLH and tpHL (e.g., tPLHn, n = 1 to 16; and 
tPHLn, n = 1 to 16), with any combination of the inputs switching coincidently. 

Figure 1. Voltage Waveforms for Extended Characteristics 
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SN74ABTE16246 
11-BIT INCIDENT-WAVE SWITCHING BUS-CONTROL TRANSCEIVER 
WITH 3-STATE AND OPEN-COLLECTOR OUTPUTS 
JULY 1993 

PARAMETER MEASUREMENT INFORMATION 

ro ~vopen 
3.65 V 

5000 

940 
S1 R t 

Under Test Qr--JVVV 

TEST 
tPLHItPHL (A port) 
tPLHltpHL (B port) 

tPLZltpZL 
tpHzltPZH 

OPEN COLLECTOR 

tpHL (see Note E) 
tpLH (see Note F) 

CL = 50 pF 5000 2 nF 
(see Note A) I I 

t RX = 12.8, 26.3, 55.6 0 

LOAD CIRCUIT FOR OUTPUTS 

(SeeN~;:~; L 1.5V \~5~--- 3V 
----II I . OV 

tpLH :4 ~I I I 
lOll ~ tpHL 

I I 
I r-----~.-I -- VOH 

Output /1.5 V 1.5 V . 
. VOL 

S1 S2 
Down X 

Up Open 
Up 7V 
Up Open 

S1 S2 
Up 7V 
Up 7V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 

4-14 

B. All input pulses are supplied by generators having the following characteristics: PRR ,; 10 MHz, Zo = 50 0, tr'; 2.5 ns, tf'; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement 
E. tpHL is measured at 1.5 V. 
F. tPLH is measured at VOL + 0.3 v. 

Figure 2. Load Circuit and Voltage Waveforms 

~TEXAS 
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ABT Widebus+ ™ 
Features 

• 32- and 36-bit bus interface 

• EIAJ standard 80-,100-, and 120-pin 
shrink quad flat packages (SQFPs) 

• Enhanced UBpM architectures that 
include global controls and parity generate 
and check 

• Multiport universal bus exchanger (UBPM) 
architectures 

• Symmetrical flowthrough pinouts with 
controls at the poles 

• Bit partitioning 

• Distributed pinout with 12 GND pins and 
4 Vee pins 

• Bus-hold circuitry 

• Power-on-demand active feedback circuit 

• TI has established an alternate source 

Benefits 

• Single-chip implementation for highest 
level of logic integration 

• 35% less board space than equivalent 
PQFPs; over 50% less board space than 
four octal SOIC equivalents 

• Special features for use in 
high-performance RISC/CISC/X86 
microprocessor systems 

• Multiplexing and memory interleaving 
capability for interbus communication 

• Ease of board layout; provides compatible 
top-side or bottom-side mount 

• Global, x 18-, or x 9-bit capability for 
flexible partitioning 

• 3:1 signal-to-GND ratio minimizes 
simultaneous switching noise and mutual 
coupling effects 

• Reduces component count by eliminating 
need for external pullup or pulldown 
resistors on I/O pins configured as inputs 
left unused or floating 

• Reduces enabled static power 
consumption (Ieed by over 50% 

• Standardization that comes from a 
common product approach 



SN54ABT32245, SN74ABT32245 
36-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

• Members of the Texas Instruments 
Widebus+™ Family 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 5 V, T A = 25°C 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• ESD Protection Exceeds 2000 V • High-Drive Outputs (-32-mA IOH' 
64-mAlod Per MIL-STD-883C, Method 3015; Exceeds 

200 V Using Machine Model • Bus-Hold Inputs Eliminate the Need for 
External Pullup Resistors (C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Packaged in 100-Pin Plastic Shrink Quad 
Flat Packages (SQFP) With 14 x 14-mm 
Package Body Using 0.5-mm Lead Pitch 

1A9 
2A1 2 

GND 3 
2A2 4 
2A3 5 
2A4 6 
2A5 7 

GND 8 
2A6 9 
2A7 10 
2A8 11 
2A9 12 

VCC 13 
3A1 14 
3A2 15 
3A3 16 
3A4 17 

GND 18 
3A5 19 
3A6 20 
3A7 21 
3A8 22 

GND 23 
3A9 24 
4A1 25 

description 

SN74ABT32245 ••• PZ PACKAGE 
(TOP VIEW) 

26272829303132333435363738394041424344454647484950 

~~~c~~~oomC~FuF~cmoo~~~c~~~ ••• ~ ••• ~~~ij~~Q~~ii ••• ~ ••• 

71 

51 

189 
281 
GND 
282 
283 
284 
285 
GND 
286 
287 
288 
289 
VCC 
381 
382 
383 
384 
GND 
385 
386 
387 
388 
GND 
389 
481 

The 'ABT32245 is a 36-bit (quad 9-bit) noninverting 3-state transceiver designed for synchronous two-way 
communication between data buses. The control function implementation minimizes external timing 
requirements. 

Widebus+ and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development. Characteristic data and other 
speclflcations are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT32245, SN74ABT32245 
36·BIT BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

description (continued) 

5-4 

This device can be used as four 9-bit transceivers, two18-bit transceivers, or one 36-bit transceiver. It allows 
data transmission from the A bus to the B bus or from the B bus to the A bus depending upon the logic level 
at the direction-control (DIR) inputs. The output-enable (OE) inputs can be used to disable the device so that 
the buses are effectively isolated. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN54ABT32245 is characteri.zed for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT32245 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each 9-bit section) 

INPUTS 

OE 

L 

L 

H 

DIR 
OPERATION 

L B data to A bus 

H A data to B bus 

X Isolation 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



SN54ABT32245, SN74ABT32245 
36-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

logic diagram (positive logic) 

1DIR 
90 40 

3DIR 

89 39 
10E 30E ----, 

One of Nine I 

1A1 92 Channels I 
3A1 14 

I I 
I I 
I 84 I 62 

181 I 381 

I I ____ .J L. _____ 

~ ~ 
To Eight Other Channels To Eight Other Channels 

-2DIR 
36 

4DIR 
86 

37 87 
20E 40E 

2A1 2 4A1 25 

I I 
I I 
I 74 I 51 
I 281 I 481 

I I I L. ____ ____ .J L. _____ 

~ ~ 
To Eight Other Channels To Eight Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except liD ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT32245 .................................. 96 mA 

SN74ABT32245 ................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.2 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those lisled under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303. DALLAS, TEXAS 75265 5-5 

~ 
W 
:; 
W 
a: 
c.. 
l-
0 
::J 
C 
0 
a: 
c.. 



"tJ 
:D o 
C 
C 
o 
-I 
"tJ 
:D 
m 
< -m 
:e 

SN54ABT32245, SN74ABT32245 
36·BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

10H High-level output current 

10L Low-level output current 

!!.1I!!.v Input transition rise or fall rate 

TA Operating free_air temperature 

I Outputs enabled 

SN54ABT32245 SN74ABT32245 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 Vee 0 Vee V 

-24 -32 mA 

48 64 mA 

10 10 ns/V 

-55 125 -40 85 'e 
. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54ABT32245 SN74ABT32245 
PARAMETER TEST CONDITIONS 

TYPt MIN MAX MIN 

VIK Vee =4.5 V, 11=-18mA -1.2 

Vee =4.5 V, 10H =-3 mA 2.5 2.5 

Vee=5 V, IOH=-3mA 3 3 
VOH 

Vee=4.5 V, 10H =-24mA 2 

Vee =4.5 V, 10H =-32 mA 2 

Vee =4.5 V, IOL=48 mA 0.55 
VOL 

Vee = 4.5 V, 10L = 64 mA 

Control inputs 
II 

A or B ports 
Vee=5.5 V, VI = Vee or GND 

Vee =4.5 V, VI =0.8 V 100 
II(hold) A or B ports 

Vee=4.5V, VI=2V -100 

10ZH* Vee=5.5 V, VO=2.7V 

10ZL* Vee =5.5 V, VO=0.5V 

loff Vee =0, VI orVo,,4.5 V 

leEX Vee=5.5 V; VO=5.5V Outputs high 

10§ Vee = 5.5 V, Vo = 2.5 V -50 -100 

Outputs high 

IcC 
Vee = 5.5 V, 10=0, Outputs low 
VI = Vee or GND 

Outputs disabled 

. !!.leel1 Vee = 5.5 V, One input at 3.4 V, 
Other inputs at Vee or GND 

ei Control inputs VI = 2.5 V or 0.5 V 

Cia A or B ports Vo = 2.5 V or 0.5 V 

t All typical values are at Vee = 5 V, TA = 25'e. 
* The parameters 10ZH and 10ZL include the input leakage current. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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MAX 

-1.2 

0.55 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-180 

2 

5 

0.5 

1 

UNIT 

V 

V 

V 

IlA 

~A 

IlA 
~A 

IlA 
IlA 
mA 

mA 

mA 

pF 

pF 



SN54ABT32316, SN74ABT32316 
16-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 

JUNE - REVISED MAY 1993 

• Members of the Texas Instruments 
Widebus+™ Family 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 5 V, TA = 25°C 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• UBETM (Universal Bus Exchanger) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, Clocked, or Clock-Enabled Mode 

• ESD Protection Exceeds 2000 V 
Per MIL-STD-883C, Method 3015 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Bus-Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulidown 
Resistors 

• Packaged in 80-Pin Plastic Shrink Quad 
Flat Packages (SQFP) With 12 x 12-mm 
Package Body Using 0.5-mm Lead Pitch 

SN74ABT32316 •.. PN PACKAGE 
(TOP VIEW) 

:s 1« 10 ~ 0 ~ I~ II Cl (0 It) "<t '" C\I Cl ~W~WWW~~OllZ~~~~~Z 
«ooOOOO~OOZ>~OOOOO~ 

Mmnnro~Mnnnm~~~~~M~~~ 

A2,· C8 
~ 2 0 

C6 
GND 
C5 
C4 

A7 C3 

A8 C2 

A9 C1 

Vcc 10 51 Vcc 
GND 11 GND 
A10 12 B16 
A11 13 B15 
A12 14 B14 
A13 15 B13 
A14 16 B12 

GND 17 GND 
A15 18 B11 
A16 19 B10 
NC 41 89 

~~~M~WV~~M~~~M~~~~~~ 

NC - No internal connection 

Widebus+, EPIC·IIB, and UBE are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Infonnatlon current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 

~TEXAS 
INSTRUMENTS 

Copyright © 1993, Texas Instruments Incorporated 
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SN54ABT32316, SN74ABT32316 
16·BIT TRI·PORT UNIVERSAL BUS EXCHANGERS 

JUNE 1992- REVISED MAY 1993 

description 

5-8 

The 'ABT32316 consists of three 16-bit registered input/output (I/O) ports. These registers combine D-type 
latches and flip-flops to allow data flow in transparent, latch, and clock modes. Data from one input port can be 
exchanged to one or more of the other ports. Because of the universal storage element, multiple combinations 
of real-time and stored data can be exchanged among the. three port~. 

Data flow in each direction is controlled by the output-enable (OEA, OEB, and OEC), select-control (SELA, 
SELB, and SELC), latch-enable (LEA, LEB, and LEC), and clock (CLKA, CLKB, and CLKC) inputs. The A data 
register operates in the transparent mode when LEA is high. When LEA is low, data is latched if CLKA is held 
at a high or low logic level. If LEA and clock-enable A (CLKENA) are low, data is stored on the low-to-high 
transition of CLKA. Output data selection is accomplished by the select-control pins. All three ports have 
active-low output enables, so when the output-enable input is low, the outputs are active; when the 
output-enable input is high, the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN54ABT32316 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT32316 is characterized for operation from -40°C to 85°C. 

"TEXAS 
INSTRUMENTS 
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SN54ABT32316, SN74ABT32316 
16-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 

STORAGE FUNCTION TABLEt 

INPUTS 
OUTPUT 

CLKENA CLKA LEA A 

H X L X OO:!: 

L i L L L 

L i L H H 

X H L X OO:!: 

X L L X 00+ 
X X H L L 

X X H H H 

t A-port register shown. Band C ports are similar but 
use CLKENB, CLKENC, CLKB, CLKC, LEB, and 
LEC. 

+ Output level before the indicated steady-state input 
conditions were established. 

Function Tables 

A-PORT OUTPUT 

INPUTS OUTPUT 
OEA SELA A 

H X Z 

L H Output of C register 

L L Output of B register 

B-PORT OUTPUT 

INPUTS OUTPUT 
OEB SELB B 

H X Z 

L H Output of A register 

L L Output of C register 

C-PORT OUTPUT 

INPUTS OUTPUT 

OEC SELC C 

H X Z 

L H Output of B register 

L L Output of A register 

'~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 
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SN54ABT32316, SN74ABT32316 
16-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 

JUNE 1992 - REVISED MAY 1993 

logic diagram (positive logic) 

r------------------' 

5-10 

I 
I 

OEC 

SElC 

ClKC 
74 

CLKENC 73 

lEC 75 

52 
C1 ---------------------r--------~ 

SElB -='--------1 

ClKB -=---------1 '>--------i----t> ClK 

ClKENB -------------u 

lEB-='-----------------1 

B1 32 

OEA 

SElA ---'-"------I 

'>--------t-----t> ClK ClKA -----------1 

ClKENA ~-----------a >----+----1 C 

lEA --==---------------1 

A1 80 
1 of 16 Channels 

~-------------------
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SN54ABT32316, SN74ABT32316 
16·BIT TRI·PORT UNIVERSAL BUS EXCHANGERS 

JUNE 1992 - REVISED MAY 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT32316 .................................. 96 rnA 

SN74ABT32316 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (VO < 0) ....................................................... -50 rnA 
Maximum power dissipation at T A = 55°C (in still air) ......................................... 1.1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

t.tI!!.v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating control pins must be held high or low. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54ABT32316 SN74ABT32316 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 it;: 2 

"~;;:<>'8 0.8 

O'l:'Vce 0 Vee 

.t: -24 -32 

/i:r 48 64 

A~C:: 10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

ns/V 

°e 
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SN54ABT32316, SN74ABT32316 
16-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54ABT32316 SN74ABT32316 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX 

VIK VCC = 4.5 V. 11=-18mA -1.2 -1.2 V 

VCC =4.5 V, IOH=-3mA 2.5 2.5 

VCC =5V, IOH=-3mA 3 3 
VOH V 

VCC=4.5 V, 10H =-24mA 2 

VCC =4.5 V, IOH=-32mA 2 

VCC=4.5 V, IOl=48mA 0.55 
VOL V 

VCC=4.5 V, 10l = 64 mA 0.55 

Control inputs ±1 
II 

A, B, or C ports 
VCC=5.5 V, VI = VCC or GND 

lr? ±100 
l1A 

VCC=4.5 V, VI =0.8V ;;~: 100 
II(hold) A, B, or C ports 

VCC=4.5 V, VI=2V ~'C -100 
!lA 

10ZH:!: VCC=5.5 V, Vo = 2.7 V .(~' 50 !lA 
10Zl:!: VCC=5.5 V, VO=0.5 V S't -50 IlA 

loff VCC = 0, VI orV0:54.5 V ,,Ii:' ±100 !lA 
ICEX VCC=5.5 v, VO=5.5V Outputs high 50 IlA 

10§ VCC=5.5 V, VO=2.5V -50 -100 -180 mA 

Outputs high 2 

ICC 
VCC=5.5 V, 10=0, Outputs low 40 mA 
VI = VCC or GND 

Outputs disabled 1 

~ICClI 
VCC=5.5 V, One input at 3.4 V, 

0.5 mA 
Other inputs at VCC or GND 

Ci Control inputs VI = 2.5 V or 0.5 V 3 pF 

Cio A, B, or C ports Vo = 2.5 V or 0.5 V 11.5 pF 

t All typical values are at VCC = 5 V, TA = 25'C. 
:!: The parameters 10ZH and 10Zl include the input leakage current. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

fclock Clock frequency 
, 

tw Pulse duration 

tsu Setup time 

th Hold time 

PRODUCT PREViE"Yv information concerns products in ine wfmaiive Of 
design phase of development. Characteristic data and other 
speCifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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lE high 

ClK high or low 

A, B, or C before ClKt 

A or B before lEt 

ClKEN before ClKt 

A, B, or C after ClKt 

A or B after lEt 

ClKEN after ClKt 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT32316 SN74ABT32316 
UNIT 

MIN MAX MIN MAX 

0 150 0 150 MHz 

3.3 ,::;;;' 3.3 

S'" 
ns 

3.3 3.3 

2.4 jiJ' 2.4 

2.1~"% 2.1 ns 

3.~ 3.2 

~ 1.4 

<12.1 2.1 ns 

1.1 1.1 



SN54ABT32316, SN74ABT32316 
16-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 

JUNE 1992 - REVISED MAY 1993 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM PARAMETER 
(INPUT) 

fmax 

tpLH 

tpHL 
A,B,orC 

tpLH 
SEL 

tpHL 

tpLH 
LE 

tpHL 

tpLH . 
CLK 

tpHL 

tpZH 

tpZL 
OE 

tPHZ 
OE 

tpLZ 

PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 

TO 
(OUTPUT) 

C, B, orA 

C, B,orA 

C,B,orA 

C,B,orA 

C,B,orA 

C,B,orA 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54ABT32316 SN74ABT32316 
UNIT 

MIN MAX MIN MAX 

150 150 MHz 

1.4 6.5 1.4 6.1 
ns 

1.1 6.8 1.1 6.6 

1.4 6,y; 1.4 6.5 

:~t'B 
ns 

1.8 1.B 6.5 

2.6 i{~i B 2.6 7.5 
ns 

2.6 A." 7.4 2.6 6.9 

2.5,:::," B 2.5 7.5 
ns 

~~' 7.2 2.5 6.7 

<1:+:5 6.7 1.5 6.4 
ns 

2.4 6.9 2.4 6.8 

1.5 6.1 1.5 6 
ns 

1.9 6.4 1.9 6.1 
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16~BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 
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PARAMETER MEASUREMENT INFORMATION 

o 7V 

500n 
From Output - __ >------.---A./Vv---~ 

Under Test 

CL=50pF 

(see Note A) I 500n 

Sl o Open 

r~ 
-=-

LOAD CIRCUIT FOR OUTPUTS 

Timing Input 

I<III--tw--.! 
1 1 

Input 3 X:l~.5~V~~~~ :: Data Input 

Input 
(see Note B) 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.5V Xl .5V 
I 

I 1 
MtPHL tpLH ---j4-+i 

I 
I 

3V 
Output 

ov Control 

Output 
Waveform 1 

TEST 51 

tPLWtPHL Open 

tPLZItPZL 7V 

tPHZltpZH GND 

-------;(1.5 V 0 

____ -J. 1'-_____ _ 
I... .14 ~ 
1 tsu 1- th I 
1 1 

-=X---..1l.5V ~ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

~1.5V 
I 

tpZL ~ l<1li-
I I tpLZ 

I 1.5 V 

3V 

OV 

3V 

OV 

3V 

OV 

3.5V 

!1.5V 
I ~VOH 

1 
I 1.5 V 

Sl at 7 V VOL + 0.3 V 
I VOL I ---- VOL 

(see Note C) ~ I 
tPHL~ ~tPLH 

\1.5 V 
FVOH 

1.5 V 

VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

Output 
Waveform 2 

51 at GND 
(see Note C) 

I 1 tPHZ ~ 
tpZH ~ ~ 

1 I 
---- VOH 
VOH-0.3 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

NOTES: A. CL includes probe and jig capacitance. 

5-14 

B. All input pulses are supplied by generators having the following characteristics: PRR s; 10 MHz, Zo ,: 50 n, tr s; 2.5 ns, tf S; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT32318, SN74ABT32318 
18-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 

JUNE 1992- JUNE 1993 

• Members of the Texas Instruments 
Widebus+™ Family 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 5 V, TA= 25°C 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• UBETM (Universal Bus Exchanger) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Bus-Hold Inputs Eliminate the Need for 
External Pullup/Pulidown Resistors 

• Latch-Up Performance Exceeds 500 rnA 
Per JEDEC Standard JESD-17 

• Packaged in 80-Pin Plastic Thin Quad Flat 
Packages (TQFP) With 12 x 12-mm Package 
Body Using 0.5-mm Lead Pitch 

A2 

A3 2 

A4 3 
GND 4 

A5 5 
A6 6 
A7 7 

A8 8 

A9 9 

VCC 10 
GND 11 

Al0 12 

All 13 

A12 14 

A13 15 

A14 16 

GND 17 
A15 18 

A16 19 

A17 20 

SN74ABT32318 ... PN PACKAGE 
(TOP VIEW) 

~~~n~~nnnnro~~~~~M~~~ 

• 

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

Widebus+, EPIC-lIB, and UBE are trademarks of Texas Instruments Incorporated. 

C8 
C7 

C6 
GND 
C5 

C4 

C3 
C2 
Cl 

VCC 
GND 
B18 
B17 
B16 
B15 
B14 
GND 
B13 
B12 
B11 

UNLESS OTHERWISE NOTED this document contains PRODUcnON 

~TEXAS 
INSTRUMENTS 

Copyright © 1993, Texas Instruments Incorporated 

~::~i~fi~~~~r ~~r::: ~ re=:~:rru'!:rt:r:~~:rdco~~~n:;. 
Production processing does not necessarllv Include testing of all 
parameters. ' 
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description 

5-16 

The' ABT323i8 consists of three i8-bit registered inpuVoutput (1/0) ports. These registers combine D-type 
latches and flip-flops to allow data flow in transparent, latch, and clock modes. Data from one input port can be 
exchanged to one or more of the other ports. Because of the universal storage element, multiple combihations 
of real-time and stored data can be exchanged among the three ports. ' 

Data flow in each direction is controlled by the output-enable (OEA, OEB, and OEC), select-control (SELA, 
SELB, and SELC), latch-enable (LEA, LEB, and LEC), and clock (CLKA, CLKB, and CLKC) inputs. The A data 
register operates in the transparent mode when LEA is high. When LEA is low, data is latched if CLKA is held 
at a high or low logic level. If LEA is low, data is stored on the low-to-high transition of CLKA. Output data 
selection is accomplished by the select-control pins. All three ports have active-low output enables, so when 
the output-enable input is low, the outputs are active; when the output-enable input is high, the outputs are in 
the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to V CC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold Circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN54ABT323i8 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT323i8 is characterized for operation from -40°C to 85°C. 

~TEXAS 
INSTRUMENTS 
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SN54ABT32318, SN74ABT32318 
18-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 

STORAGE FUNCTION TABLEt 

INPUTS 
OUTPUT 

CLKA LEA A 

i L L L 

i L H H 

H L X 00+ 

L L X 00+ 

X H L L 

X H H H 

t A-port register shown. Band C ports are 
similar but use CLKB, CLKC, LEB, and 
LEC. 

+ Output level before the indicated 
steady-state input conditions were 
established. 

Function Tables 

A-PORT OUTPUT 

INPUTS OUTPUT 
OEA SELA A 

H X Z 

L H Output of C register 

L L Output of B register 

B·PORT OUTPUT 

INPUTS OUTPUT 
OEB SELB B 

H X Z 

L H Output of A register 

L L Output of C register 

C·PORT OUTPUT 

INPUTS OUTPUT 

OEC SELC C 

H X Z 

L H Output of B register 

L L Output of A register 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 
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logic diagram (positive logic) 

-----------------, 

5-18 

OEC 

SELC --'-.:'------/ 

CLKC _7:..:4'--___ ~ 

LEC _7---'5 _______ -1 

52 
C1 ----------~r----~ 

OEB 

SELB ----='-----\ 

CLKB _2=7 ____ -1 

LEB~2~6'___ _______ ~ 

B1 28 

OEA 

SELA -=-='-----/ 

CLKA _2=2=---___ ~ 

LEA ~2~3'___ _______ ~ 

A1 80 
1 of 18 Channels 

~------------------

~TEXAS 
INSTRUMENTS 
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SN54ABT32318, SN74ABT32318 
18·BIT TRI·PORT UNIVERSAL BUS EXCHANGERS 

JUNE 1992-REVISEDJUNE 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except 1/0 ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT32318 .................................. 96 rnA 

SN74ABT32318 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (VO < 0) ....................................................... -50 rnA 
Maximum power dissipation at T A = 55°C (in still air) ......................................... 1.1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voRage 

IOH High-level output current 

IOL Low-level output current 

!J.t/!J.v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating control pins must be held high or low. 

PRODUCT PREVIEW I_Ion ........ prod_dB In the Ionnollve or 
~ 01 dovtlopmonL Characloriotlc daIa and other • 118 daal goalL __ menta ......... the rlghl to 

ango or dleconlln .. '1: ... prod_ wIIhout notice. ~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

SN54ABT32318 SN74ABT32318 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 ~I/:- 2 

j;JJ.8 0.8 

0 ~""'vee 0 Vee 

Q .... -24 -32 

{:J 48 64 
{J;o 10 10 

-55 125 -40 85 

UNIT 

V 

v 
V 

V 

mA 

mA 

nslV 

°e 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54ABT32318 SN74ABT32318 
PARAMETER TEST CONDITIONS TYpt UNrr 

MIN MAX MIN MAX 

VIK VCC=4.5V, 11=-18mA -1.2 -1.2 V 

VCC=4.5V, ,IOH =-3 mA 2.5 2.5 

VCC = 5 V, IOH=-3mA 3 3 
VOH V 

VCC=4.5V, 10H =-24 mA 2 

VCC=4.5V, 10H =-32 mA 2 

IIOL=48mA 0.55 0.55 
VOL VCC=4.5V 

IIOL=64mA 
V 

0.55 

Control inputs ±1 
II 

A, S, orC ports 
VCC=5.5V, VI = VCC or GND 

b~ ±100 
IJA 

I VI =0.8V iJ~ 100 
II(hold) A, S, or C ports VCC=4.5V 

IVI=2V q:: -100 
IJA 

10ZH* VCC=5.5V, VO=2.7V £; 50 IJA 
10ZL* VCC=5.5V, VO=0.5V ~ -50 IJA 
loff VCC=O, VI orVOS4.5 V ff! ±100 IJA 
ICEX VCC = 5.5 V, VO=5.5V Outputs high 50 IJA 
10§ VCC =5.5 V, VO=2.5V -50 -100 -180 mA 

Outputs high 2 

ICC 
VCC';5.5V, 10=0, OutputS low 45 mA 
VI = VCC or GND 

Outputs disabled 1 

AICClI 
VCC=5.5V, One input at 3.4 V, 

0.5 mA 
Other inputs at VCC or GND 

Ci Control, inputs VI = 2.5 VorO.5 V 3 pF 

Cio A, S, or C ports Vo = 2.5 VorO.5 V 11.5 pF 

t All typical values are at VCC = 5 V, TA = 25°C. 
* The parameters IOZH and 10ZL include the input leakage current. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 

timing requirements, over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

fclock Clock frequency 

tw Pulse duration 

tsu Setup time 

th Hold time 

PRODUCT PREVIEW InIonnaIIon conoems products In til. formaIlve or 
dasI~n phaaa 01 development. CIIaraClOrIItIC _ and _ 
apecificalIOlll ... daslgn gcatL rexaolnotrumonta ........ the light to 
change or discontinue thast produr;ts without notice. 
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LEhigh 
r CLK high or low 

A, S, or C before CLK't 

A, S, or C before LEt 

A, S, or C after CLK't 

A, S, or C after LEt 

~TEXAS 
INSTRUMENTS 

POST OFFICE SOX 655303.- DALLAS, TEXAS 75265 

SN54ABT32318 SN74ABT32318 

MIN MAX ' MIN 
UNIT 

MAX 

1~ 150 MHz 

3.3 ~ 3.3 

.?JfI 
ns 

3.3 3.3 

2.4 A. .... 2.4 

2.1S' 
ns 

2.1 

lG'" 1.4 

<f.l 
ns 

2.1 
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18·BIT TRI·PORT UNIVERSAL BUS EXCHANGERS 

JUNE 1992- REVISED JUNE 1993 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

fmax 
tpLH 
tpHL 

A,B,orC 

tpLH SEL 
tpHL 
tpLH LE 
tpHL 
tpLH CLK 
tpHL 
tpZH 

OE 
tpZL 
tpHZ OE 
tpLZ 

PRODUCT PREVIEW Information concerns producI8ln tile fonnallYe or 
d..rgn pllaae or development. CharacterlSilc _ and _ 
_ IfIcations are design goala. TaxallnatnJ..- _the right to 
change or discontinue these products WIthout notice. 

TO 
(OUTPUT) 

C,B,orA 

C,B,orA 

C,B,orA 

C,B,orA 

C,B,orA 

C,B,orA 

~TEXAS 
INSTRUMENTS 

POST OFFICE SOX 655303 • DALLAS. TEXAS 75265 

SN54ABT32318 SN74ABT32318 
UNIT 

MIN MAX MIN MAX 

150 150 MHz 
1.4 6.5 1.4 6.1 

ns 
1.1 6.8 1.1 6.6 

1.4 6~ 1.4 6.5 
ns 

1.8 ~ 1.8 6.5 

2.6 &8 2.6 7.5 

2.6 f.,.'< 7.4 
ns 

2.6 6.9 

2.5$ 8 2.5 7.4 

~ 
ns 

7.2 2.5 6.7 

<l:4 6.9 1.4 6.8 
ns 

2.4 7.2 2.4 7.1 

1 6.4 1 6.2 
ns 

2 6.4 2 6 
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PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 soon 
From Output --'~-____ --/\/\IIr----' 

o Open 

r' TEST S1 
Under Test 

CL=SOpF 

(see Note A) I soon 

-::-

LOAD CIRCUIT FOR OUTPUTS 

IIIII--tw~ 
I I 

Input 3 }(I..~_.S_V __ :: 

VOLTAGE WAVEFORMS 
PULSE DURATION 

Timing Input 

Data Input 

tPLHltpHL Open 
tpLZ/tpZL 7V 

tPHZItPZH GND 

3V 
-------y1.S V 
_____ J. 1'-______ 0 V 

I.. .1. ~ 
I tsu I" th 1 
I I 

-=-x--""' 1 1.SV ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

Input 
(see Note B) ~_1_.S_V_.....J>:< 1.S V 

3V 

OV 

Output 
Control =X ... 1_.S_V_-.J):( 1.S V 

tpZL~ 14- 1 

_-.,1-,. : tpLZ -1 

3V 

OV 

1 I 1_.1 

Output 

tpLH~ ~tPHL 

1 II I '\2-- VOH 
1 1.SV 1 1.SV 

--+1 --' 1 VOL 

tpHL --l.---.j ~ tpLH 

Output 
\L y:"::" VOH 
\.1.SV L 1.SV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

VOL 

Output 
Waveform 1 

S1 at7 V 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

3.SV 
1.S V 1 

1 

1 

1 

tpZH ~ 

,-__ +---"\--VOL + 0.3 V 
I tpHZ -+i ~---- VOL 

j4- 1 
I,..----v----- VOH 

VOH-0.3V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

~OV 

NOTES: A. CL includes probe and jig capacitance. 
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B. All input pulses are supplied by generators having the following characteristics: PRR ,;; 10 MHz, Zo = 50 n, tr ,;; 2.5 ns, tf';; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

.. 
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SN54ABT32501 / SN74ABT32501 
36-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED JANUARY 1993 

• Members of the Texas Instruments 
Widebus+™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 5 V, TA = 25°C 

• UBTTM (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation In Transparent, 
Latched, or Clocked Mode 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• High-Drive Outputs (-32-mA IOH' 
64-mAIOd 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Packaged in 10o-Pin Plastic Thin Quad Flat 
Packages (TQFP) With 14 x 14-mm Package 
Body Using 0.5-mm Lead Pitch 

2A10 
2A9 

GND 
2A8 
2A7 
2A6 
2A5 

GND 
2A4 
2A3 
2A2 
2A1 
Vcc 
1A1 
1A2 
1A3 
1A4 

GND 
1A5 
1A6 
1A7 
1A8 

GND 
1A9 

1A10 

SN74ABT32501 ••• PZ PACKAGE 
(TOP VIEW) 

1000000~OO~~~~~OO~~~~~M~~~oo~mnm 

75 
74 
73 
72 
71 
70 
69 
68 
67 

10 
11 
12 
13 
14 
15 
16 

26272829303132333435363738394041424344454647484950 

66 
65 
64 
63 
62 
61 
60 
59 
58 
57 
56 
55 
54 
53 

Widebus+, EPIC·IIB, and UBT are trademarks of Texas Instruments Incorporated. 

2810 
289 
GND 
288 
287 
286 
285 
GND 
284 
283 
282 
281 
VCC 
181 
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187 
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GND 
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1810 

UNLESS OTHERWISE NllTED 1hIs document _III PRODUCTION 

~"'":::: 'i:"""': = r.:..nc:.c:.. ":... - to ~TEXAS 
INSTRUMENTS 

Copy~ght If!> 1993, Texas Instruments Incorporated 

_on procoeeIng dOlI not _OJ Include -m 
panomellrl. 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 5-23 



SN54ABT32501, SN74ABT32501 
36-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED JANUARY 1993 

description 

5-24 

These 36-bit universal bus transceivers combine D-type latches and D-type flip-flops to allow data flow in 
transparent, latched, and clocked modes. 

Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock (CLKAB and CLKBA) inputs. For A-to-B data flow, the device operates in the transparent mode when 
LEAB is high. When LEAB is low, the A data is latched if CLKAB is held at a high or low logic level. If LE~B is 
low, the A-bus data is stored in the latchlflip-flop on the low-to-high transition of CLKAB. Output-enable OEAB 
is active high. When OEAB is high, the outputs are active. When OEAB is low, the outputs are in the 
high-impedance state. 

Data ·flow for B to A is· similar to that of A to B but uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high, and OEBA is active low). 

To ensure the high-impedance state during power up or power down, OEBA should be tied to Vee through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver 
(B to A). OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is 
determined by the current-sourcing capability of the driver (A to B). 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN54ABT32501 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT32501 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLEt 

INPUTS OUTPUT 
OEAB lEAB ClKAB A B 

L X X X Z 

H H X l l 

H H X H H 

H l i l L 

H L i H H 

H L H X BO* 

H l L X Bo§ 
.. t A-to-B data flow IS shown: B-to-A flow IS similar but 

uses OEBA, LEBA, and CLKBA. 
* Output level before the indicated steady-state input 

conditions were established. . 
§ Output level before the indicated steady-state input 

conditions were established, provided that CLKAB 
was low before LEAB went low. 
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SN54ABT32501, SN74ABT32501 
36-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED JANUARY 1993 

logic diagram (positive logic) 

10EAB 

1CLKBA 

1LEBA 

1CLKAB >-~~---I> CLK 

1LEAB >-I--II---<J-----l LE 

1 A 1 ------,------1r-t-----1i----t 0 

CLK<J----+--. 

LEI----+ 

01----+--+--+-----" 

~--------------~v--------------~~ 

To 17 Other Channels 

20EAB 

2CLKBA 

2LEBA 

2CLKAB >-H>------\> CLK 

2LEAB >-f----t--<r>----I LE 

2A1 ~-r-t--+r-t----1 0 

CLK<J----+--. 

LEr---. 

D 1--++-+-----' 

~--------------~v~----------------~ 

To 17 Other Channels 
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SN54ABT32501, SN74ABT32501 
36·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992 - REVISED JANUARY 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any outpufin the high state or power-off state, Vo .,........... -0.5 V to p.5 V 
Current into any output in the low state, 10: SN54ABT32501 .................................... 96 mA 

SN74ABT32501 .................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.2 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect pevice reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

10L Low-level output current 

/1t/fly Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (mput or 1/0) must be held high or low. 

5-26 
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SN54ABT32501 SN74ABT32501 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 17ft 2 

j~~.8 0.8 

0 cl~'\tee 0 Vee 

l' -24 -32 

53'" 48 64 

JJ::;' 10 10 

C:55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

ns/V 
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SN54ABT32501, SN74ABT32501 
36-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED JANUARY 1993 

electrical characteristics over recommended operating free-air temperature range ,(unless 
otherwise noted) 

SN54ABT32501 SN74ABT32501 
PARAMETER TEST CONDITIONS TYpt UNIT 

MIN MAX MIN MAX 

VIK VCC =4.5 V, 11=-18mA -1.2 -1.2 V 

VCC =4.5 V, IOH=-3mA 2.5 2.5 

VCC=5V, IOH=-3mA 3 3 
VOH V 

VCC=4.5V, IOH=-24mA 2 

VCC=4.5V, IOH=-32mA 2 

IOL=48mA 0.55 0.55 
VOL VCC =4.5 V V 

IOL=64mA 0.55 

VI=VCC 1 
Control inputs VCC=5.5V 

VI=GND -5 
II 

VI=VCC tt 50 
!1A 

Aor B ports ·VCC =5.5 V 
VI=GND ,s -50 

VI=0.8V ~~' 120 
II(hold) Aor B ports VCC=4.5V 

VI=2V r";- -40 
!1A 

10ZH* VCC=5.5V, VO=2.7V .is' 1 !1A 
10ZL* VCC=5.5V, Vo =0.5 V 95' -1 IlA 

loff VCC=O, VI orVOS4.5 V ±100 !1A 
ICEX VCC=5.5V, VO=5.5V Outputs high 50 !1A 
10§ VCC=5.5V, . VO=2.5V -50 -100 -180 mA 

Outputs high 6 

IQC 
VCC=5.5V, 10=0, Outputs low 90 mA 
VI = VCC or GND 

Outputs disabled 6 

AICC'lI 
VCC=5.5V, One input at 3.4 V, 

1 mA 
Other inputs at VCC or GND 

Ci Control inputs VI = 2.5 VorO.5 V 3.5 pF 

Cio A or B ports Vo = 2.5 VorO.5 V 11.5 pF 

- - 0 t All typical values are at VCC - 5 V, TA - 25 C. 
* The parameters 10ZH and 10ZL include the input leakage current. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'lI This is the increase in supply current for each input that is at the specified TIL voltage level rather than VCC or GND. 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

fclock Clock frequency 

tw' Pulse duration 

tsu Setup time 

th Hold time 

PRODUCT PREVIEW 1_ conca ... prod_In the formaIl .. or 
~ of d ... lopmont. Chlracterlsllc data and 0Iher 
• are dealgn goaIa. Texas In"".mento ........ tho right to 

nge or cllCOIIIinue theae products without notice. 

LE high 

CLK high or low 

A or B before CLKi 

A or Bbefore LEt 

A or B after CLKi 

A or B after LEt 

-!II TEXAS 
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SN54ABT32501 SN74ABT32501 
UNIT 

MIN MAX MIN MAX 

;~ 0 150 MHz 

,s:. 3.3 

hQ:! 
ns 

3.3 

rA.. 3.5 

~ 
ns 

1.6 

t? 0 

"< ns 
1.6 
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SN54ABT32501, SN74ABT32501 
36-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED JANUARY 1993 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

'max 
tpLH 

AorB 
tpHL 

tPLH 
LEABorLEBA 

tpHL 

tPLH 
CLKAB or CLKBA 

tPHL 

tPZH 
OEABorOEBA 

tpZL 

tpHZ 
OEABorOEBA 

tpLZ 

PRODUCT PREVIEW Information concerns products in ihe formative or 
design phase of development. Characteristic data and other 

~ra~~~C:~~~~:i:U~~~=~~~~= :~g~~:~~~rves the right to 
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TO SN54ABT32501 

(OUTPUT) MIN TYP MAX 

BorA 
t!f 

llf BorA 
q'< 

BorA l; 

BorA 

BorA 
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SN74ABT32501 
UNIT 

MIN TYP MAX 

150 MHz 

1.3 2.9 4.8 
ns 

1.4 2.7 5.4 

1.6 3.4 5.3 
ns 

1.9 3.6 5.5 

1.5 3.2 5.3 
ns 

1.7 3.3 5.4 

1.2 3.2 5.6 
ns 

1.5 3.6 6 

1.8 3.6 5.9 
ns 

1.7 3.5 5.6 



SN54ABT32501, SN74ABT32501 
36-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED JANUARY 1993 

PARAMETER MEASUREMENT INFORMATION 

S1 soon 
From Output ---.>---.---A./I/'v-----" 

Under Test 

CL=SOpF 

(see Note A) I soon 

LOAD CIRCUIT FOR OUTPUTS 

l1li-- tw-----.! 
1 1 

o 7V 

o Open 

Timing Input 

Input 3 }(\..~_.S_V ___ :: Data Input 

Input 
(see Note B) 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

==>:<1.SV X1.5V 
I 

tpLH +--I KtPHL 

1 

1 

3V 
Output 

ov Control 

Output 
Waveform 1 

TEST S1 

tPLWtPHL Open 

tpLZltpZL 7V 

tpHZltpZH GND 

-------x1.5V 
__ ~-.....J, 1'-_____ _ 

14 .1.. .1 
1 tau 1- th 1 

1 1 

-=-x--""' 1 1.5V ~ 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

==>(1.5V 

I 
tpZL~ 14-

1 : tpLZ 

1 
1.5 V 

3V 

OV 

3V 

OV 

3V 

OV 

3.SV 

!1.5V 
I ~VOH 

1 

I 1.5 V 
S1 at 7 V VOL + 0.3 V 

I VOL 1 
---- VOL 

(see Note C) ~ 1 ' 

~tPLH I 1 tpHZ ~ 
tPHL~ tpZH ~ ~ Output I 

\1.SV 
FVOH 

1 ---- VOH 
Waveform 2 VOH-0.3V 

Output 1.S V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

S1 at GND 
VOL (see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

B. All input pulses are supplied by generators having the followirig characteristics: PRR " 10 MHz, Zo = 50 n, tr " 2,5 ns, tf" 2,5 ns. 
C, Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D, The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Wldebus+™ Family 

• State-of-the-Art EPIC-lIB ™ BICMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

SN54ABT32543, SN74ABT32543 
36-BIT REGISTERED BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
JUNE 1992 - REVISED 

• 'TYpical VOLP (Output Ground Bounce) 
<0.8VatVee=5V, TA = 25°C 

1992 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• High-Drive Outputs (-32-mA IOH' 
64-mAIOL) 

• Bus-Hold Inputs Eliminate the Need for 
External Pullup Resistors 

• Packaged In 10o-Pln Plastic Shrink Quad 
Flat Packages (SQFP) With 14 x 14-mm 
Package Body Using 0.5-mm Lead Pitch 

SN74ABT32543 ••• PZ PACKAGE 
(TOP VIEW) 

1A9 
1A10 2 
GND 3 
1A11 4 
1A12 5 
1A13 6 
1A14 7 
GND 8 
1A15 9 
1A16 10 
1A17 11 
1A18 12 
VCC 13 
2A1 14 
2A2 15 
2A3 16 
2A4 17 

GND 18 
2A5 19 
2A6 20 
2A7 21 
2AB 22 

GND 23 
2A9 24 

2A10 25 

WidebuS+ and EPIC-lIB are trademarks of Texas Instruments Incorporated. 
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189 
1810 
GND 
1811 
1612 
1613 
1814 
GND 
1815 
1816 
1817 
1818 
VCC 
281 
282 
283 
284 
GND 
285 
286 
287 
28B 
GND 
289 
2810 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT32543, SN74ABT32543 . 
36-BIT REGISTERED BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

description 

5-32 

The' ABT32543 is a 36-bit registered transceiver that contains two sets of Ootype latches for temporary storage 
of data flowing in either direction. The device can be used as two 18-bit transceivers or one 36-bit transceiver. 
Separate latch-enable (LEAB or LEBA) and output-enable (OEAB or OEBA) inputs are provided for each 
register to permit independent control in either direction of data flow. 

The A-to-B enable (CEAB) input must be low in order to enter data from A or to output data from B. If CEAB is 
low and LEAB is low, the A-to-B latches are transparent; a subsequent low-to-high transition of LEAB puts the 
A latches in the storage mode. With CEAB and OEAB both low; the 3-state B outputs are active and reflect the 
data present at the output of the A latches. Data flow from B to A is similar but requires using the CEBA, LEBA, 
and OEBA inputs. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN54ABT32543 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT32543 is characterized for operation from -40°C to 85°C. 

CEAB 

H 

X 

L 

L 

L 

FUNCTION TABLEt 
(each 18-bit section) 

INPUTS 

LEAB OEAB A 

X X X 

X H X 

H L X 

L L L 

L L H 

OUTPUT 
B 

Z 

Z 

BO:l: 

L 

H 

t A-to-B data flow IS shown; B-to-A flow control IS the 
same except that ~ uses CEBA, LEBA, and OEBA. 

:I: Output level before the indicated steady-state input 
conditions were established. 
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logic diagram (positive logic) 

10EBA 90 

1CEBA 
91 

1LEBA 
89 

10EAB 86 

1CEAB 
85 

1LEAB 87 

1A1 
92 

20EBA 36 

2CEBA 
35 

2LEBA 
37 

20EAB 40 

2CEAB 
41 

2LEAB 39 

2A1 
14 

SN54ABT32543, SN74ABT32543 
36-BIT REGISTERED BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

C1 

10 84 1B1 

C1 

10 

v 
To 17 Other Channels 

C1 

10 62 2B1 

C1 

10 

~--------~v~--------~ 

To 17 Other Channels 
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SN54ABT32543, SN74ABT32543 
36·BIT REGISTERED BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
JUNE 1992- REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT32543 .................................. 96 mA 

SN74ABT32543 ................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air) ............................ , . . . . . . . . . .. 1.2 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods' may affect device reliability. 

NOTE 1: The input and output negative·voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions 

Vee 

VIH 

VIL 

VI 

IOH 

IOL 

!J.t/b.v 

TA 

Supply voltage 

High-level input voltage 

Low-level input voltage 

I nput voltage 

High-level output current 

Low-level output current 

Inputtransition rise or fall rate 

Operating free·air temperature 

I Outputs enabled 
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SN54ABT32543 SN74ABT32543 

MIN MAX' MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vee 0 Vee 

-24 -32 

48 64 

10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

ns/V 

°e 



SN54ABT32543, SN74ABT32543 
36-BIT REGISTERED BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54ABT32543 SN74ABT32543 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN 

VIK Vee=4.5V, II =-18 mA -1.2 

Vee=4.5V, 10H =-3mA 2.5 2.5 

Vee = 5 V, IOH=-3mA 3 3 
VOH 

Vee=4.5V, IOH=-24mA 2 

Vee=4.5V, 10H =-32 mA 2 

IOL=48mA 0.55 
VOL Vee=4.5V 

10L=64mA 

Control inputs 
II 

Aor B ports 
Vee=5.5V, VI = Vee or GND 

VI =0.8V 100 
II(hold) Aor B ports Vee=4.5V 

VI=2V -100 

10ZH* Vee=5.5V, VO=2.7V 

10ZL* Vee=5.5V, VO=0.5V 

loff Vee =0, VI orVOS4.5 V 

leEX Vee=5.5V, VO=5.5V Outputs high 

10§ VCC=5.5V, VO=2.5V -50 -100 

Outputs high 

ICC 
Vee = 5.5 V, 10=0, Outputs low 
VI = Vee or GND 

Outputs disabled 

Lllee'll 
Vee = 5.5 V, One input at 3.4 V, 
Other inputs at Vee or GND 

ei Control inputs VI = 2.5 VorO.5 V 

eio AorBports Vo =2.5 VorO.5 V 

t All typical values are at Vee = 5 V, TA = 25°C. 
* The parameters 10ZH and 10ZL include the input leakage current. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'II This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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MAX 

-1.2 

0.55 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-180 

2 

5 

0.5 

1 

UNIT . 

V 

V 

V 

IJA 

IJA 

IJA 
IJA 
IJA 
IJA 
mA 

mA 

mA 

pF 

pF 
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SN54ABT32952, SN74ABT32952 
32·BIT REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

• Members of the Texas Instruments 
Widebus+™ Family 

• Typical VOlP (Output Ground Bounce) 
<0.8VatVee=5V, TA = 25°C 

• . State-of-the-Art EPIC-lIB ™ BICMOS Design 
Significantly Reduces Power Dissipation 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

lA7 
lA8 

GND 
2Al 
2A2 
2A3 
2A4 

GND 
2A5 
2A6 
2A7 
2A8 
Vcc 
3Al 
3A2 
3A3 
3A4 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

• High-Drive Outputs (-32-mA IOH, 
54-mAlod 

• Bus-Hold Inputs Eliminate the Need for 
External Pullup Resistors 

• Packaged in 100-Pln Plastic Shrink Quad 
Flat Packages (SQFP) With 14 x 14-mm 
Package Body Using 0.5-mm Lead Pitch 

71 

GND 
3A5 
3A6 
3A7 
3A8 

21 ~ 

lB7 
lB8 
GND 
2Bl 
2B2 
2B3 
2B4 
GND 
2B5 
2B6 
2B7 
2B8 
VCC 
381 
382 
383 
384 
GND 
385 
386 
387 
388 
GND 
481 
482 

GND 
4Al 
4A2 

~ ~ 

~ ~ 

~ ~ 
~ ~ 

26272829303132333435363738394041424344454647484950 

Widebus+ and EPIC-lIB ara trademarks of Texas Instruments Incorporated. 
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SN54ABT32952, SN74ABT32952 
32-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

description 

5--38 

The 'ABT32952 is a 32-bit (quad 8-bit) transceiver with edge-triggered Ootype flip-flops and 3-state outputs 
designed specifically for driving highly capacitive or relatively low-impedance loads. It is particularly suitable for 
implementing buffer registers, 1/0 ports, bidirectional bus drivers, and working registers. The 'ABT32952 can 
be used as four 8-bit flip-flops, two 16-bit flip-flops, or one 32-bit flip-flop. Provided that the clock-enable 
(CLKENAB or CLKENBA) input is low on the positive transition of the clock (CLKAB or CLKBA) input, the output 
(B or A) of the flip-flop takes on the logic level set I,.Ip at the input (A or B). The 'ABT32952 allows data 
transmission from the A bus to the B bus or from the B bus to the A bus depending upon the logic levels at the 
output-enable inputs. 

A buffered output-enable (OEAB or OEBA) input can be used to place the 32 outputs in either a normal logic 
state (high or low) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

The output enable (OEAB or OEBA) does not affect the internal operations of the flip-flop. Old data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver (A to B). 
OE should be tied to GNO through a pulldown resistor; the minimum value of the resistor is determined by the 
current-sourcing capability of the driver(B to A). 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN54ABT32952 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT32952 is characterized for operation from -40°C to 85°C. 

CLKENAB 

L 

L 

H 

X 

X 

FUNCTION TABLEt 
(each fliP-flop) 

INPUTS 

OEAB CLKAB A 

L t H 

L t L 

L X X 

L L X 

H X X 

OUTPUT 
B 

H 

L 

00 

00 
Z 
.. t A-to-B data flow IS shown; B-to-A data flow IS similar 

but uses CLKENBA. OEBA. and CLKBA. 
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SN54ABT32952, SN74ABT32952 
32-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

logic diagram (positive logic) 

1CLKAB 

1 CLKENAB -='--------(:l 

10EBA 

1A1 -,94=-+---4II---<C 

I 
I 
I 
I L ______ _ 

2CLKENAB --=-----(~ 

20EBA 

2A1 _4-=----t--_--< 

1CLKBA 

0----"-'- 1CLKENBA 

10EAB 

---, 
I 
I 

1--I'"--__ +--._-+--"S=--2 1B1 

I 
I 
I 
I 

--------.1 
[)----'=- 2CLKENBA 

20EAB 

---, 
I 
I 

1--___ +-_--+--'-7=--2 2B1 

I 
r 
I I 10 I 

L __________________________ .I 

3CLKAB 

3CLKENAB --=='--------(:l 

30EBA 

3A1 _1.:...;4,-+_....--< 

I 
I 
I 
I L ______ _ 

4CLKENAB --""-----(:l 

40EBA 

r----
I 
I 

4A1 -,2",,4,-+_....--< 

3CLKBA 

[)---=- 3CLKENBA 

30EAB 

---, 
I 
I 

Hf--__ +--._-+--"6'"'-2 3B1 

I 
I 
I 
I 

--------.1 

o----==- 4CLKENBA 

40EAB 

---, 
I 
I 

1--___ +--._-+--"5'"'-2 4B1 

I 
I 
I I 10 I 
L __________________________ .I 
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SN54ABT32952, SN74ABT32952 
32-BIT REGISTERED TRANSCEIVERS 
WITH 3-StATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

absolute maximum ratings over operating free-alr temperature range (unless otherwise note~)t 

Supply voltage range, Vee ..•....................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT32952 .................................. 96 rnA 

SN74ABT32952 ................................. 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (VO < 0) ....................................................... -50 rnA 
Maximum power dissipation at T A = 55°C (in still air) . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. 1.2 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those, indicated under "recommended operating condijions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions 

Vee 

VIH 

VIL 

VI 

IOH 

IOL 
allav 
TA 

Supply voltage 

High-level input voRage 

LOW-level input voltage 

Input voltage 

High-level output current 

LOW-level output current 

Input transition rise or fall rate 

Operating free-air temperature 

I Outputs enabled 

~TEXAS 
INSTRUMENTS 
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SN54ABT32952 SN74ABT32952 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vee 0 Vee 
-24 -32 

48 64 

10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

rnA 

nslV 

·e 



SN54ABT32952, SN74ABT32952 
32-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54ABT32952 SN74ABT32952 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN 

VIK VCC=4.5V, 11=-18mA -1.2 

VCC=4.5V, IOH=-3mA 2.5 2.5 

VCC=5V, IOH=-3mA 3 3 
VOH 

VCC=4.5V, 10H =-24 mA 2 

VCC=4.5V, 10H =-32 mA 2 

II0l=48mA 0.55 
VOL VCC=4.5 V 

110l=64mA 

Control inputs 
II 

A or B ports 
VCC=5.5V, VI = VCC or GND 

I VI=0.8V 100 
II(hold) A or B ports VCC=4.5V 

IVI=2V -100 

10ZH* VCC=5.5V, VO"=2.7V 

10Zl* VCC=5.5V, VO=0.5V 

loff VCC=O, VI orVOS4.5 V 

ICEX VCC=5.5V, VO=5.5V Outputs high 

10§ VCC=5.5V, VO=2.5V -50 ~loo 

Outputs high 

ICC 
VCC=5.5V, 10=0, Ou1puts low 
VI = VCC or GND 

Outpu1s disabled 

AICClI 
ClK inputs VCC=5.5V, One input at 3.4 V, 
Others Other inputs at VCC or GND 

Ci Control inputs VI = 2.5 VorO.5 V 

Cio AorBports VO=2.5 VorO.5 V 

t All typical values are at VCC = 5 V, TA = 25°C. 
* The parameters 10ZH and 10Zl include the input leakage current. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or·GND. 
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MAX 

-1.2 

0.55 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-180 

2 

5 

0.5 

1.5 

0.5 

UNIT 

V 

V 

V 

J.I.A 

J.I.A 

J.I.A 
J.I.A 
J.I.A 
J.I.A 
mA 

mA 

mA 

pF 

pF 
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ABT MEMORY DRIVERS 

Features 

• Output ports have 25-Q series resistors 
included on chip 

• Octal, Widebus™ and Widebus+™ 
functional equivalents with complete 
pinout and package compatibility 

• 8-, 9-, 10-, 11-, and 12-bit options 

• 16-,18-,20-,32-, and 36-bit options 

• Typical VOLV (voltage output low-level 
valley) < 0.5 V at Vee = 5 V, TA = 25°C 

• Symmetrical, balanced output-drive 
capability of 12 mA 

Benefits 

• Reduce component count and save 
valuable board space 

• Drop-in replaceable series resistor options· 
with characteristic ABT advanced system 
performance and minimal system power 

• Reliably drive address lines of 64K, 256K, 
1M, 4M, and 16M MaS dynamic random 
access memories (DRAMs) 

• Highly integrated, undershoot-dampened 
line drivers for advanced lump load 
transmission conditions 

• Reduced output undershoot experienced 
at the receiver input for increased system 
reliability 

• Equivalent output high and low current 
levels optimally drive highly capacitive 
inputs 

The following table lists ABT memory driver devices currently being evaluated for market 
introduction. Customers interested in learning more about TI's plans for these devices should contact 
the Advanced System Logic Marketing hotline at (214) 997-5202. 



DEVICE PIN COUNT DESCRIPTION 

'ABT2540 20 Octal Memory Driver 

'ABT2541 20 Octal Memory Driver 

'ABT2620 20 Octal Memory Driver 

'ABT2623 20 Octal Memory Driver 

'ABT2640 20 Octal Memory Driver 

'ABT2827 24 10-Bit Inverting Memory Driver 

'ABT2863 24 9-Bit Memory Driver 

'ABT5410 24 12-Bit Memory Driver 

'ABT5411 24 12-Bit Memory Driver 

'ABT5412 24 12-Bit Memory Driver 

'ABT5413 24 12-Bit Memory Driver 

'ABT162241 48 Noninverting 16-Bit Buffer/Driver With Series Output Resistors 

'ABT162825 56 Noninverting 18-Bit Buffer/Driver With Series Output Resistors 

'ABT162827 56 Noninverting 20-Bit Buffer/Driver With Series Output Resistors 

'ABT162861 56 Noninverting 20-Bit Transceiver With Series Output Resistors 

'ABT162863 56 Noninverting 18-Bit Transceiver With Series Output Resistors 

'ABT322245 100 36-Bit Bus Transceiver With Series Output Resistors 

'ABT322316 80 16-Bit Tri-Port Universal Bus Exchanger With Series Output Resistors 

'ABT322318 80 18-Bit Tri-Port Universal Bus Exchanger With Series Output Resistors 

'ABT322501 100 36-Bit Universal Bus Transceiver With Series Output Resistors 

'ABT322543 100 36-Bit Registered Bus Transceiver With Series Output Resistors 

6-3 





• Output Ports Have Equivalent 25-Q Series 
Resistors, So No External Resistors Are 
Required 

• State-of-the-Art EPIC-IIBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• Typical VOlP (Output Ground Bounce) 
< 1 Vat Vee = 5 V, TA = 25°C 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. Taken together with the 'ABT2241 
and' ABT2244, these devices provide the choice 
of selected combinations of inverting and 
noninverting outputs, symmetrical OE (active-low 
output-enable) inputs, and complementary OE 
and OE inputs. These devices feature high fan-out 
and improved fan-in. 

The 'ABT2240 is organized as two 4-bit line 
drivers with separate output-enable (OE) inputs. 
When OE is low, the device passes data from the 
A inputs to the Y outputs. When OE is high, the 
outputs are in the high-impedance state. 

SN54ABT2240, SN74ABT2240 
OCTAL BUFFERS AND LINE/MaS DRIVERS 

WITH 3-STATE OUTPUTS 
JANUARY 1991 - REVISED OCTOBER 1992 

SN54ABT2240 •.• J PACKAGE 
SN74ABT2240 .•• DB, ow, OR N PACKAGE 

(TOP VIEW) 

10E VCC 
lAl 20E 
2Y4 1Yl 
lA2 4 2A4 
2Y3 1Y2 
lA3 2A3 
2Y2 lY3 
lA4 2A2 
2Yl lY4 

GND 2Al 

SN54ABT2240 •.• FK PACKAGE 
(TOP VIEW) 

3 2 1 2019 
lA2 4 18 lY1 
2Y3 5 17 2A4 
lA3 6 16 lY2 
2Y2 7 15 2A3 
lA4 8 14 lY3 

9 1011 1213 

:;::Cl~~~ 
(.\Ja(.\J~(.\J 

The outputs, which are designed to sink up to 12 mA, include 25-Q series resistors to reduce overshoot and 
undershoot. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT2240 is available in TI's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT2240 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT2240 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A y 

L H L 

L L H 

H X Z 

EPIC-lIB is a trademar1<: of Texas Instruments Incorporated. 

~TEXAS 
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Copyright © 1992. Texas Instruments Incorporated 
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SN54ABT2240, SN74ABT2240 
OCTAL BUFFERS AND LlNE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 
03697, JANUARY 1991 - REVISED OCTOBER 1992 

logic symbolt logic diagram (positive logic) 

10E 

1A1 

1A2 

lA3 

1A4 

2A1 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

.J'- EN 
L;' 

1 

" EN 
L; 

1 

10E 

'V 
18 

1Yl 1A1 
16 

1Y2 
14 

12 
1Y3 1A2 
1Y4 

lA3 

1A4 
'V 

9 
2Yl 

7 
2Y2 

5 
2Y3 20E 

3 
2Y4 

tThiS symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEG Publication 617-12, 

2A1 

2A2 
schematic of Y outputs 

Vee -------, 2A3 

2A4 

.-----. Output 

GN.==5 
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SN54ABT2240, SN74ABT2240 
OCTAL BUFFERS AND LlNE/MOS DRIVERS 

WITH 3-STATE OUTPUTS 
03697, JANUARY 1991 - REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee , ......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ................................................ ,. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DB package .............................. 0.65 W 

DW package ............................. 0.85 W 
N package ................................ 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI I nput voltage 

IOH High-level output current 

IOL Low-level output current 

IltlM Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

PRODUCT PREVIEW information concerns products in the formative or 

~:~flcaC~:~re~es?:~~~:I~~!~a:I~~~r:~~~c re!a~es~: ri9~r~ 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT2240 SN74ABT2240 

MIN MAX MIN MAX 

4.5 ~ 4.5 5.5 

2 {;Y. 2 

If:! 0.8 0.8 

0,,'< Vee 0 Vee 

",J::;J -24 -32 

0' 12 12 

~"4. 5 5 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

ns/V 

°e 
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SN54ABT2240, SN74ABT2240 
OCTAL BUFFERS AND LINE/MaS DRIVERS 
WITH 3-STATE OUTPUTS 
03697, JANUARY 1991- REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT2240 SN74ABT2240 
PARAMETER TEST CONDITIONS 

TYPt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vee=4.5V, 11=-18mA -1.2 -1.2 -1.2 V 

Vee =4.5 v, 10H =-3 mA 2.5 2.5 2.5 

Vee=5V, 10H =-3 mA 3 - 3 3 
VOH V 

Vee =4.5 v, 10H =-24mA 2 2 

Vee=4.5 v, IOH=-32 mA 2:1= 2 

VOL Vee=4.5 V, 10L= 12 mA 0.8 0.8 0.8 V 

II Vee=5.5V, VI = Vee or GND ±1 ,,;,;\:1 ±1 !LA 

10ZH Vee=5.5V, VO=2.7V 50 ,~::150 50 !LA 

10ZL Vee=5.5V, VO= 0.5 V -50 l~I-50 -50 !LA 
loff Vee=O, Vl orVO,,4.5V ±100 A:" ±100 !LA 

leEX Vee=5.5V, VO=5.5V Outputs high 50 ,;5) 50 50 !LA 
10§ Vee =5.5 V, Vo =2.5V -50 -100 -180 :dO -180 -50 -180 mA 

Outputs high 1 250 IG?' 250 250 !LA 

ICC 
Vee=5.5V, 10=0, Outputs low 24 30 30 30 mA 
VI = Vee or GND 

Outputs disabled 0.5 250 250 250 !LA 
Vee =5.5V, Outputs enabled 1.5 1.5 1.5 

Aleel1 
One input at 3.4 V, Data inputs 

Outputs disabled 
Other inputs at 

0.05 0.05 0.05 mA 

Vee orGND Control inputs 1.5 1.5 1.5 

ei VI = 2.5 VorO.5 V 3 pF 

Co Vo = 2.5 V or 0.5 V 8.5 pF 

t All typical values are at Vee = 5 V. 
:1= On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
A 

tpHL 

tpZH 
OE 

tpZL 

tpHZ 
OE 

tpLZ 

PRODUCT PREVIEW Information concerns products In tile formative Of 
design phase of development. Characteristic data and other 
speclflcations are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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TO 
VCC = 5 V, 

(OUTPUT) 
TA = 25°C 

MIN TYP 

1 3 
Y 

3 4.8 

1.5 3.7 
Y 

4.2 6.5 

1.9 3.8 
Y 

2.5 4.7 

~TEXAS 
INSTRUMENTS 

MAX 

4 

5.8 

4.7 

7.6 

5 

5.8 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT2240 SN74ABT2240 
UNIT 

MIN MAX MIN MAX 

1 5 1 4.9 

3 ~~J'-_,1~6.1 
ns 

3 6 

1'?:::)3:::' 6.1 1.5 5.8 

$?f~! 
ns 

8.6 4.2 8.4 
1.9-oj" 5.7 1.9 5.6 

ns 
2.5 6.9 2.5 6.4 



SN54ABT2240, SN74ABT2240 
OCTAL BUFFERS AND LINE/MOS DRIVERS 

WITH 3-STATE OUTPUTS 
03697, JANUARY 1991- REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

soon 
From Output --4J----<f--'V'v'v------" 

S1 o Open 

Under Test 

CL,=50pF 

(see Note A) T soon r' 
-=-

LOAD CIRCUIT FOR OUTPUTS 

1oII--tw-.! 
1 1 

Input 3 }(I..1._S_V __ :: 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.SV )(1.SV 

I 
1 1 

tpLH~ 

3V 

ov 

KtPHL 

1 

!1.5V 
~VOH 

1 
1 

I 1.SV 

I VOL 
I 

tPHL~ ~tPLH 

1.SV 

Timing Input 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

Output 
Waveform 2 

TEST S1 

tpLWtPHL Open 

tpLZltpZL 7V 

tPHZItPZH Open 

3V 
-------y1.S V 

---~-....I. 1'------- OV 

I.. J. ~ 
1 tsu '1- th 1 
1 1 

-=-X--""\11.SV ~:: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.SV ):(1.SV 

tpZL ---+i I+- I 

3V 

OV 

~ I i tpLZ --.I 
I~ I .Kc 3.SV I 1.SV I 

YOb...+~~ VOL I I 
I 1 tPHZ ~ ~ tpZH ~ ~ I 

\1.SV 
FVOH 

/1.SV 
\(>ii-O.3V VOH 

S1 atOpen 
- VOL (see Note C) =OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR ,;; 10 MHz, Zo = 50 n. tr ,;; 2.5 ns, tf';; 2.5 ns. 
C. Wavefonn 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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• Output Ports Have Equivalent 25-Q Series 
Resistors, So No External Resistors Are 
Required 

• State-of-the-Art EPIC-IIBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• Typical VOLP (Output Ground Bounce) 
<1 VatVcc=5V, TA = 25°C 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. Taken together with the' ABT2240 
and 'ABT2244, these devices provide the choice 
of selected combinations of inverting and 
non inverting outputs, symmetrical OE (active-low 
output-enable) inputs, and complementary OE 
and OE inputs. These devices feature high fan-out 
and improved fan-in. 

The outputs,~ which are designed to sink up to 
12 mA, include 25-Q series resistors to reduce 
overshoot and undershoot. 

SN54ABT2241, SN74ABT2241 
OCTAL BUFFERS AND LlNE/MOS DRIVERS 

WITH 3-STATEOUTPUTS 
JANUARY 1991 -

SN54ABT2241 ... J PACKAGE 
SN74ABT2241 ... DB, OW, OR N PACKAGE 

(TOP VIEW) 

VCC 
20E 

1Y1 
2A4 
1Y2 
2A3 

1Y3 
1A4 2A2 
2Y1 1Y4 

GND 2A1 ""l.-__ ~ 

SN54ABT2241 ... FK PACKAGE 
(TOP VIEW) 

3 2 1 
1A2 4 1Y1 
2Y3 5 2A4 
1A3 6 1Y2 
2Y2 7 2A3 
1A4 8 

9 
1Y3 

>=~;;;:;!:~ 
C\J(!}C\J~C\J 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pull\Jp 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. OE should 
be tied to GNO through a pulldown resistor; the minimum value of the resistor is determined by the 
current-sourcing capability of the driver. 

The SN74ABT2241 is available in TI's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT2241 is characterized for operation over the full military temperature range of -55°e to 125°C. 
The SN74ABT2241 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED Ihls document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specHlcatlons per the tenns of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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SN54ABT2241, SN74ABT2241 
OCTAL BUFFERS AND LINE/MaS DRIVERS 
WITH 3-STATE OUTPUTS 
JANUARY 1991 - REVISED JUNE 1993 

FUNCTION TABLES 

INPUTS OUTPUT 
10E 1A 1Y 

L H H 

L L L 

H X Z 

INPUTS OUTPUT 
20E 2A 2Y 

H H H 

H L L 

L X Z 

logic symbolt logic diagram (positive logic) 

1A1 

1A2 

1A3 

1A4 

20E 

2A1 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

r-., EN 
~. 

1 

~N 
1 

10E 

'V 
18 

1Y1 1A1 
16 

1Y2 
14 

12 
1Y3 1A2 
1Y4 

1A3 

'V 
9 

1A4 
2Y1 

7 
2Y2 

5 
2Y3 20E 

3 
2Y4 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

2A1 

Pin numbers shown are for the OW, J, and N packages. 
2A2 

2A3 

2A4 

"'TEXAS 
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SN54ABT2241, SN74ABT2241 
OCTAL BUFFERS AND LINE/MOS DRIVERS 

WITH 3-STATE OUTPUTS 
JANUARY 1991 - REVISED JUNE 1993 

schematic of Y outputs 

Vee ------, 

Output 

GNO------' 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DB package .............................. 0.65 W 

DW package ............................. 0.85 W 
N package ................................ 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL LOW-level output current 

!;.t/Av Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating Inputs must be held high or low. 

PRODUCT PREVIEW Infonnation concerns products In the formaflve or 

;:: 
phase of development. Characteristic data and other 

8 cations are design goals. Texas Instruments reserves the right to 
c ange or discontinue these products without notice. -!!1 TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT2241 SN74ABT2241 

MIN MAX MIN MAX 

4.5 5:5 4.5 5.5 

2 /tf 2 

jii"0.8 0.8 

0 4~vee 0 Vee 

,~I~ -24 -32 

ft:;J~ 12 12 

:~ 5 5 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

ns/V 

°e 
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SN54ABT2241, SN74ABT2241 
OCTAL BUFFERS AND LINE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 
JANUARY 1991 - REVISED JUNE 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT2241 SN74ABT2241 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vee=4.5V, 11=-18mA -1.2 -1.2 -1.2 V 

Vee =4.5 V, IOH=-3mA 2.5 2.5 2.5 

Vee=5V, IOH=-3mA 3 3 3 
VOH V 

Vee=4.5 v, 10H =-24 rnA 2 2 

Vee =4.5 V, 10H =-32 rnA 2+ 2 

VOL Vee = 4.5 V, 10l= 12 rnA 0.8 0.8 0.8 V 

II Vee =5.5V, VI = VCC or GND ±1 ~ ±1 I1A 

10ZH Vec=5.5V, VO=2.7V 50 ~50 50 I1A 
10Zl Vec =5.5V, Vo =0.5 V -50 £Jf~'-50 -50 I1A 
loff Vec=O, VI orVO ";4.5 V ±100 /.'> ±100 I1A 
ICEX Vec=5.5V, VO=5.5 V Outputs high 50 ,::iii 50 50 I1A 

10§ Vec =5.5V, Vo = 2.5 V -50 -100 -180 ~O -180 -50 -180 rnA 

Outputs high 1 250 Zl, 250 250 I1A 
ICC 

Vec=5.5V, 10=0, 
Outputs low 24 30 30 30 rnA 

VI = VCC or GND 
Outputs disabled 0.5 250 250 250 j.1A 

Vec =5.5V, Data Outputs enabled 1.5 1.5 1.5 

AICCll 
One input at 3.4 V, inputs Outputs disabled 0.05 0.05 0.05 rnA 
Other inputs at 
VeeorGND Control inputs 1.5 1.5 1.5 

Ci VI = 2.5 V or 0.5 V 3 pF 

Co Vo = 2.5 V or 0.5 V 8.5 pF 

t All typical values are at Vec = 5 V. 
+ On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tplH 
A 

tpHl 

tpZH 

tpZl 
OEorOE 

tpHZ 
OEorOE 

tplZ 

PRODUCT PREVlEW information concerns products in the formative or 
design phase of development. Characteristic data and other 

~ra-~~~di:~~t'~'~:~~:: ~~~~~:~:.ervesthe right to 
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TO 
vcc =5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP 

1 3 
Y 

1 4.3 

1.1 3.5 
Y 

2.1 6.2 

1.7 4.2 
Y 

1.7 3.9 

~TEXAS 
INSTRUMENTS 

MAX 

4.3 

5.3 

4.8 

7.6 

5.6 

5.8 

POST OFFICE BOX 655303 • DALIJ\S. TEXAS 75265 

SN54ABT2241 SN74ABT2241 
UNIT 

MIN ~ MIN MAX 

1 ;§/!.8 1 4.7 

?~d 5.7 
ns 

1 1 5.6 

1.1 ,~~. 6.1 1.1 5.8 

2.:b::t~ 
ns 

8.6 2.1 8.4 

$I 6.7 1.7 6.6 

'1(1.7 
ns 

6.9 1.7 6.4 



SN54ABT2241, SN74ABT2241 
OCTAL BUFFERS AND LlNE/MOS DRIVERS 

WITH 3-STATE OUTPUTS 
JANUARY 1991 - REVISED JUNE 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

soon 
From Output --.-----._-A/'vl\r---..-/ 

Under Test 

CL=SOpF 

(see Note A) I soon 

S1 o Open 

rD 

-=-

LOAD CIRCUIT FOR OUTPUTS 

Timing Input 

14-- tw ---+I 
1 1 

Input 3 X ... 1._S_V __ :: Data Input 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.SV X1•SV 
I 

I 1 
tpLH~ 

3V 
Output 

OV Control 

TEST S1 

tpLHltpHL Open 

tPLZItPZL 7V 

tpHZltpZH Open 

3V 
-------x1.S V 

-----...J·I'------- ov 
I.. .1.. ~ 
1 tsu I" th ~I 
1 1 

--....... )(1.5 V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

=X1.SV ):(1.SV 
I 

tpZL ~ 14- I 

3V 

OV 

1 

/1.S\I 

KtPHL 

I ~VOH 
Output 1 : tpLZ -1 3.SV 

Waveform 1 
Output 1 1 

1.S V I 
1 

I 1.SV 
S1 at 7 V ~b....+~~ VOL 

I VOL I (see Note C) ~ 1 ~tPLH I 1 tpHZ ~ 
tpHL --J,.--.-,.j I tpZH ~ ~ Output 1 

\1.SV 
Y-;;;VOH Waveform 2 

/1.SV 
\:oH-O.3V VOH 

1.SV S1 atOpen 
=OV 

Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

VOL (see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH·LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR ,;; 10 MHz, Zo = 50 n, tr ,;; 2.5 ns, tf';; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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• Output Ports Have Equivalent 25-Q Series 
Resistors, So No External Resistors Are 
Required 

• State-of-the-Art EPIC-IIBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• Typical VOLP (Output Ground Bounce) 
< 1 Vat Vee = 5 V, TA = 25°C 

• Package Options Include Plastic 
Small-Outline (SOl C) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. Taken together with the' ABT2240 
and' ABT2241 , these devices provide the choice 
of selected combinations of inverting and 
noninverting outputs, symmetrical OE (active-low 
output-enable) inputs, and complementary OE 
and OE inputs. These devices feature high fan-out 
and improved fan-in. 

The outputs, which are designed to sink up to 
12 mA, include 25-Q series resistors to reduce" 
overshoot and undershoot. 

SN54ABT2244, SN74ABT2244 
OCTAL BUFFERS AND LINE/MOS DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS106A- JANUARY 1991 - REVISED JULY 1993 

SN54ABT2244 ••. J PACKAGE 
SN74ABT2244 ••• DB, OW, OR N PACKAGE 

(TOP VIEW) 

WE 
1A1 
2Y4 

Vcc 
20E 
1Y1 
2A4 
1Y2 
2A3 
1Y3 
2A2 

2Y1 1Y4 
GND 2A1 """L-__ • 

SN54ABT2244 ••• FK PACKAGE 
(TOP VIEW) 

1A2 
2Y3 
1A3 
2Y2 
1A4 

1Y1 
2A4 
1Y2 
2A3 
1Y3 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT2244 is available in Tl's shrink small-outline package (DB), which provides the same 110 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT2244 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT2244 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A y 

L H H 

L L L 

H X Z 

EPIC·lIB is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA. information is currenl as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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SN54ABT2244, SN74ABT2244 
OCTAL BUFFERS AND LINE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS106A- D3710,JANUARY 1991 - REVISED JULY 1993 

logic symbolt logic diagram (positive logic) 

lAl 

lA2 

lA3 

lA4 

2Al 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

r--, EN 

1.:;' 
1 

f'- EN 

I.:; 
1 

10E 

18 
'V lYl lAl 

16 
lY2 

14 

12 
lY3 lA2 
1Y4 

lA3 

lA4 
2Yl 

9 
'V 

7 
2Y2 

5 
2Y3 20E 

3 
2Y4 

tThiS symbol is in accordance with ANSILIEEE Std 91·1984 
and lEG Publication 617·12, 

2Al 

schematic of Y outputs 

Vee -------, 
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2A2 

2A3 

2A4 

Output 
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SN54ABT2244, SN74ABT2244 
OCTAL BUFFERS AND LINE/MaS DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS106A- 03710, JANUARY 1991- REVISEOJULY 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................... , ............... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) ... , .............................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10 .................................................. 30 mA 
Input clamp current, 11K (VI < 0) ....... , ................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DB package ............................. 0.65 W 

DW package ............................. 0.85 W 
N package ................................ 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

!>.t/!>.v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating Inputs must be held high or low. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54ABT2244 SN74ABT2244 

MIN MAX MIN MAX 
4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vee 0 Vee 

-24 -32 

12 12 

5 5 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

ns/V 

'e 
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SN54ABT2244, SN74ABT2244 
OCTAL BUFFERS AND LINE/MaS DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS106A- 03710, JANUARY 1991 - REVISED JULY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT2244 SN74ABT2244 
PARAMETER TEST CONDITIONS 

TYPt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vee=4,SV, 11=-18'mA -1.2 -1.2 -1.2 V 

Vec=4.SV, 10H =-3 mA 2.S 2.S 2.S 

Vec = S V, 10H =-3 mA 3 3 3 
VOH V 

Vcc=4.SV, IOH=-24mA 2 2 

Vec=4.SV, 10H =-32mA 2=1= 2 

VOL Vcc=4.SV, IOl=12mA 0.8 0.8 0.8 V 

II VCC=S.S V, VI = VCC or GND ±1 ±1 ±1 ~ 

10ZH VCC=S.SV, VO=2.7V SO SO SO ~ 

10Zl Vce=S.SV, Vo = O.S V -SO -SO -SO ~ 

loff VCC=O, Vl orVO,,4.SV ±100 ±100 ~ 

ICEX VCC=S.SV, VO=S.SV Outputs high SO SO SO ~ 
10§ VCC=S.S V, VO=2.SV -SO -100 -180 -SO -180 -SO -180 mA 

Outputs high 1 2S0 2S0 2S0 ~ 

ICC 
VCC=S.SV, 10=0, Outputs low 24 30 30 30 mA 
VI = Vee or GND 

Outputs disabled O.S 2S0 2S0 2S0 ~ 

Vcc = S.SV, Outputs enabled I.S I.S I.S 
One input at Data inputs 

~lecll 3.4 V, Other Outputs disabled O.OS O.OS O.OS mA 
inputs at 
VCeorGND Control inputs I.S 1.5 I.S 

Ci VI = 2.5 V or O.S V 3 pF 

Co Vo = 2.S V or O.S V 8.5 pF 

t All typical values are at VCC = S v. 
=1= On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tplH 
A 

tPHl 

tpZH 
OE 

tpZl 

tpHZ 
OE 

tPLZ 

6-20 

TO 
Vec=5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP 

1 3.4 
Y 

1 4.5 

1.1 3.8 
Y 

2.1 6.3 

2.1 4.S 
Y 

1.7 4.3 

-!II TEXAS 
INSTRUMENTS 

MAX 

4.3 

S.3 

4.8 

7.3 

S.6 

S.3 
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SN54ABT2244 SN74ABT2244 
UNIT 

MIN MAX MIN MAX 

1 5.3 1 4.7 
ns 

1 6.8 1 5.6 

1.1 6.5 1.1 S.5 
ns 

2.1 10.2 2.1 8.3 

2.1 7 2.1 6.6 
ns 

1.7 7.4 1.7 S.8 



SN54ABT2244, SN74ABT2244 
OCTAL BUFFERS AND LINE/MaS DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS106A- 03710, JANUARY 1991 - REVISED JULY 1993 

PARAMETER MEASUREMENT INFORMATION 

Sl soon 
From Output ---..>------._---"VV\r--------" 

Under Test 

CL = 50 pF 

(see Note A) I soon 

LOAD CIRCUIT FOR OUTPUTS 

IOIII--tw~ 
I I 

o 7V 

o Open 

Timing Input 

Input 3 }('\",1_.5_V ___ :: Data Input 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.5V )(1.5 V 

I 
I 1 

tpLH~ 

3V 

OV 

Output 
Control 

TEST Sl 

tpLHItPHL Open 

tpLZltpZL 7V 

tpHZltpZH Open 

-------Xl.5 V 
____ --J, 1'-_____ _ 

I ... . ~ J 
I tsu - 1- th I 
I I 

-=-x--..... ll.5V ~ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

__ --J):(1.5 V 

3V 

OV 

3V 

OV 

3V 

OV 

I 
!1.5V 

MtPHL 

t ~VOH 
Output 

Waveform 1 
Sl at 7 V 

(see Note C) 

3.5V 

Output I 
I 

I 1.5 V 

1 VOL 
I 

l~tPLH tPHL~ 

1 

1 

I 
tpZH -+J 

'--___ He-VOL + 0.3 V 

1 tpHZ.~ ~---- VOL 

~ 

Output \1.5V 
Y;;;VOH 

1.5 V 

VOL 

Output 
Waveform 2 
Sl at Open 

(see Note C) 

1 ,..---.:-1 . V ______ f. 5 V \:'OH-O.3V OH 

. = OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 n, tr " 2.5 ns, tf" 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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SN54ABT2245, SN74ABT2245 
OCTAL TRANSCEIVERS AND LINE/MaS DRIVERS 

WITH 3-STATE OUTPUTS 

• B-Port Outputs Have Equivalent 25-0 
Series Resistors, So No External Resistors 
Are Required 

• State-of-the-Art EPIC~IIBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• Typical VOlP (Output Ground Bounce) 
< 1 Vat Vee = 5 V, TA = 25°C 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

These octal transceivers and line drivers are 
designed for asynchronous communication 
between data buses. The devices transmit data 
from the A bus to the B bus or from the B bus to the 
A bus depending upon the logic level at the 
direction-control (OIR) input. The output-enable 
(DE) input can be used to disable the device so the 
buses are effectively isolated. 

The A-port outputs, which are designed to sink up 
to 12 mA, include 25-0 series resistors to reduce 
overshoot and undershoot. 

To ensure the high-impedance state during power 
up or power down, DE should be tied to Vee 
through a pull up resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 

SN54ABT2245 ••• J PACKAGE 
SN74ABT2245 •.. DB, OW, OR N PACKAGE 

(TOP VIEW) 

DIR 
A1 

A7 
A8 

GND 

VCC 
OE 
81 
82 
83 
84 
85 
86 
87 
88 

SN54ABT2245 ••• FK PACKAGE 
(TOP VIEW) 

a:() 
C\J ~ _ ()I W 
««0>'0 

A3 
3 2 1 2019 

81 4 18 
A4 5 17 82 
A5 6 16 83 
A6 7 15 84 
A7 8 14 85 

9 10111213 

1992 

The SN74ABT2245 is available in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT2245 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT2245 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 
OPERATION 

OE OIR 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW infonnatlon concerns products in the formative or =" phase of development. Characteristic data and other 
s flcations 8le design goals. Texas In.-ruments reserves the right to 
c ange or dlsconttnue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT2245, SN74ABT2245 
OCTAL TRANSCEIVERS AND LINE/MaS DRIVERS 
WITH 3-STATE OUTPUTS 
SEPTEMBER 1992 - REVISED OCTOBER 1992 

logic symbolt logic diagram (positive logic) 

19 r--- G3 
1 r---

DIR~---I OE 

DIR 
L 

3EN1[8A] 
3EN2[A8] L-___ -+~-----~1~9 OE 

2 "i r: 18 

L 
'1/ 1 --=-r I> 2'1/ 

A1 81 
A1 

2 

3 17 

4 16 
82 

83 
f-...... _...:.:18:o... 81 

5 15 
84 

6 14 
85 

7 13 
86 

8 12 

A2 

A3 

A4 

AS 
A6 

A7 

A8 
9 11 

87 To Seven Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

88 

schematic of A-port outputs 

VCC -..,------, 

schematic of B-port outputs 

Vcc -------, 

~----... Output 

GND --------' 

All resistor values shown are nominal. 
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SN54ABT2245, SN74ABT2245 
OCTAL TRANSCEIVERS AND LINEIMOS DRIVERS 

WITH 3-STATE OUTPUTS 
SEPTEMBER 1992 - REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT2245 (except B port) . >. . . . . . . . . . . . . . . . . . .. 96 mA 

SN74ABT2245 (except B port) ..................... 128 mA 
B port ............................................ 30 mA 

Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DB package ............................. 0.65 W 

DW package ............................. 0.85 W 
N package. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.3 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The inpu1 and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

10H High-level ou1put current 

Aport 
10L Low-level output currE1nt 

Bport 

11t!l1v Input transition rise or fall rate Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (Input or 110) must be held high or low. 

~TEXAS 
INSTRUMENTS 
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SN54ABT2245 SN74ABT2245 

MIN MAX MIN MAX 
4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vee 0 vee 

-24 -32 

48 64 

12 12 

5 5 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

ns/V 

°e 
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SN54ABT2245, SN74ABT2245 
OCTAL TRANSCEIVERS AND LINEIMOS DRIVERS 
WITH 3-STATE OUTPUTS 
SEPTEMBER 1992 - REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=2S0 C SNS4ABT224S SN74ABT2245 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK VCC=4.5 V, 11=-18mA 

VCC=4.5 V, IOH=-3mA 2.5 

VCC = 5 V, IOH=-3mA 3 
VOH 

VCC=4.5 V, IOH=-24mA 2 

VCC=4.5V, 10H =-32mA 2+ 

IOl=12mA Bport 

VOL VCC=4.5 V IOl=48 rnA 

10l= 64 rnA 
Aport 

VCC=5.5 V, Control inputs 
II 

VI = VCC or GND A or B ports 

10ZH§ Vcc = 5.5 V, VO=2.7V 

10Zl§ VCC=5.5V, VO=0.5V 

loff VCC=O, VlorVo~4.5V 

ICEX VCC=5.5V, Vo = 5.5 V Outputs high 

1011 VCC=5.5V, Vo = 2.5 V -50 -100 

VCC =5.5V, Outputs high 1 

ICC 
10=0, A or B ports Outputs low 24 
VI = VCC or 
GND Outputs disabled 0.5 

VCC=5.5 V, Outputs enabled 
One input at Data inputs 

,',ICC' 3.4 V, Other Outputs disabled 
inputs at 
VccorGND Control inputs 

Ci VI = 2.5 V or 0.5 V 

Cio Vo = 2.5 V or 0.5 V 

t All tYPical values are at VCC = 5 V. 
+ On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

MAX MIN MAX MIN 

-1.2 -1.2 

2.5 2.5 

3 3 

2 

2 

0.8 0.8 

0.55 0.55 

0.55+ 

±1 ±1 

±100 ±100 

50 50 

-50 -50 

±100 

50 50 

-180 -50 -180 -50 

250 250 

30 30 

250 250 

1.5 1.5 

0.05 0.05 

1.5 1.5 

11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 
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MAX 
-1.2 

0.8 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-180 

250 

30 

250 

1.5 

0.05 

1.5 

UNIT 

V 

V 

V 

~A 

~ 

~ 

~A 

~ 
rnA 

~A 

rnA 

~A 

rnA 

pF 

pF 



• Output Ports Have 25-Q.Series Resistors, 
So No External Resistors Are Required 

• State-of-the-Art EPIC-lIB TM BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 1 V at Vee =5 V, TA = 25°C 

• Typical VOLV (Output Undershoot) 
< 0.5 V at Vee = 5 V, TA = 25°C 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Ceramic 300-mil 
DIPs 

description 

These ii-bit buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. 

The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or OE2) input is high, all 11 outputs are in the 
high-impedance state. 

The outputs, which are designed to source or sink 
up to 12 mA, include 25-0 series resistors to 
reduce overshoot and undershoot. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to Vee 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 

SN54ABT5400, SN74ABT5400 
11-BIT LINEIMEMORY DRIVERS 

WITH 3-STATE OUTPUTS 

SN54ABT5400 ••. JT PACKAGE 
SN74ABT5400 .•. DW PACKAGE 

(TOP VIEW) 

Y6 6 

GNO 
GNO 

Y10 

Y11 

OE1 

01 

02 

03 

04 

05 

06 

Vcc 
Vcc 
07 

08 

09 

010 

011 

OE2 

SN54ABT5400 ... FK PACKAGE 
(TOP VIEW) 

03 

02 

01 

Y1 

Y2 

Y3 

Y4 

5 

6 

7 

8 

9 

UU 
vLOCD UUI'-exl 
000»00 

4 321 282726 
25 

24 

23 

22 

21 
10 20 
11 19 

12 1314 151617 18 

LOCDOOl'-exlo) 
>->-zz>->->-

(!)(!) 

09 

010 

011 

OE2 

OEi 

Yii 

Yi0 

The SN54ABT5400 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT5400 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 
OE1 OE2 D V 

L L L L 

L L H H 

H X X Z 

X H X Z 

EPIC·IIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTIfERWlSE NOTED 11110 document contains PRODUCTION 
DATA InfonnS1lon cumHII .. 0/ publicaHon dale. ProcIue1S conlonn to 
spec __ per Ute tenns 0/ Texas Instruments standard warranty. 
ProcIucIIon processing doss not ne<essarlly include testing 0/ all 
parameIl!Is. 
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Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT5400, SN74ABT5400 
11·BIT LINE/MEMORY DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS094A- 03962, DECEMBER 1991 - REVISED OCTOBER 1992 

logic symbolt logic diagram (positive logic) 

01 

02 

03 

04 

05 

06 

07 

08 

09 

010 

011 

14 

15 

28 

27 

26 

25 

24 

23 

20 

19 

18 

17 

16 

& 
r--, 

r--, 

., 
EN 

r 1 
1 'V 

2 

3 

4 

5 

6 

9 

10 

11 

12 

13 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEG Publication 617-12. 

Pin numbers shown are for the DW and JT packages. 

V1 

V2 

V3 

V4 

V5 

V6 

V7 

V8 

V9 

V10 

V11 

01 

14 

15 

28 
>--f---- V1 

To Ten Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10 .................................................. 30 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DW package .............................. 1.2 W 
Storage temperature range ....................................................... -65°C to 150°C 

:1= Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT5400, SN74ABT5400 
11-BIT LINE/MEMORY DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS094A - 03962, DECEMBER 1991 - REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 
SN54ABT5400 SN74ABT5400 

UNIT 
MIN MAX MIN MAX 

VCC Supply voltage 4,5 5,5 4,5 5.5 V 

VIH High-level input voltage 2 ,;;;}' 2 V 

VIL Low-level input voltage i$(j·8 0.8 V 

VI Input voltage o ~::Vce 0 Vec V 

10H High-level output current t!~ -12 -12 rnA 

10L Low-level output current jjl 12 12 rnA 

!1t1l'N Input transition rise or fall rate I Outputs enabled JI:7:' 10 10 ns/V 

TA Operating free-air temperature -55 125 -40 85 °C 

NOTE 2: Unused or floating Inputs must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT5400 SN74ABT5400 
PARAMETER TEST CONDITIONS 

TYPt MIN MAX MIN MAX MIN MAX 

VIK VCC=4.5 V, 11=-18mA -1.2 -1.2 -1.2 

VCC=4.5 V, 10H=-1 rnA 3.35 3.7 3.3 3.35 

VCC = 5 V, 10H=-1 rnA 3.85 4.2 3.8 3.85 
VOH 

Vce =4.5 V, 10H =-3 rnA 3 3.1 

VCC=4.5 V, IOH=-12mA 2.6 2.6 

Vce =4.5 V, 10L = 8 rnA 0.8 0.65 
VOL 

Vce=4.5V, 10L= 12 rnA 0.8 

II Vce=5.5V, VI = Vec or GND ±1 ±1 ±1 

10ZH VCC=5.5V, VO=2.7V 50 /5D 50 

10ZL Vce= 5.5 V, Vo = 0.5 V -50 I~O -50 

loff VCC=O, VI orVO,,4.5 V ±100 1,<' ±100 

ICEX Vce = 5.5 V, VO=5.5V Outputs high 50 /> 50 50 

10 VCC=5.5V, Vo =2.5 V -25 -45 -100 ~~ -100 -25 -100 

10S+ VCC=5.5V, VO=O -50 -200 d;:50 -200 -50 -200 

Outputs high 5 50 '" 50 50 

ICC 
Vce =5.5 V, 10=0, Outputs low 36 45 45 45 
VI = Vec or GND 

Outputs disabled 50 1 50 50 

Vcc =5.5 V, Outputs enabled 1.5 1.5 1.5 
One input at Data inputs 

!1ICC§ 3.4 V, Other Outputs disabled 0.05 0.05 0.05 
inputs at 
VCCorGND Control inputs 1.5 1.5 1.5 

Ci VI = 2.5 V or 0.5 V 3 

Co Vo = 2.5 V or 0.5 V 8 

t All typical values are at VCC = 5 V. 
+ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than V CC or GND. 
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pF 
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SN54ABT5400, SN74ABT5400 
11-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS094A- 03962, DECEMBER 1991- REVISED OCTOBER 1992 

sWitching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER (INPUT) 

tpLH 
D 

tpHL 

tpZH 
OE 

tpZL 

tpHZ 
OE 

tPLZ 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development. CharacterlsUc data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or dis<:ontfnue these products without noUce. 
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TO 
Vee = 5 V, 

(OUTPUT) 
TA=25°e 

MIN TYP 

2 4.5 
Y 

1.5 3.7 

2.5 5.7 
Y 

2 4.4 

1.5 3.6 
Y 

1.5 4.2 
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SN54ABT5400 SN74ABT5400 
UNIT 

MIN MAX MIN MAX 

2 6.7 2 6.5 
ns 

1.5 ~,,5.5 1.5 5.2 

¥~' 
2.5 8.5 

ns 
6.9 2 6.8 

5.5 1.5 5.2 
ns 

1.5 7.4 1.5 6.9 



SN54ABT5400, SN74ABT5400 
11-BIT LINE/MEMORY DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS094A - 03962, DECEMBER 1991 - REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

CL=SOpF 

(see Note A) I 
S1 o Open 

F' 
soon 

From Output ----.f---.------"VV\r--------' 
Under Test 

soon 

-=-

LOAD CIRCUIT FOR OUTPUTS 

Timing Input 

14-- tw ------.! 
1 1 

Input 3 }(:1~.S~V~~~~~ :: Data Input 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

Output 
Control 

TEST S1 

tPLHltpHL Open 

tPLZftPZL 7V 

tPHZItPZH Open 

3V 
-------;(1.S V 
_____ -J. 1'-______ OV 

~ .i. .1 
tsu 1- th 1 

1 1 

-=-x--.... 1 1.5V ~ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

~1_.S_V __ ...J 

tpZL~ 

1 

3V 

OV 

3V 

OV 

Output 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

1 

1 

1 

3.SV 

'-__ I--'f-VOL + 0.3 V V - ---- OL 

1 tpHZ ~ !.-
tpZH ~ 

Output 
Waveform 2 
S1 at Open 

(see Note C) 

~ : 
1,.---..,;----- VOH 

VOH-0.3V 
Output 

=OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR,; 10 MHz, Zo = SO n, tr'; 2.5 ns, tf'; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Output Ports Have 25-Q Series Resistors, 
So No External Resistors Are Required 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
<1 VatVee=5V, TA = 25°C 

• Typical VOLV (Output Undershoot) 
< 0.5 V at Vee = 5 V, TA = 25°C 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Ceramic 300-mil 
DIPs 

description 

These 11-bit buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. 

The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or OE2) input is high, all 11 outputs are in the 
high-impedance state. These devices provide 
inverted data. 

The outputs, which are designed to source or sink 
up to 12 mA, include 25-Q series resistors to 
reduce overshoot and undershoot. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to Vee 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 

SN54ABT5401, SN74ABT5401 
11-BIT LINE/MEMORY DRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

SN54ABT5401 ••. JT PACKAGE 
SN74ABT5401 ••• OW PACKAGE 

(TOP VIEW) 
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SN54ABT5401 •.. FK PACKAGE 
(TOP VIEW) 
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The SN54ABT5401 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT5401 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 

OE1 OE2 0 y 

L L L H 

L L H L 

H X X Z 

X H X Z 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRO~UCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 
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SN54ABT5401, SN74ABT5401 
11-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

logic symbolt 
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tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

Pin numbers shown are for the DW and JT packages. 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

Y8 

Y9 

Y10 

Y11 

logic diagram (positive logic) 

OE1 _.:...14=---cr~ 

28 
01-----1 x}--I---- Y1 

To Ten Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any. output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10 .................................................. 30 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air): OW package . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. 1.2 W 
Storage temperature range ....................................................... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOl low-level output current 

I!.tll!.v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating Inputs must be held high or low. 

PRODUCT PREV~EW information concerns products In the formative or 
design phase Of development Characteristic data and other 

~r:::~~=i=~::a~~o~~= ~::u~~~:.serves the right to 
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SN54ABT5401 SN74ABT5401 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5" 

2 Ii! 2 

h~O.8 0.8 

o .q'<'Vee 0 Vee 

,,"; -12 -12 

is 12 12 

is 10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

ns/V 

°e 



SN54ABT5401, SN74ABT5401 
11-BIT LINE/MEMORY DRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25'C SN54ABT5401 SN74ABT5401 
PARAMETER TEST CONDITIONS 

TYpt UNIT 
MIN MAX MIN MAX MIN MAX 

VIK Vee=4.5 V, 11=-18mA -1.2 -1.2 -1.2 V 

Vee =4.5 V, IOH=-1 mA 3.35 3.7 3.3 3.35 

Vee=5V, IOH=-1 mA 3.85 4.2 3.8 3.85 
VOH V 

Vee=4.5 v, IOH=-3mA 3 3.1 

Vee =4.5 v, IOH=-12mA 2.6 2.6 

Vee =4.5 v, 10L = 8 mA 0.8 0.65 
VOL V 

Vee =4.5 V, IOL=12mA 0.8 

II Vee=5.5 V, VI = Vee or GND ±1 ±1 ±1 IlA 

10ZH Vee=5.5 V, VO=2.7V 50 .$ 50 IlA 
10ZL Vee=5.5 V, Vo = 0.5 V -50 ~50 -50 IlA 
loft Vee = 0, VI or Vo ~ 4.5 V ±100 f:f:" ±100 IlA 
leEX Vee=5.5 V, VO=5.5V Outputs high 50 /;. 50 50 IlA 
10 Vee=5.5 V, VO=2.5 V -25 -45 -100 -:~ -100 -25 -100 mA 

10S+ Vee = 5.5 V, VO=O -50 -200 ~O -200 -50 -200 mA 

Outputs high 5 50 "<. 50 50 IlA 

ICC 
Vee=5.5 V, 10=0, Outputs low 36 45 45 45 mA 
VI = Vee or GND 

Outputs disabled 1 50 50 50 IlA 
Vee=5.5 V, Outputs enabled 1.5 1.5 1.5 
One input at Data inputs 

~Iee§ 3.4 V, Other Outputs disabled 0.05 0.05 '0.05 mA 
inputs at 
Vee or GND Control inputs 1.5 1.5 1.5 

ei VI = 2.5 V or 0.5 V 3 pF 

Co Vo = 2.5 VorO.5 V 8 pF 

t All typical values are at Vee = 5 V. 
+ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
§ This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER (INPUT) 

tpLH 
D 

tpHL 

tpZH 
OE 

tpZL 

tpHZ 
OE 

tpLZ 

PRODUCT PREVIEW information concerns products In the fonnallve or 
design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 

TO 
VCC=5V, 

(OUTPUT) 
TA=25'C 

MIN TYP 

2 4.5 
y 

1.5 4.4 

2.5 5.7 
y 

2 4.4 

1.5 3.6 
Y 

1.5 4.2 
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MAX 

6.1 

5.2 

6.6 

5.5 

4.4 

5.4 
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SN54ABT5401 SN74ABT5401 
UNIT 

MIN MAX MIN MAX 

2 7 2 6.9 
ns 

1.5 ,(5.9 1.5 5.7 

2.5#,%\:I';;'~.6 2.5 8.5 

,#4';"'w 6.9 
ns 

2 6.8 

"'~ 5.5 1.5 5.2 
ns 

1.5 7.4 1.5 6.9 
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SN54ABT5401, SN74ABT5401 
11-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

soon 
From Output ---'~-+----A/V'v-------" 

Under Test 

CL=50pF 

(see Note A) I soon 

Sl o Open 

r' TEST Sl 

tPLttflPHL Open 

tpLzltPZL 7V 

tpHZltpZH Open 

-= 
LOAD CIRCUIT FOR OUTPUTS 

Timing Input 
--------x1.5 V 
____ --J. 1'-_____ _ 

I.. .~ ~ 
1 tsu I' th 1 

1 1 

1'4-- tw ----+I 
1 1 r---

3V 

OV 

Input 3 X .... 1_.5_V ___ :: Data Input -=-X--,",11.5V ~ :: 

VOLTAGE WAVEFORMS 
PULSE DURATION 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Input 
(see Note B) ~~1_.5_V_--J~~1_.5_V ___ 

3V 

OV 

Output 
Control ~1_.5_V __ ... 

3V 

OV 

Output 

1 1 ~ 
tpLH ~ I 1 tpHL 

1 1 ~-VOH 
1 !1.5V: 1.5V 

---+I-J I VOL 

tPHL~ ~tPLH 
\L !r.::- VOH 

,1.5 V Zl.5V 
VOL 

Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

Output 
Waveform 1 

Sl at7 V 
(see Note C) 

Output 
Waveform 2 
Sl atOpen 

(see Note C) 

tpZL~ 

1 

3.5V 

I 
I 
I 

tpZH -+i 

___ t-''l-VOL + 0.3 V 

I tpHZ ~ ~--- VOL 

j4- I 
Ir----r---- VOH 

VOH-0.3V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

= OV 

NOTES: A. CL includes probe and jig capacitance. 
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B. All input pulses are supplied by generators having the following characteristics: PRR '" 1 0 MHz, Zo = 50 n, tr '" 2.5 ns, tf.'" 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high Ilxcept when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuitand Voltage Waveforms 
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• Output Ports Have 25-0 Series Resistors, 
So No External Resistors Are Required 

• State-of-the-Art EPIC-lIB TM BICMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• 'TYPical VOLP (Output Ground Bounce) 
< 1 Vat Vee = 5 V, TA = 25°C 

• 'TYpical VOLV (Output Undershoot) 
< 0.5 V at Vee = 5 V,TA = 25°C 

• Package Options Include Plastic 
Small-outline Packages, Ceramic Chip 
Carriers, and Standard Ceramic 30D-mll 
DIPs 

description 

These 12-bit buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. 

The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or OE2) input is high, all 12 outputs are in the 
high-impedance state. 

The outputs, which are designed to source or sink 
up to 12 mA, include 25-0 series resistors to 
reduce overshoot and undershoot. 

To ensure the high-im~dance state during power 
up or power down, OE should be tied to Vee 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 

SN54ABT5402, SN74ABT5402 
12-BIT LlNElMEMORY DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS100A- JANUARY 1992 - REVISED OCTOBER 1992 

SN54ABT5402 .•• JT PACKAGE 
SN74ABT5402 ••• DW PACKAGE 

. (TOP VIEW) 

01 
02 
03 

Y4 04 
Y5 05 
Y6 6 06 

GNO 07 
Y7 Vcc 
YB OB 
Y9 09 

010 
Y11 011 
Y12 012 
OE1 OE2 

SN54ABT5402 •.• FK PACKAGE 
(TOP VIEW) 

4 321 282726 
5 25 
6 24 
7 23 
8 22 
9 21 
10 20 

11 19 
12 1314 15 16 17 18 

The SN54ABT5402 is characterized for operation over the full military temperature range of -55°e to 125°e. 
The SN74ABT5402 is characterized for operation from -40oe toS5°e. 

FUNCTION TABLE 

INPUTS OUTPUT 
OE1 OE2 D Y 

L L L L 

L L H H 

H X X Z 

X H X Z 

, 
EPIC·IIB is a trademark of Texas Instruments Incorporated. 

~TEXAS 
INSTRUMENTS . 

POST OFFICE BOX 655ij()3 • DALlAS. lEXAS 75265 

Copyright © 1992. Texas Instruments Incorporated 
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SN54ABT5402, SN74ABT5402 
12-BITLINEIMEMORY DRIVERS 
WITH a-STATE OUTPUTS 
SCBSI00A- 03978, JANUARY 1992 - REVISED OCTOBER 1992 

logic symbolt 

01 

02 

03 

04 

05 

06 

07 

08 

09 

010 

011 

012 

14 
15 

28 

27 

26 

25 

24 

23 

22 

20 

19 

18 

17 

16 

& 
r---

" 

:.. 

EN 

1'" 1 
1 \l 

2 

3 

4 

5 

6 

8 

9 

10 

11 

12 

13 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publ.ication 617-12. 

Pin numbers shown are for the OW and JT packages. 

V1 

V2 

V3 

V4 

V5 

V6 

V7 

V8 

V9 

V10 

V11 

V12 

logic diagram (positive logic) 

OE1 _....:.1..;..4_-a-, 

OE2 _..:..:15~--'... ...... .../ 

01 __ 28 __ --1 >--l---'--- V1 

To 11 Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10 .............................................•.•.. 30 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air): OW package .............................. 1.2 W 
Storage temperature range ....................................................... -65°C to 150°C 

=1= Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended. periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT5402, SN74ABT5402 
12-BIT LlNElMEMORV DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS100A - 03978, JANUARY 1992 - REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

SN54ABT5402 SN74ABT5402 
UNIT 

MIN MAX MIN MAX 

Vec Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 f.t~ 2 V 

VIL Low-level input voltage &;<>.8 0.8 V 

VI Input voltage o <f\tce 0 Vce V 

10H High-level Ou1put current B' -12 -12 rnA 

10L Low-level output current is' 12 12 rnA 

atlav Inpu1 transition rise or fall rate I Ou1pu1S enabled -,,>ei! 10 10 nslV 

TA Operating free-air temperature -"-55 125 -40 85 °c 

NOTE 2: Unused or floating Inputs must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54ABT5402 SN74ABT5402 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX MIN 

VIK VCC=4.5V, 11=-18mA -1.2 -1.2 

VCC=4.5V, 10H=-1 rnA 3.35 3.7 3.3 3.35 

VCC=5V, 10H=-1 rnA 3.85 4.2 3.8 3.85 
VOH 

VCC=4.5V, IOH=-3mA 3 3.1 

VCC=4.5V, IOH=-12mA 2.6 2.6 

VCC=4.5V, IOL=8mA 0.8 
VOL 

VCC=4.5V, 10L= 12 rnA 

II VCC=5.5V, VI = VCC or GND ±1 ±1 

10ZH VCC=5.5V, VO=2.7V 50 
,., 

10ZL VCC=5.5V, VO=0.5V -50 ,$'50 

loff VCC=O, VI orVOS4.5 V ±100 ~ 

ICEX VCC=5.5V, VO=5.5V Ou1puts high 50 .. t- 50 

10 VCC=5.5V, VO=2.5V -25 -45 -100 -j1- -100 -25 

105* VCC=5.5V, VO=O -50 -200 ~O -200 -50 

Ou1puts high 5 50 ... 50 

lec 
VCC=5.5V, 10=0, Outputs low 36 45 45 
VI = VCC or GND 

Outputs disabled 1 50 50 

VCC=5.5V, Ou1pu1S enabled 1.5 1.5 
One input at Data inputs 

aICC§ 3.4 V, Other Outputs disabled 0.05 0.05 
inputs at. 
VccorGND Control inputs 1.5 1.5 

Ci VI =2.5 VorO.5 V 3 

Co Vo = 2.5 VorO.5 V 8 

t All typical values are at VCC = 5 V. 
* Not more than one outpu1 should be tested at a time, and the duration of the test should not exceed one second. 
§This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 

PRODUCT PREVIEW InIGrmaIIon ......... pnICIucto In the_or =: ~ 01 _pmant. ~. data and other 
calion ... _n gaols. r .... llI8bumenta_ ..... UIe rlghlto 
or dlaoontlnue ..... ......-without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DAllAS, TEXAS 75265 

MAX 

-1.2 

0.65 

0.8 

±1 

50 

-50 

±100 

50 

-100 

-200 

50 

45 

50 

1.5 

0.05 

1.5 

UNIT 

V 

V 

V 

IlA 
IlA 
IlA 
IlA 
IlA 
rnA 

rnA 

IlA 
rnA 

IlA 

rnA 

pF 

pF 
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SN54ABT5402, SN74ABT5402 
12·BIT LlNElMEMORY DRIVERS 
WITH 3·STATEOUTPUTS 
SCBS100A- 03978, JANUARY 1992 - REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tplH 
D 

tpHl 

tpZH 

tpZL 
OE 

tpHZ 
OE 

tPLZ 

PRODUCT PREVIEW Information concerns prod.CIIlo the fonnallYe or 
design phase of development. Chanlcte~BIIc data and cti1S1' 
speclftcatlona are design goats. Texas Jnstruments reserves the right to 
change or discontinue these prodU~ without notice. . 
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TO 
VCC=5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP 

2 4,5 
Y 

1.5 3.7 

2.5 5.7 
Y 

2 4.4 

1.5 3.6 
Y 

1.5 4.2 

~TEXAS 
INSTRUMENTS 

MAX 

5,7 

4.5 

6.6 

5.5 

4.4 

5.4 

POST OFFICE 80X 655303 • DALLAS, TEXAS 75265 

SN54ABT5402 SN74ABT5402 
UNIT 

MIN MAX MIN MAX 

2 6.7 2 6.5 
ns 

1.5 A. 5.5 1.5 5.2 

2.5~~.6 2.5 8.5 
ns 

~~·;jF 6.9 2 6.8 

~'I;' 5.5 1.5 5.2 
ns 

1.5 7.4 1.5 6.9 



SN54ABT5402, SN74ABT5402 
12-BIT LINEIMEMORY DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS100A - 03978, JANUARY 1992 - REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

5000 
From Output ----.~----< __ -'V'vl\r---~ 

Under Test 

CL=50pF 

(see Note A) I 5000 

S1 o Open 

rD 

-:-

LOAD CIRCUIT FOR OUTPUTS 

Timing Input 

14-- tw -----+I 
1 1 

Input 3 }(\.1._5_V __ :: Data Input 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~_1._5_V_~>:< 1.5 V 

1 1 1__1 

3V 

OV 
Output 
Control 

TEST S1 

tPU¥tPHL Open 

tpLZltpZL 7V 

tPHZltpZH Open 

3V 
-------X1.5 V 
___ ~-....J, 1'-______ OV 

I. .,l. ~ 
Itsurth I 
1 1 

-----*1.5 V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

___ --'):(1.5 V 

3V 

OV 

Output 

tpLH ~ r--r- tpHL 

1 1 I ~-- VOH 
1 !1.5V I 1.5V 

--+-1--' I VOL 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

I 
I 
I 

3.5 V 

--......,r-'i-~"'-+.!-=!.Y VOL 
~. 

tpHL --l.---.i ~ tpLH 

\L y:::-I VOH 
\.1.5 V T 1.5V 

, - VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

tpZH ~ I 

___ ....J!1.5V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR ~ 10 MHz, Zo = 50 0, tr ~ 2.5 ns, tf ~ 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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• Output Ports Have 25-0 Series Resistors, 
So No External Resistors Are Required 

• State-of-the-Art EPIC-lIB 1M BICMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA Per 
JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 1 V at Vee = 5 V, TA= 25°C 

• Typical VOLV (Output Undershoot) 
< 0.5 V at Vee =5 V, TA = 25°C 

• Package Options Include Plastic 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Ceramic 300-mil 
DIPs 

description 

These 12-bit buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. 

The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or OE2) input is high, all 12 outputs are in the 
high-impedance state. These devices provide 
inverted data. 

The outputs, which are designed to source or sink 
up to 12 mA, include 25-0 series resistors to 
reduce overshoot and undershoot. 

To ensure the high-impedance state during power 
up or power down, OE should be tied to Vee 
through a pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 

SN54ABT5403,SN74ABT5403 
12·BIT LlNEIMEMORY DRIVERS 

WITH 3·STATE OUTPUTS 

SN54ABT5403 ••• JT PACKAGE 
SN74ABT5403 .•• OW PACKAGE 

(TOP VIEW) 

Y1 1 01 
Y2 02 
Y3 03 

04 
Y5 05 
Y6 06 

GNO 07 
Y7 VCC 

08 
Y9 09 

010 
Y11 011 
Y12 012 
OE1 OE2 

SN54ABT5403 ., • FK PACKAGE 
(TOP VIEW) 

4 321 282726 
03 5 25 010 
02 6 24 011 
01 7 23 012 
Y1 8 22 OE2 
Y2 9 21 OE1 
Y3 10 20 Y12 
Y4 11 19 Y11 

12 1314 15 1617 18 

IOCOC!;:<XlO')O 
>->-z >->->= 

C!l 

The SN54ABT5403 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT5403 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 

OEl OE2 0 Y 

L L L H 

L L H L 

H X X Z 

X H X Z 

EPIC-lIB is a trademark of TexaS Instruments Incorporated. 

~TEXAS 
INSTRUMENTS 
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Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT5403, SN74ABT5403 
12·BIT LlNEIMEMORY DRIVERS 
WITH 3-5TATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER:l992 

logic symbolf 

01 

D2 

D3 

D4 

05 

D6 

07 

D8 

D9 

010 

011 

012' 

14 

15 

28 

27 

26 

25 

24 

23 

22 

20 

19 

18 

17 

16 

& 
"'-
"'-

EN 

., 
1 

r 
" 

1 

2 

3 

4 

5 

6 

8 

9 

10 

11 

12 

13 

Vl 

V2 

V3 

V4 

V5 

V6 

Y7 

V8 

V9 

Vl0 

V11 

V12 

logic diagram (positive logic) 

OEl _..:...14'---cr, 

OE2 _.:..:15~---LL..."/ 

28 
01----; .x.l---1f----- Vl 

To 11 Other Channels 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

Pin numbers shown are for the DW and JT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10 .......••............••......•......•............. 30 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ................................................. '.' . . .. -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): OW package .............................. 1.2 W 
Storage temperature range....... ............................ ..... ...... ......... -65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device, These are stress ratings only, and 
functional operation of the device at these or any other condttions beyond those indicated under "recommended operating conditions· is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device· reliability. 

NOTE 1: The input and output negative-voHage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input volt!!ge 

VI Input voltage 

10H High-level output current 

10L Low-level output current 

SN54ABT5403, SN74ABT5403 
12-BIT LINE/MEMORV DRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

SN54ABT5403 SN74ABT5403 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 ;J! 2 V 

,~.8 0.8 V 

O~ee 0 Vee V 

lJ -12 -12 mA 

~ 12 12 mA 

IJ.tlIJ.v Input transition rise or fall rate I Outputs enabled ~ 10 10 nslV 

TA Operating free-air temperature -55 125 -40 85 °e 

NOTE 2: Unused or floating inputs must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT5403 SN74ABT5403 
PARAMETER . TEST CONDITIONS TYpt MIN MAX MIN MAX MIN 

VIK Vee=4.5V, 11=-18mA -1.2 -1.2 

Vee=4.5V, IOH=-1 mA 3.35 3.7 3.3 3.35 

Vee=5V, IOH=-1 mA 3.85 4.2 3.8 3.85 
VOH 

Vee=4.5V, IOH=-3mA 3 3.1 

Vee=4.5V, IOH=-12mA 2.6 2.6 

Vee=4.5V, IOL=8mA 0.8 
VOL 

Vee=4.5V, IOL=12mA 

II Vee=5.5V, VI = Vee or GND ±1 ±1 

10ZH Vee=5.5V, VO=2.7V 50 ,~ 
10ZL Vee=5.5V, VO=0.5V -50 ~"50 

loff Vee =0, VI orVOS;4.5 V HOO {f 

leEX Vee=5.5V, VO=5.5V Outputs high 50 /-:- 50 

10 Vee=5.5V, VO=2.5V -25 -45 -100 -}$ -100 -25 

105* Vee=5.5V, VO=O -50 -200 .&:50 -200 -50 

Outputs high 5 50 .... 50 

ICC 
Vee=5.5V, 10=0, Outputs low 36 45 45 
VI = Vee or GND 

Outputs disabled 1 50 50 

Vee=5.5V, Outputs enabled 1.5 1.5 
One input at Data inputs 

IJ.lee§ 3.4 V, Other Outputs disabled 0.05 0.05 
inputs at 

Control inputs VeeorGND 1.5 1.5, 

ei VI = 2.5 VorO.5 V 3 

Co Vo = 2.5 VorO.5 V 8 

t All typical values are at Vee = 5 V. 
* Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
§This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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MAX 

-1.2 

0.65 

0.8 

±1 

50 

-50 

±100 

50 

-100 

-200 

50 

45 

50 

1.5 

0.05 

1.5 

UNIT 

V 

V 

V 

IIA 
IIA 
IIA 
IIA 
IIA 
mA 

mA 

IIA 
mA 

IIA 

mA 

pF 

pF 



SN54ABT5403, SN74ABT5403 
12-BIT LlNEIMEMORY DRIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER (INPUT) 

tpLH 
0 

tpHL 

tpZH 

tpZL 
OE 

tpHZ 
OE 

tpLZ 

PRODUCT PREVIEW InIormoIIon concorns prod"" In a. _ or = 01 --... Cho-.uc cilia ond _ 
• oredoolgngoola. ToxuInolrullllllll ..... a.rWdlD 

ord __ pn>ducIa__ . 

TO 
VcC=5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP 

2 4.5 
Y 

1.5 4.4 

2.5 5.7 
Y 

2 4.4 

1.5 3.6 
Y 

1.5 4.2 

~TEXAS. 
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MAX 

6.1 

5.2 

6.6 

5.5 

4.4 

5.4 

POST OFFICE BOX 655303 • DALLAS, TEXAS 752tl5 

SN54ABT5403 SN74ABT5403 
UNIT 

MIN MAX MIN MAX 

2 7 2 6.9 
ns 

1.5 1\5.9 1.5 5.7 

2.!k>':~~.6 2.5 8.5 

"'«~. 6.9 
ns 

2 6.8 
~ .. 5.5 1.5 5.2 

ns 
1.5 7.4 1.5 6.9' 



SN54ABT5403, SN74ABT5403 
12-BIT LINE/MEMORY DRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

S1 soon 
From Output ----.>--~.---"'AI\r----./ 

Under Test 

CL=50pF T 
(see Note A) 

soon 

Input 
(see Note B) 

LOAD CIRCUIT FOR OUTPUTS 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~_1._5_V_--,>:< 1.5 V 

o 7V 

o Open 

rD 

TEST S1 

tpLWtPHL Open 
tpLZltpZL 7V 

tpHZItPZH Open 

-= 

Timing Input -------y1.5 V 
_____ .J. 1'--_____ OV 

3V 

3V 

OV 

Data Input 

Output 
Control 

I l.. I 
14 t ·r th ·1 I su I 

-=-X--""I11•5V ~:: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

==>:<1.5 V ):(1.5 V 

tpZL~ 14- I 

3V 

OV 

Output 

tpLH +--.: K tpHL 

I I ~-VOH 
I !1.5V: 1.5V 

--+-1 -J I VOL 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

__ .... 1 ..... II tpLZ -+I j.-
I ~ I ~--- 3.5V I 1.5V I 
I . I VO"'--+~·~ VOL 

tpHL --l.----.\ ~ tpLH 
I ItpHZ~ ~ , 

tpZH ~ j4- I 
\L y:-::-I VOH 
,1.5 V T 1.5V 

. -- VOL 
Output 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

1,.1.-5-V-....,~:-V~H-O.3V VOH 
___ .J. =OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 n. tr s 2.5 ns, tf S 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with intemal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Output Ports Have Equivalent 25-0 Series 
Resistors, So No External Resistors Are 
Required 

• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 V at Vee = 5 V, T A = 25°C 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 30o-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-ta-Center Spacings 

description 

The' ABT162240 is a 16-bit buffer and line driver 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. The device can be 
used as four 4-bit buffers, two 8-bit buffers, or one 
16-bit buffer. This device provides inverting 
outputs and symmetrical OE (active-low 
output-enable) inputs. 

SN54ABT162240, SN74ABT162240 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

SN54ABT162240 ... WD PACKAGE 
SN74ABT162240 ..• DL PACKAGE 

(TOP VIEW) 

10E 1 
1Y1 

1Y2 

2Y2 9 
GND 

2Y4 
3Y1 
3Y2 

GND 
3Y3 
3Y4 
VCC 
4Y1 
4Y2 

GND 
4Y3 
4Y4 
40E 

20E 
1A1 
1A2 
GND 
1A3 
1A4 

VCC 
2A1 
2A2 
GND 
2A3 
2A4 
3A1 
3A2 
GND 
3A3 
3A4 

VCC 
4A1 
4A2 
GND 
4A3 
4A4 
30E 

The outputs, which are designed to source or sink up to 12 mA, include 25-0 series resistors to reduce overshoot 
and undershoot. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT162240 is available in TI's shrink small-outline package (DL), which provides twice the 1/0 pin 
count and functionality of standard smalJ-outiine packages in the same printed-circuit-board area. 

The SN54ABT162240 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT162240 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each 4-bit buffer) 

INPUTS OUTPUT 

OE A Y 

L H L 

L L H 

H X Z 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 
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SN54ABT162240, SN74ABT162240 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

logic symbolt logic diagram (positive logic) 

10E 

20E 

30E 

40E 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

3A1 

3A2 

3A3 

3A4 

4A1 

4A2 

4A3 

4A4 

1 

48 

25 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

" 
" 
" 
r---

EN1 

EN2 

EN3 

EN4 , 
1 

1 

1 

1 

r 
2 

1\7 1Y1 
3 

1Y2 
5 

1Y3 
6 

1Y4 
8 

2\7 2Y1 
9 

2Y2 
11 

2Y3 
12 

2Y4 
13 

3'1 3Y1 
14 

3Y2 
16 

3Y3 
17 

3Y4 

4\7 
19 

4Y1 
20 

4Y2 
22 

4Y3 
23 

4Y4 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 
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1A1 

1A2 

1A3 

1A4 

20E 

2A1 

2A2 

2A3 

2A4 

30E 

3A1 

3A2 

3A3 

3A4 

40E 

4A1 

4A2 

4A3 

4A4 
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47 

46 

44 

43 

48 

41 

40 

38 

37 

25 

36 

35 

33 

32 

24 

30 

29 

27 

26 

2 1Y1 

3 1Y2 

5 
1Y3 

6 
1Y4 

8 2Y1 

9 2Y2 

11 
2Y3 

12 
2Y4 

13 3Y1 

14 3Y2 

16 
3Y3 

17 
3Y4 

19 4Y1 

20 4Y2 

22 
4Y3 

23 
4Y4 



SN54ABT162240, SN74ABT162240 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10 .................................................. 30 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at T A = 55°C (in still air) ........................................ 0.85 W 
Stor~ge temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated cond~ions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

I1tll1v Input transition rise or fall rate I Outputs enabled 

TA Operating tree-air temperature 

NOTE 2: Unused or floating Inputs must be held high or low. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABTI62240 SN74ABT162240 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vee 0 Vee 

-12 -12 

12 12 

10 10 

-55 125 -40 85 

UNIT 

v 
V 

V 

V 

rnA 

rnA 

ns/V 

°e 
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SN54ABT162240, SN74ABT162240 
16·BIT BUFFERS/DRIVERS 
WITH 3~STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT162240 SN74ABT162240 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX MIN 

VIK Vee=4.5V, 11=-18mA -1.2 -1.2 

Vee=4.5V, IOH=-1 mA 3.35 3.3 3.35 

Vee=5V, IOH=-1 mA 3.85 3.8 3.85 
VOH 

Vee =4.5 V, IOH=-3mA 3.1 3 3.1 

Vec=4.5V, IOH=-12mA 2.6:1: 2.6 

VCC=4.5V, IOl=8mA 0.4 0.8 0.8 
VOL 

Vec=4.5V, 10l= 12mA 

II VCC=5.5V, VI = VCC or GND ±1 ±1 

10ZH VCC=5.5V, VO=2.7V 50 50 

10Zl VCC = 5.5 V, VO=0.5V -50 -50 

loff VCC=O, VI orVO,,4.5 V ±100 

ICEX VCC = 5.5 V, VO=5.5V Outputs high 50 50 

10§ VCC=5.5V, VO=2.5V -50 -100 -180 -50 -180 -50 

Outputs high 2 2 

ICC 
VCC=5.5V, 10=0, Outputs low 32 32 
VI = Vce or GND 

Outputs disabled 2 2 

VCC=5.5V, Outputs enabled 1 1.5 
One input at Data inputs 

LlleCll 
3.4 V, 

Outputs disabled 0.05 1 
Other inputs 
atVCC or 

Control inputs 1.5 1.5 GND 

Ci VI = 2.5 V or 0.5 V 7 

Co Vo = 2.5 V or 0.5 V 7 

t All typical values are at Vce = 5 V. 
:I: On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 
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MAX 

-1.2 

0.65 

0.8 

±1 

50 

-50 

±100 

50 

-180 

2 

32 

2 

1 

0.05 

1.5 

UNIT 

V 

V 

V 

IlA 
IlA 
IlA 
IlA 
IlA 

mA 

mA 

mA 

pF 

pF 



SN54ABT162240, SN74ABT162240 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992' 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

51 soon 
From Output --.------4.--A./V'v---...J 

Under Test 

o Open 

CL=SOpF 

(see Note A) I soon 

LOAD CIRCUIT FOR OUTPUTS 

Ioe-- tw -----+I 
1 I~ __ __ 

Input 3 X\..l_.S_V __ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.SV )(1.SV 

I 
1 1 

tpLH~ 

3V 

OV 

TEST 51 

tPLWtPHL Open 

tPLZltpZL 7V 

tPHZltpZH Open 

Timing Input -------X1.S V -----....1. 1'-______ OV 

3V 

Data Input 

Output 
Control 

i 4"---';.~4------'~ 
Itsu l th i 

--"""""'}(l.SV ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

__ -....I):(1.S V 

3V 

OV 

1 
/1.SV 

KtPHL 

I ~VOH 
Output 

Waveform 1 
51 at7V 

(see Note C) 

3.SV 

Output 1 
1 

I 1.SV 

I VOL 
1 ~tPLH tPHL~ 

I 
I 
I 

tpZH ~ 

'-_--IHf-VOL + 0.3 V 
1 tpHZ -+i j.-- - - - VOL 

~ I 

\l.SV 
FVOH 

Output 
Waveform 2 
51 atOpen 

: (see Note C) 

1_--+---- VOH 
VOH-0.3V 

1.S V Output 
VOL =OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TiMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR ,:; 10 MHz, Zo = 50 Q, tr':; 2.5 ns, tf ,:; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Output Ports Have Equivalent 25-0 Series 
Resistors, So No External Resistors Are 
Required 

• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 Vat Vee = 5 V, TA = 25°C • 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 300-mll Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages USing 
25-mil Center-to-Center Spacings 

description 

The' ABT162244 is a 16-bit buffer and line driver 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. The device can be 
used as four 4-bit buffers, two 8-bit buffers, or one 
16-bit buffer. This device provides noninverting 
outputs and symmetrical DE (active-low 
output-enable) inputs. 

SN54ABT162244, SN74ABT162244 
16-BIT BUFFERSIDRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISED MAY 1993 

SN54ABT162244 ••• WD PACKAGE 
SN74ABT162244 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

10E 

2Y2 
GND 

2Y4 
3Y1 
3Y2 

GND 
3Y3 
3Y4 
Vcc 
4Y1 
4Y2 

GND 
4Y3 
4Y4 
40E 

20E 
1A1 
1A2 
GND 
1A3 
1A4 

Vcc 
2A1 
2A2 
GND 
2A3 
2A4 
3A1 
3A2 
GND 
3A3 
3A4 

Vcc 
4A1 
4A2 
GND 
4A3 
4A4 
30E 

The outputs, which are designed to source or sink up to 12 mA, include 25-0 series resistors to reduce overshoot 
and undershoot. 

To ensure the high-impedance state during power up or power down, DE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT162244 is available in TI's shrink small-outline package (DL), which provides twice the lID pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT162244 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT162244 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each 4-bH buffer) 

INPUTS OUTPUT 

OE A Y 

L H H 

L L L 

H X Z 

Widebus and EPIC·nSare trademarKs of Texas Instruments Incorporated. 
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SN54ABT162244, SN74ABT162244 
16·BIT BUFFERSJDRIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED MAY 1993 

logic symbolt logic diagram (positive logic) 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

3A1 

3A2 

3A3 

3A4 

4A1 
4A2 

4A3 

4A4 

1 

48 

25 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

f', 

~ 

" 
f', 

EN1 

EN2 

EN3 

EN4 , 
1 

1 

1 

1 

r 2 
1'i7 1Y1 

3 
1Y2 

5 
1Y3 

6 
1Y4 

8 
2'i7 2Y1 

9 
2Y2 

11 
2Y3 

12 
2Y4 

13 
3'i7 3Y1 

14 
3Y2 

16 
3Y3 

17 
3Y4 

19 
4'i7 4Y1 

20 
4Y2 

22 
4Y3 

23 
4Y4 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 

and lEe Publication 617-12. 
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10E 

1A1 

1A2 

1A3 

1A4 

20E 

2A1 

2A2 

2A3 

2A4 

30E 

3A1 

3A2 

3A3 

3A4 

40E 

4A1 

4A2 

4A3 

4A4 
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47 

46 

44 

43 

48 

41 

40 

38 

37 

25 

36 

35 

33 

32 

24 

30 

29 

27 

26 

2 1Y1 

3 
1Y2 

5 
1Y3 

6 
1Y4 

8 2Y1 

9 2Y2 

11 
2Y3 

12 
2Y4 

13 3Y1 

14 3Y2 

16 
3Y3 

17 
3Y4 

19 4Y1 

20 4Y2 

22 
4Y3 

23 
4Y4 



SN54ABT162244, SN74ABT162244 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992- REVISED MAY 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -Q.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DGG package ............................. 0.8 W 

DL package .............................. 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voRage 

IOH High-level output current 

IOL Low-level output current 

I1t/!;.v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating Inputs must be held high or low. 

PRODUCT PREVIEW I_on ........ producIB In DIe lo,malM! or 
design phass 01 dev8Iopmsnl Chsracle,laIIc data and _ 
_ 1_ are design gosIa. ToX8B InBINmenIB ........ Ih. ~ghllO 
chango or dlsconltnuelhaaa produclB wlthoul notic •• ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT162244 SN74ABT162244 

MIN MAX MIN MAX 
4.5 5.5 4.5 5.5 

2 _6J- 2 

~,zo.8 0.8 

0 ~""Vee 0 Vee 

G -12 -12 

,$J 12 12 

",tJIf 10 10 

-55 125 -40 85 

UNIT 

V 

v 

V 

V 

mA 

mA 

ns/V 

°e 
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SN54ABT162244, SN74ABT162244 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992-REVISEDMAY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT162244 SN74ABT162244 
PARAMETER TEST CONDITIONS 

TYpt 
UNIT 

MIN MAX MIN MAX MIN MAX 

VIK Vce=4.5V, 11=-18mA -1.2 -1.2 -1.2 V 

Vce=4.5V, 10H =.,.. 1 rnA 3.35 3.3 3.35 

Vce=5V, IOH=-1 rnA 3.85 3.8 3.85 
VOH V 

Vce=4.5V, IOH=-3mA 3.1 3 3.1 

Vce=4.5V, IOH=-12mA 2.e* 2.6 

Vce=4.5V, IOL=8mA 0.4 0.8 0.8 0.65 
VOL V 

Vee=4.5V, IOL=12mA 0.8 

II Vee=5.5V, VI = Vee or GND ±1 ~ ±1 IiA 
10ZH Vce=5.5V, VO=2.7V 10 h~O 10 IiA 
10ZL Vce=5.5V, VO=0.5V -10 o~10 -10 IiA 
loff Vce=O, Vl orVO:S;4.5V ±100 ,";-±100 ±100 IiA 
ICEX Vce =5.5 V, VO=5.5V Outputs high 50 if 50 50 IiA 
10§ Vee=5.5V, VO=2.5V -25 -55 -100 -# -100 -25 -100 rnA 

Outputs high 2 .... 2 2 

ICC 
Vee=5.5V, 10=0, Outputs low 30 30 30 rnA 
VI = Vee or GND 

Outputs disabled 2 2 2 

Vce=5.5V, Outputs enabled 50 50 50 
One Input at Data inputs 

Alcell 
3.4 V, 

Outputs disabled 50 50 50 IiA Other inputs 
at Vee or 

Control inputs 50 50 50 GND 

ei VI = 2.5 V or 0.5 V 3 pF 

Co VO=2.5 VorO.5 V 8 pF 

t All typical values are at Vce = 5 V. 
:t: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ Not more than one output should be. tested at a time, and the duration of the test should not exceed one second. 
11 This.is the.increase in supply current for each inputthat is at the specified TTL voltage level rather than Vee or GND. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER (INPUT) 

tpLH 
A 

tpHL 

IpZH 

tpZL 
OE 

tPHZ 
OE 

tpLZ 

PRODUCT PREVIEW InIonnatIon concom. products In the _ or 

C Phaoo or_opment. Ch_ - and oIhor 
on. are de8lgn g ..... Tuas Inalrumanta _the right to 

c ange or discontihue these products without notice. 
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TO 
VCc=5V, 
TA = 25°C 

(OUTPUT) 
MIN TYP MAX 

Y 

y 

Y 

1 2.5 

1 3.1 

1 3.2 

1 3.2 

1 3.2 

1 3.1 
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SN54ABT162244 SN74AaT162244 
UNIT 

MIN MA.l MIN MAX 

1 ~ 1 3.9 

&5 
ns 

1 1 4.8 

1 Lq, 5.6 1 5.4 

t~ 
ns 

5.2 1 5.1 

§ 4.7 1 4.6 

Q<c'1 
ns 

4.6 1 4.5 



SN54ABT162244, SN74ABT162244 
16-BIT BUFFERS/DRIVERS 

WITH a-STATE OUTPUTS 
JUNE 1992-REVISED MAY 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

500n 
From Output ----e~----<.--'Vv'lr---~ 

S1 o Open 

Under Test 

CL=50pF 

(see Note A) I 500n rD 

-= 
LOAD CIRCUIT FOR OUTPUTS 

\4-- tw----.! 
1 Ir-__ __ 

Input 3 ~,-1_.5_V __ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.5V X1•5V 
I 

tPLH --:..---.: 

3V 

OV 

TEST S1 

tpLtVtPHL Open 

tpLZltpZL 7V 

tpHZItPZH Open 

Timing Input -------X1.5 V 

-----:--.....J,I'------- OV 

3V 

Data Input 

Output 
Control 

i'-t·~ ~ I su th I 

--"""'*1.5 V '£ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

==>:<1.5 V ):(1.5 V 

tpZL~ 14- I 

3V 

OV 

Output 

KtPHL ~ Output I : tpLZ --.I 
1 11•5V 

~VOH I ~ I Xc 3.5 V 
1 

Waveform 1 

I 
i 1.5V 

S1 at7V 
I 1.5V I 

YOL+O.3V V 
I VOL I I ~. -- OL (see Note C) 

1 

t+---+J-tPLH 
I I tpHZ ~ 

tPHL~ tPZH ~ ~ Output I 

\1.5V 
FVOH Waveform 2 

!1.5V 
'(oH -O.3V VOH 

1.5 V S1 at Open 
=OV 

Output 
- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

(see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR ~ 10 MHz, Zo = 50 n. tr ~ 2.5 ns, tf ~ 2.5 ns. 
C. Waveform 1 is for an output with internal oonditions such that the output is low except when disabled by the output oontrol. 

Waveform 2 is for an output with internal oonditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• A-Port Outputs Have Equivalent 25-0 
Series Resistors, So No External Resistors 
Are Required 

• Members of the Texas Instruments 
Wldebus ™ Family 

• State-of-the-Art EPIC-liB ™ BiCMOS DeSign 
. Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 V at Vee =5 V, TA = 25°C 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 3GO-mil Shrink 
Small-outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

The 'ABT162245 is a 16-bit (dual-octal) 
noninverting 3-state transceiver designed for 
synchronous two-way communication between 
data buses. The control function implementation 
minimizes external timing requirements. 

SN54ABT162245, SN74ABT162245 
16·BIT BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
MARCH 1993 

SN54ABT162245 ••• WD PACKAGE 
SN74ABT162245 .•• DGG OR DL PACKAGE 

(TOPlJIEW) 

1DIR 1 
181 
182 

GND 4 

186 9 
GND 

188 
281 
282 

GND 
283 
284 
Vee 
285 
286 

GND 
287 
288 

2DIR 

10E 
1A1 
1A2 
GND 
1A3 
1A4 
Vee 
1A5 
1A6 
GND 
1A7 
1A8 
2A1 
2A2 
GND 
2A3 
2A4 
Vee 

30 2A5 
29 2A6 
28 GND 
27 2A7 
26 2A8 
25 20E 

This device can be used as two 8-bit transceivers or one 16-bit transceiver. It allows data transmission from the 
A bus to the B bus or from the B bus to the A bus depending upon the logic level at the direction-control (DIR) 
input. The output-enable (OE) input can be used to disable the device so that the buses are effectively isolated. 

The A-port outputs, which are designed to sourceor sink up to 12 rnA, include 25-0 series resistors to reduce 
overshoot and undershoot. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pull up 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT162245 is available in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-boardarea. 

The SN54ABT162245 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT162245 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each B-blt section) 

INPUTS 
OPERATION 

OE DIR 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

Widebus and EPIC-ITB are trademarks of Texas Instruments Incorporated .. 
PROIJUCT PREVIEW Informallan __ praducts In 1ha _ or 
_ p/IIIo 01 devoIopmonI. Ch_ _ and _ 
..... 1ftcoit ..... _goaIs. TexaaIn __ .... lhe~ghlto "'-or _nua_ producIa without notice. ~TEXAS 
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SN54ABT162245, SN74ABT162245 
16-81T BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
MARCH 1993 

logic symbolt 

10E 

10lR 

20E 

20lR 

lAl 

lA2 

lA3 

lA4 

lA5 

lA6 

lA7 

lA8 

2Al 

2A2 

2A3 

2A4 

2AS 

2A6 

2A7 

2A8 

48 

1 

2S 

24 

47 

46 

44 

43 
41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

"- G3 
"-

L 
3ENl [BA) 
3 EN2[AB) . 

"- G6 L 6EN4[BA) 
6 ENS [AB) 

" ., 
L 

'ill <l 

[> 

L 
4 <l 

[> 

r 

2'il ---.J 

5'il -=-r 

2 

3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

lBl 

lB2 

lB3 

lB4 

lBS 

lB6 

lB7 

lB8 

2Bl 

2B2 

2B3 

2B4 

2BS 

2B6 

2B7 

2B8 

logic diagram (positive logic) 

10lR ---=.1---.>-t 

L-______ -+~--------e-~48~ 10E 

lAl ~47=---'--1 

1--..... __ 2_ 1 Bl 

To Seven Other Channels 

20lR -=.24~--1 

'--______ -+-+ ________ ..... =2So- 20E 

2Al ~36=---'--I 

1--..... ___ 13_ 2Bl 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 

. Current into any output in the low state, 10: SN54ABT162245(B port) .......................... 96 mA 
SN74ABT162245 (B port) ......................... 128 mA 
A port ..................... _ . . . . . . . . . . . . . . . . . . . . .. 30 mA 

Input clamp current, 11K (VI < 0) .... , ........ _ ............................................. -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at T A = 55°C (in still air): DGG package ............................. 0.8 W 

DL package .............................. 0.85 W 
Storage temperature range ..... ~ ...................................... ,. . . . . . . . .. -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

Bport 
10H High-level output current 

Aport 

Bport 
10L Low-level output current 

Aport 

!;.tl!;'v Input transition rise or fall rate Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or 110) must be held high or low. 

~TEXAS 
INSTRUMENTS 

SN54ABT162245, SN74ABT162245 
16-BIT BUS TRANSCEIVERS 

. WITH 3-STATE OUTPUTS 
MARCH 1993 

SN54ABT162245 SN74ABT162245 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 Vee 0 Vee V 

-24 -32 
rnA 

-12 -12 

48 64 
rnA 

12 12 

10 10 nslV 

-55 125 -40. 85 °e 
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SN54ABT162245, SN74ABT162245 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
MARCH 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TEST CONDITIONS 
TA=25°C SN54ABT162245 SN74ABT162245 

PARAMETER 
TYpt MIN MAX MIN MAX 

VIK VCC=4.5V, 11=-18mA -1.2 -1.2 

VCC=4.5V, IOH=-3mA 2.5 2.5 

VCC=5V, IOH=-3mA 3 3 

VOH VCC=4.5V, IOH=-24mA 
Bport 

2 2 

VCC= 4.5V, IOH=-32mA 2:1: 

VCC=4.5V, IOH=-12mA Aport 2.6:1: 

IOl=8mA 0.4 0.8 0.8 

IOl=12mA 
Aport 

VOL VCC=4.5V 
IOl=48mA 0.55 0.55 

IOl= 64 mA 
Bport 

0.55:1: 

Control 
±1 ±1 VCC= 5.5 V, inputs II VI = VCC or GND 

AorB ports ±100 ±100 

IOZH§ VCC=5.5V, VO=2.7V 50 50 

IOZl§ VCC=5.5V, VO=0.5V -50 -50 

loff VCC=O, VI orVO :5:4.5 V ±100 

ICEX VCC=5.5V, VO=5.5V Outputs high 50 50 

IO'll VCC=5.5V, VO=2.5V -50 -100 -180 -50 -180 

VCC=5.5V, Outputs high 2 2 

ICC 10=0, 
AorBports 

Outputs low 32 32 
VI = VCCor Outputs 
GND disabled 2. 2 

VCC= 5.5 V, Outputs 
1 . 1.5 

enabled One input at Data inputs 

<1ICC# 
3.4 V, Outputs 

0.05 1 
Other inputs at disabled 
VCCorGND Control inputs 1.5 1.5 

Ci VI = 2.5 V or 0.5 V 7 

Cio VO=2.5 VorO.5 V 7 

t All typical values are at VCC = 5 V. 
:I: On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and IOZl include the input leakage current. 
'll Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

MIN 

2.5 

3 

2 

2.6 

-50 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 
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MAX 

-1.2 

0.65 

0.8 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-180 

2 

32 

2 

1 

0.0$ 

1.5 

UNIT 

V 

V 

V 

IJ.A 

IJ.A 
IJ.A 
IJ.A 
IJ.A 
mA 

mA 

mA 

pF 

pF 



SN54ABT162260, SN74ABT162260 
12-BIT TO 24-BIT MULTIPLEXED D·TYPE LATCHES 

WITH SERIES·DAMPING RESISTORS AND 3-STATE OUTPUTS 

• B-Port Outputs Have Equivalent 2S-0 
Series Resistors, So No External Resistors 
Are Required 

• Members of the Texas Instruments 
Widebus™ Family 

• State-of-the-Art·EPIC-IIBTM BiCMOS Design 
Significantly Reduces Power DisSipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 301S; Exceeds 200V 
Using Machine Model (C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds SOO mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 V at Vee = S V, TA = 2SoC 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Bus-Hold on Data Inputs Eliminates the 
Need for External PuliupIPulidown 
Resistors 

• Packaged in Plastic 30Q-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceram!c Flat Packages Using 
2S-mil Center-to-Center Spacings 

description 

The 'ABT162260 is a 12~bit to 24-bit multiplexed 
D-type latch used in applications where two 
separate data paths must be multiplexed onto, or 
demultiplexed from, a single data path. Typical 

JUNE 1992 - REVISED JUNE 1993 

SN54ABT162260 ••• WD PACKAGE 
SN74ABT162260 ••• DL PACKAGE 

OEA 

283 
GND 
282 

Vee 
A1 

A3 
GND 

A4 
A5 
A6 
A7 
A8 
A9 

GND 
A10 
A11 
A12 
Vee 
181 
182 

GND 
183 

LE28 
SEL 

(TOP VIEW) 

1 

3 

11 

OE28 
LEA28 
284 
GND 
285 
286 
Vee 
287 
288 
289 
GND 
2810 
2811 
2812 
1812 
1811 
1810 
GND 
189 
188 
187 
Vee 
186 
185 
GND 
184 
LEA18 
OE18 

applications include multiplexing and/or demultiplexing of address and data information in microprocessor or 
bus-interface applications. This device is also useful in memory-interleaving applications. 

Three 12-bit I/O ports (A1-A12, 1 B1-1 B12, and 2B1:-2B12) are available for address and/or data transfer. The 
output-enable (OE1 B, OE2B, and OEA) inputs control the bus transceiver functions. The OE1 Band OE2B 
control signals also allow bank control in the A to B direction. 

Address and/or data information can be stored using the internal storage latches. The latch-enable (LE1 B, 
LE2B, LEA 1 B, and LEA2B) inputs are used to control data storage. When the latch-enable input is high, the latch 
is transparent. When the latch-enable input goes low, the data present at the inputs is latched and remains 
latched until the latch-enable input is returned high. 

The B-port outputs, which are designed to sink up to 12 mA, include 25-0 series resistors to reduce overshoot 
and undershoot. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pull up 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED IIIIs document contains PRODUCTION 

=I==::ma:: ~:.~:..~::::wm ~ 
Production _109 does not _~Iy Include taoIIng n 
paramatera. . ~TEXAS 
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SN54ABT162260, SN74ABT162260 
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES 
WITH SERIES-DAMPING RESISTORS AND 3-STATE OUTPUTS 
JUNE 1992- REVISED JUNE 1993 

description (continued) 

6-66 

The SN74ABT162260.is available in TI's shrink small-outline package (DL), which provides twice the 1/0 pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT162260 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT162260 is characterized for operation from -40°C to 85°(;. 
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FUNCTION TABLES 

B TO A (OEB = H) 

INPUTS 

SEL LEtB LE2B OEA 

H H X L 

H H X L 

H L X L 

L X H L 

L X H L 

L X L L 

X X X H 

ATO B(OEA= H) 

OUTPUT 
A 

H 

L 

Ao 
H 

L 

Ao 
Z 

INPUTS OUTPUTS 

LEA2B OE1B OE2B 1B 

H L L H 

H L L L 

L L L H 

L L L L 

H L L 160 
H L L 160 
L L L 160 
X H H Z 

X L H Active 

X H L Z 

X L L Active 
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I~gic diagram (positive logic) 
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SN54ABT162260, SN74ABT162260 
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES 
WITH SERIES-DAMPING RESISTORS AND 3-STATE OUTPUTS 
JUNE 1992 - REVISED JUNE 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ..... '.' ........................................... -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT162260 (A port) .......................... 96 mA 

SN74ABT162260 (A port) ......................... 128 mA 
B port ........................................... 30 mA 

Input clamp current, 11K (VI < 0) .................................... , .............. , ....... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air) ........................................... 1 W 
Storage temperature range .... ,.................................................. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

Aport 
IOL Low-level output current 

Bport 

I1t/l1v Input transition rise or fall rate Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating control inputs must be held high or low. 

PRODUCT 'PREVIEW information concems products in the formative or 
design phase 01 development. Characteristic _ and other 
specifications are design goals. Texas Instruments resetVeS the right to 
change or discontinue these products wHhout notice. 
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MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 /$: 2 

)!l'.8 0.8 

0 ",ti!f/ee 0 Vee 

~ -24 -32 

J:5 48 64 

J;i 12 12 

~ 10 10 

-55 125 -40 85 

UNIT 

v 
V 

V 

V 

rnA 

rnA 

ns/V 

°e 



SN54ABT162260, SN74ABT162260 
12-BIT TO 24-BIT MULTIPLEXED D·TYPE LATCHES 

WITH SERIES·DAMPING RESISTORS AND 3-STATE OUTPUTS 
JUNE 1992 - REVISED JUNE 1993 

electrical characteristics over recommended operating free·air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT162260 SN74ABT162260 
PARAMETER TEST CONDITIONS 

TVPt MIN 

VIK Vee = 4.5 V, 11=-18mA 

Vee=4.5V, IOH=-3mA 2.5 

Vee=5V, IOH=-3mA 3 
VOH 

Vee = 4.5 V, 10H =-24mA 2 

Vee=4.5V, IOH=-32 rnA 2:J: 

Vee=4.5V, IOL=48 rnA 

VOL Vee =4.5 V, IOL=64mA 
Aport 

Vee=4.5V, IOL=12mA Bport 

Vee =5.5 V, Control inputs 
II 

VI = Vee or GND Aor B ports 

Vee=4.5V, VI =0.8V 
1(I)hold 

Vee=4.5V, VI=2V 
A or B ports 

10ZH§ Vee =5.5 V, Vo = 2.7 V 

10ZL§ Vee=5.5V, VO=0.5V 

loff Vee=O, VI or Vo :S 4.5 V 

leEX Vee =5.5 V, VO=5.5V Outputs high 

10'11 Vee = 5.5 V, VO=2.5V -50 -100 

Outputs high 

ICC 
Vee=5.5V, 10=0, Outputs low 
VI = Vee or GND 

Outputs disabled 

Alee# 
Vee=5.5V, One input at 3.4 V, 
Other inputs at Vee or GND 

ei VI = 2.5 V or 0.5 V 3 

Co Vo = 2.5 V or 0.5 V 11.5 

t All typical values are at Vee = 5 V. 
:J: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 

MAX MIN MAX MIN 

-1.2 -1.2 

2.5 2.5 

3 3 

2 

2 

0.55 0.55 

0.55:J: 

0.8 0.8 

±1 .d;'f 
" 

±100 .. ltbo <r •. 
,~~ i~ 100 

.<:1' -100 

50 .,£~:! 50 

-50 .:!~' -50 
" 

±100 

50 50 

-225 -50 -225 -50 

1.5 1.5 

63 63 

1 1 

1 1.5 

'II Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

MAX 

-1.2 

0.55 

0.8 

±1 

±100 

50 

-50 

±100 

50 

-225 

1.5 

63 

1 

1 

UNIT 

V 

V 

V 

J.tA 

J.tA 

~A 

~A 

~A 

~A 

rnA 

rnA 

rnA 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

VCC = 5 V, 
TA = 25°C 

MIN MAX 

tw Pulse duration, LE1 B, LE2B, LEA 1 B, or LEA2B high 3.3 

tsu Setup time, data before LE1 B, LE2B, LEA 1 B, or LEA2B.1 1.5 

th Hold time, data after LE1 B, LE2B, LEA 1 B, or LEA2B.1 1 

PRODUCT PREVIEW Information concerns products In the formative or 

~=~'fJcaC::eareo~es1;ag~~~~!xa;::~~:~~~c,e:~s ~~: ri~r: 
change Of discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
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UNIT 

MIN ""AX MIN MAX 

3.3 <;',J:~~~ 3.3 ns 

:N~~~::' 1.5 ns 

-R' 1 ns 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperatl:lre, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
A 

tpHL 

tpLH 
B 

tpHL 

tpLH 

tpHL 
.LE 

tpLH 
LE 

tpHL 

tpLH 
SEL (lB) 

tpHL 

tpLH 
SEL(2B) 

tpHL 

tpZH 
OE 

tPZL 

tpZH 
OE 

tpZL 

tpHZ 
OE 

tPLZ 

tPHZ 
OE 

tpLZ 

PRODUCT PREVIEW InformaIIon concems ~ in tile _ or 
des~ phase. or -."...... Characterislic data and oilier _iIicaIIons ... design goals. T .... lnstrumenlS ........ tIIe right 10 
change or discontinue these products wtIhoul notice. 
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TO 
Vcc=5V, 
TA = 25°C 

(OUTPUT) 
MIN TYP MAX 

B 

A 

A 

B 

A 

A 

A 

B 

A 

B 

1.4 3.6 

2.7 4.8 

1.6 3.6 

1.7 3.8 

1.8 3.9 

2.3 4.1 

1.6 3.7 

2.8 4.9 

1.5 3.6 

1.8 3.5 

1.2 3.6 

1.7 4 

1.1 3.5 

2.1 4.2 

1 3.4 

2.9 5.5 

2.5 4.5 

1.8 3.4 

2.1 4.4 

1.7 3.9 
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5.2 

6.4 

5.2 

5.5 

5.3 

5.4 

5.4 

6.4 

5 

4.8 

5.1 

5.5 

5.2 

5.7 

4.9 

6.8 

5.9 

4.8 

5.7 

5.4 
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SN54ABT162260 SN74ABT162260 
UNIT 

MIN MAX MIN MAX 

1.4 6.3 1.4 6.1 
ns 

2.7 7.4 2.7 7.1 

1.6 6.4 1.6 6 
ns 

1.7 6.5 1.7 6.2 

1.8 6.6 1.8 6.3 
ns 

2.3 ~ 2.3 5.8 

1.6 .ffi'4 1.6 6.1 

lJ!17.5 
ns 

2.8 2.8 7.1 

1.5 fo,.'<. 5.9 1.5 5.6 

1.~v 
ns 

5.2 1.8 5 

:tt 6.5 1.2 6.3 

~1.7 
ns 

6.5 1.7 6.2 

1.1 6.5 1.1 6.3 
ns 

2.1 6.6 2.1 6.5 

1 6.4 1 6.3 
ns 

2.9 8.3 2.9 8.2 

2.5 6.9 2.5 6.7 
ns 

1.8 5.6 1.8 5.2 

2.1 7.7 2.1 7.5 

1.7 
ns 

6.3 1.7 6.2 



SN54ABT162260, SN74ABT162260 
12-BIT TO 24-BIT MULTIPLEXED D-TVPE LATCHES 

WITH SERIES-DAMPING RESISTORS AND 3-STATE OUTPUTS 
JUNE 1992 - REVISED JUNE 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

500n 
From Output --.----<._-VY\r----./ 

S1 o Open 

Under Test 

CL=50pF 

(see Note A) I 500n ro 

-::-

LOAD CIRCUIT FOR OUTPUTS 

14-- tw--.! 
1 1 

Input 3 X:1~.5~V~~~~ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.5V X1•5V 
I 

1 I 
tpLH -j+-+j 

3V 

OV 

TEST S1 

tPLWtPHL Open 

tpLZltpZL 7V 

tpHZItPZH Open 

Tlminglnput -------X1.5V 
_____ J. 1'-______ 0 V 

3V 

Data Input 

Output 
Control 

I.. ~!.. ~I 
1 tsu 1- th I 
1 1 

-=-X--""\11.5V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

=41.5 V ):(1.5 V 

tpZL~ II1II- I 

1 1 tpLZ -.I 

3V 

OV 

1 

!1.5V 

MtPHL 

i ~VOH 
Output 

1 I 3.5V 
Waveform 1 

Output 1 I 
1.5 V I 

I 

I 1.5V 
S1 at 7 V ~"'-+~~ VOL 

I VOL 1 (see Note C) ~ 1 
~tPLH 1 I tpHZ ~ 

tPHL~ tpZH -+j ~ Output I 

\1.5V 
P.VOH Waveform 2 

!1.5V 
\(>H-O.3V VOH 

1.5V S1 atOpen 
=OV 

Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

VOL (see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR " 10 MHz, Zo = 50 Q, tr " 2.5 ns, tf " 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT162460, SN74ABT162460 
4-TO-1 MULTIPLEXEDIDEMULTIPLEXED REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

• B-Port Outputs Have Equivalent 25-0 Series 
Resistors, So No External Resistors Are 
Required 

• Members of the Texas Instruments 
W/debus™ Family 

• State-of-the-Art EPIC-JIB ™ BICMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-5TD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF; R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard "ESD-17 

• TYpical VOlP (Output Ground Bounce) 
<1 VatVee=5V, TA=25°C 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Bus-Hold Inputs Eliminate the Need for 
External Pullup Resistors 

• Packaged in Plastic 30D-mll Shrink 
Small-Outline Packages and 3SD-mll 
Fine-Pitch Ceramic Flat Packages Using 
25-mIlCenter-to-Center Spacings 

description 

The 'ABT162460 is a 4-bit-to-1-bit multiplexed 
registered transceiver used in applications where 
four separate data paths must be multiplexed 
onto, or demultiplexed from, a single data path. 
Typical applications include multiplexing and/or 

FEBRUARY 1993 

SN54ABT162460 ••• WD PACKAGE 
SN74ABT162460 ••• DL PACKAGE 

(TOP VIEW) 

LEAB1 
LEAB2 

LEBA 

LEB1 
LEB2 
Vee 

CLKBA 
OEB 9 

CLKAB 
GND 

1A 
2A 

CE_SELO 
CE_SEL1 

3A 
4A 

GND 
CLKENAB 

CiJ<ENB 
CLKENBA 

Vee 
·LEB3 
LEB4 
GND 
OEA 

LEAB3 

OEB1 
OEB2 
SELO 
GND 
1B1 
1B2 
Vee 
1B3 
1B4 
2B1 
GND 
2B2 
283 
2B4 
3B1 
3B2 
383 
GND 
3B4 
4B1 
4B2 
Vee 
4B3 
4B4 
GND 
SEL1 
OEB3 

LEAB4 OEB4 
""1...,;._~ 

demultiplexing of address and data information in microprocessor or bus-interface applications. This device is 
also useful in memory-interleaving applications. 

Five 4-bit I/O ports (1 A-4A, 1 B1-4, 2B1-4, 3B1-4, and 4B1-4) are available for address and/or data transfer. 
The output-enable (OEB, OEB1-0EB4, and OEA) inputs control the bus transceiver functions. These control 
Signals also allow 4-bit or 16-bit control depending on the OEB level. 

Address and/or data information can be stored using the internal storage latcheslflip-flops. The latch-enable 
(LEB1-LEB4, LEBA, and LEAB1-LEAB4) andclocklclock-enable (CLKlCLKEN) inputs are used to control 
data storage. When either one of the latch-enable inputs is high, the latch is transparent (clock is a don't care 
as long as the latch-enable is high). When the latch-enable input goes low (providing that the clock does not 
transitfrom low to high), the data present at the inputs is latched and remains latched until the latch-enable input 
is returned high. When the clock-enable is low and the corresponding latch-enable is low, data can be clocked 
on the low to high transition of the clock. When either the clock-enable or the corresponding latch-enable is high, 
the clock is a don't care. 

Four select (SELO, SEL 1, CE_SELO, and CE_SEL 1) pins are provided to multiplex data (A port), or to select 
one of four clock-enables (B port). This allows the user to have the flexibility of contrOlling one bit ala time. 

Widebus and EPle·IIB are trademarks of TeF Instruments Incorporated. 
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SN54ABT162460, SN74ABT162460 
4-TO-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
FEBRUARY 1993 

description (continued) 

6-74 

The B-port outputs, which are designed to sink up to 12 mA, include 25-0 series resistors to reduce overshoot 
and undershoot. 

Active bus-hold circuitry is provided to hold unused or floating inputs at a valid logic level. 

To ensure the high-impedance state during power-Lip or power-down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver; 

The SN74ABT162460 is available in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT162460 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT162460 is characterized for operation from -40°C to 85°C. 

A-TO-B OUTPUT-ENABLE TABLEt 

INPUTS OUTPUT 

OEB OEBn Bn 

H H Z 

H L Z 

L H Z 

L L Active 

tn= 1, 2, 3, 4 

A-TO-B STORAGE TABLE (ASSUMING OEB = L, OEBn = LJ* 

INPUTS 

CLKENAB CE SELl CE SELO CLKAB LEABl LEAB2 LEAB3 LEAB4 B1 

X X X H orL H L L L A 

X X X HorL H H H L A 

L X X L L L L L Ao 
L L L t L L L L A 

L L H t L L L L AO 

L H L t L L L L AO 

L H H t L L L L Ao 
H X X t L L L L Ao 

:I: This table does not cover all the latch-enable cases since they have similar results. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DA/.I.AS, TEXAS 75265 

OUTPUTS 

B2 B3 B4 

Ao AO Ao 
A A Ao 

Ao AD AO 

AD AO Ao 
A AO Ao 

Ao A Ao 
Ao AD A 

Ao Ao AO 



SN54ABT162460, SN74ABT162460 
4·TO·1 MULTIPLEXEDIDEMULTIPLEXED REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

B-TO-A STORAGE TABLE (BEFORE POINT UP") 

INPUTS 

CLKENB CLKBA LEB1 LEB2 LEB3 LEB4 SEL1 SELO 

X 

X 

X 

X 

L 

L 

X H L L L L L 

X L H L L L H 

X L L H L H L 

X L L L H H H 

L L 

t 
L H 

L L L L 
H L 

H H 

L L 

L H 
L L L L L 

H L 

H H 

B-TO-A STORAGE TABLE (AFTER POINT "P") 

INPUTS OUTPUT 
CLKENBA CLKBA LEBA OEA B A 

X X X H X Z 

X X H L L L 

X X H L H H 

H X L L X Act 

L t L L L L 

L t L L H H 

L L L L X Act 

t Output level before the indicated steady-state input conditions 
were established. 
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lip" 

B1 

B2 

B3 

B4 

B1 

B2 

B3 

B4 

B10t 

B20t 

B30t 

B40t 
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SN54ABT162460, SN74ABT162460 
4-TO-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
FEBRUARY 1993 

logic diagram (positive logic) 

LEB4---------1V 
LEB3 I'... v>------------, 
LEB2-----1V 
LEB1 >-------------, 
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SELO 

LEBA 
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1---------L~B3 
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'-....D-' ,.....--. 0EB2 
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I tV= 1<1--CE_SELO I 
I ~ +CE_SEL1 I 
I rt E~. I 

:D CLKBA 

I - r ~ CLKENAB I 
L ~ _~~~'!..~e~o.!:.J g CLKENBA 

c: o 
-I 
"'0 
:D m 
< -m 
:e 
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~~~~ .. -~~-~,~~~~~~=r:rL, 
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SN54ABT162460, SN74ABT162460 
4-TO-1MULTIPLEXEDIDEMULTIPLEXED REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
FEBRUARY 1993 

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT162460 (A port) .......................... 96 rnA 

SN74ABT162460 (A port) ......................... 128 rnA 
B port ............................................ 30 rnA 

Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation atT A = 55°C (in still air) ........................................... 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other condHions beyond those indicated under "recommended operating conditions' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

10H High-level output current 

Low-level output current 
Aport 

10L 
Bport 

Ilt/Ilv Input transition rise or fall rate Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (Input or I/O) must be held high or low. 
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SN54ABT162460 SN74ABT162460 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vee 0 Vee 

-24 -32 

48 64 

12 12 

10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

rnA 

rnA 

nslV 

°e 
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SN54ABT162460, SN74ABT162460 
4·TO·1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
FEBRUARY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54ABT162460 SN74ABT162460 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX MIN 

VIK VCC =4.5 V, 11=-18mA -1.2 -1.2 

VCC =4.5 V, IOH =-3 rnA 2.5 2.5 2.5 

VCC = 5 V, IOH=-3mA 3 3 3 
VOH 

VCC=4.5 V, IOH =-24 rnA 2 2 

VCC =4.5 V, IOH=-32 rnA 2+ 2 

VCC=4.5V, IOL = 48 rnA 0.55 0.55 

VOL VCC=4.5 V, IOL = 64 rnA 
Aport 

0.55+ 

VCC =4.5 V, IOL= 12mA Bport 0.8 0.8 

VCC=5.5V, Control inputs ±1 ±1 
II 

VI = VCC or GND AorB ports ±100 ±100 

VCC =4.5 V, VI =0.8V 100 
II(hold) 

VCC=4.5 V, VI=2V 
A or B ports 

-100 

IOZH§ VCC=5.5V, VO=2.7V 50 50 

IOZL§ VCC = 5.5 V, Vo = 0.5 V -50 -50 

loff VCC=O, VI or Vo :'>4.5 V ±100 

ICEX VCC = 5.5 V, Vo = 5.5 V Outputs high 50 50 

IO~ VCC=5.5V, Vo = 2.5 V -50 -100 -200 ~50 -200 -50 

VCC=5.5 V, Outputs high 2 2 

ICC 
10=0, A or B ports Outputs low 35 35 
VI = VCC or 
GND Outputs disabled 2 2 

dICC# 
VCC = 5.5 V, One input at 3.4 V, 

1.5 1.5 
Other inputs at VCC or GND 

Ci VI = 2.5 V or 0.5 V Control inputs 

Cio Vo = 2.5 V or 0.5 V A or B ports 

t All typical values are at VCC = 5 V. 
+ On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters IOZH and IOZL include the input leakage current. 
~ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 
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MAX 

-1.2 

0.55 

0.8 

±1 

±100 

50 

-50 

±100 

50 

-200 

2 

35 

2 

1.5 

UNIT 

V 

V 

V 

IlA 

I1A 

IlA 
I1A 

I1A 

IlA 
rnA 

rnA 

rnA 

pF 

pF 



SN54ABT162460, SN74ABT162460 
4·TO·1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
FEBRUARY 1993 

timing requirements over recommended· ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SN54ABT162460 SN74ABT162460 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency 0 150 0 150 MHz 

LEAB or LEBA high 4 
tw Pulse duration ns 

CLKAB or CLKBA high or low 4 

AorB 2 
BeforeCLK1' 

CLKEN 3 
tsu Setup time ns 

CLKhigh 2 
A before LEAB,!. or B before LEBA,!. 

CLKlow 2 

AorB 2 
AfterCLK1' 

CLKEN 2 th Hold time ns 

A after LEAB,!. or B after LEBA,!. 3 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM TO 
VCC=5V, 

SN54ABT162460 SN74ABT162460 
PARAMETER 

(INPUT) (OUTPUT) 
TA=25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

.fmax 150 150 150 MHz 

tPLH 7 
AorB BorA ns 

tpHL 7 

tpLH 
CLKAB B ns 

tpHL 

tpLH 
CLKBA A ns 

tpHL 

tpLH 7 
LEAB B ns 

tpHL 7 

tPLH 6 
LEBA A ns 

tpHL 6 

tpLH 8 
LEB A ns 

tpHL 8 

tpLH 8 
SEL A ns 

tPHL 8 

tPLH 

tpHL 
CE_SEL B ns 

tpZH 10 
OE AorB ns 

tpZL 10 

tPHZ 
OE 

10 
AorB ns 

tpLZ 10 
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SN54ABT162460, SN74ABT1~2460 , 
4-TO-1 MULTIPLEXEDIDEMULTIPLEXED REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
FEBRUARY 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

SI o Open 

r' 
5000 

From Output - ___ -----4.---"VVlr-----/ 
Under Test 

CL=50pF 

(see Note A) I SOD 0 

TEST 

tpLtt/tPHL 
tPL2ItPZL 
tpHzltPZH 

-=-

LOAD CIRCUIT FOR OUTPUTS 

SI 

Open 
7V 

Open 

3V 
Tlmlnglnput -------Xl.5 V 

_____ ..J. 1'-______ OV 

. 14 .1.. ~ 
1 tsu I'" 'th ~I 

14-- tw ------.r 
1 1 

"Input 3 X:l.~5~V~~~~ :: 1 1 

--""""*1.5 V '£ :: Data Input 

VOLTAGE WAVEFORMS 
PULSE DURATION 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Input 
(see Note B) =¥_I._5_V_--,~ 1.5 V :: 

Output 
Control =41.5 V ~=1.=5 V====== :: 

tpLH +-.: K tpHL 

'I 1 ~-- VOH 
1 !1.5V I 1.5V, 

__ +1---' 1 VOL 

tpHL -l.--.! I~ tpLH 

Output 

\L ~I VOH 
\.1.5 V T 1.5V 

. -- VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

Output 
Waveform 1 

81 at7 V 
(see Note C) 

Output 
Waveform 2 
SI atOpen 

(see Note C) 

tpZL ---+i 14- 1 

--i-I "i tPL21 .,_-- 3.5V 
1 1.5V 1 

1 

1 
tpZH -+J 

VOL+0.3V 

1 tPHZ ~ j.----- VOL 

~ • 1 

1 ~--+VoH-O.3V VOH 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

NOTES: A. CL includes probe and jig capacitance. 

6-80 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 (l, tr s 2.5 ns, tf ~ 2.5 ns. 
C. Waveform 1 is for an output w~h internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54ABT162500, SN74ABT162500 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

• B-Port Outputs Have Equivalent 25-0 
Series Resistors, So No External Resistors 
Are Required 

• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• UBpM (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation In Transparent, 
Latched, or Clocked Mode 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
<0.8 V at Vee = 5 V, TA = 25°C 

• FlOW-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

These 18-bit universal bus transceivers combine 
D-type latches and D-type flip-flops to allow data 
flow in transparent, latched, and clocked modes. 
Data flow in each direction is controlled by 
output-enable (OEAB and OEBA), latch-enable 
(LEAB and LEBA), and clock (CLKAB and 
CLKBA) inputs. 

WITH a-STATE OUTPUTS 
JUNE 

SN54ABT162500 ... WD PACKAGE 
SN74ABT162500 ... DL PACKAGE 

(TOP VIEW) 

OEAB 1 GND 
LEAB CLKAB 

A1 B1 
GND 4 GND 

B2 
B3 

Vee Vee 
A4 B4 
A5 9 B5 
A6 B6 

GND GND 
A7 B7 
A8 B8 
A9 B9 

A10 B10 
A11 B11 
A12 B12 

GND GND 
A13 B13 
A14 B14 
A15 B15 
Vee Vee 
A16 B16 
A17 B17 

GND GND 
A18 B18 

OEBA CLKBA 
LEBA GND 

For A-to-B data flow, the device operates in the transparent mode when LEAB is high. When LEAB is low, the 
A data is latched if CLKAB is held at a high or low logic level. If LEAB is low, the A bus data is stored in the 
latchlflip-flop on the high-to-Iow transition of CLKAB. Output-enable OEAB is active high. When OEAB is high, 
the outputs are active. When OEAB is low, the outputs are in the high-impedance state. 

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high and OEBA is active low). 

The B-port outputs, which are designed to source or sink up to 12 mA, include 25-0 series resistors to reduce 
overshoot and undershoot. 

To ensure the high-impedance state during power up or power down, OE should be tied to GND through a 
pulldown resistor; the minimum value of the resistor is determined by the current-sourcing capability of the 
driver. 

Widebus+, EPIC-lIB, and UBT are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW InIonnlllon coo...". prod"'" In the _I .. or 
~~_~ of development Cho_otic data and other 
~;"'ordl=,~~produre::=.",=:--therightto ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT162500, SN74ABT162500 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

description (continued) 

6-82 

The SN74ABT162500 is available in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed~circuit-board area. 

The SN54ABT162500 is characterized over the full military temperature range of -55°C to 125°C. The 
SN74ABT162500 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLEt 

INPUTS OUTPUT 
OEAB LEAB CLKAB A B 

L X X X Z 

H H X L L 

H H X H H 

H L .j. L L 

H L .j. H H 

H L H X BO:!: 

H L L X BO§ 

t A-to-B data flow is shown: B-to-A flow is similar but 
uses OEBA, LEBA, and CLKBA. 

:!: Output level before the indicated steady-state input 
conditions were established. 

§ Output level before the indicated steady-state input 
conditions were established, provided that CLKAB 
was low before LEAB went low. 
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logic symbolt 

OEAB 

CLKAB 
LEAB 

OEBA 

CLKBA 
LEBA 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

A10 

A11 

A12 

A13 

A14 

A15 

A16 

A17 

A18 

1 

55 

2 

27 

30 

28 

3 

5 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

26 

EN1 

'" 2C3 

G 
C3 
G2 

'" EN4 

'" 5C6 

G C6 
G5 ., 

l.-
3D 1 
4\7 1 

SN54ABT162500, SN74ABT162500 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

r 54 
1\7 

W 60 
52 

B1 

B2 
51 

83 
49 

B4 
48 

85 
47 

B6 
45 

B7 
44 

B8 
43 

89 
42 

B10 
41 

811 
40 

812 
38 

813 
37 

B14 
36 

B15 
34 

B16 
33 

B17 
31 

B18 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
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SN54ABT162500, SN74ABT162500 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

logic diagram (positive logic) 

OEAB 

ClKAB 
55 

lEAB 
2 

lEBA 28 

30 
ClKBA 

OEBA -=2"-7 __ --0 

A 1 --=3 __ ..---1 ~--~-----~+--~-~1D 
H---1C1 

ClK 

>-~_.::..54,- B1 

1D~~~~~-===~-+---< 
C11--r. 

ClK 

--------------~v~--------------~ 

To 17 OtherChannels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT162500 (A port) .......................... 96 mA 

SN74ABT162500 (A port) ......................... 128 mA 
B port ............................................ 30 mA 

Input clamp current, 11K (VI < 0) .....................................................•...... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air) ........................................... 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" m<;ly cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT162500, SN74ABT162500 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

SN54ABT162500 
/ MIN MAX 

Vee Supply voltage 4.5 5.5 

VIH High-level input voltage 2 

VIL Low-level input voltage 0.8 

VI Input voltage 0 Vee 

Aport -24 
10H High-level output current 

Sport -12 

Aport 48 
10L Low-level output current 

Sport 12 

At/IW Input transition rise or fall rate Outputs enabled 10 

TA Operating free-air temperature -55 125 

NOTE 2: Unused or floallng pms (Input or I/O) must be held high or low. 
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SN74ABT162500 
UNIT 

MIN MAX 

4.5 5.5 V 

2 V 

0.8 V 

0 Vee V 

-32 
mA 

-12 

64 
mA 

12 

10 ns/V 

-40 85 °e 
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SN54ABT162500, SN74ABT162500 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25'C SN54ABT162500 SN74ABT162500 
PARAMETER TEST CONDITIONS 

TYPt MIN MAX MIN MAX MIN 

VIK VCC=4.5V, 11=-18mA -1.2 -1.2 

VCC=4.5V, 10H =-3mA 2.5 2.5 2.5 

VCC = 5 V, 10H =-3 mA 3 3 3 
Aport 

Vcc =4.5 V, 10H =-24 mA 2 2 

Vcc =4.5 V, 10H =-32 mA 2; 2 
VOH 

VCC=4.5V, 10H =-1 mA 3.35 3.3 3.35 

VCC = 5 V, "IOH =-1 mA 3.85 3.8 3.85 
Bport 

Vcc =4.5 V, IOH=-3mA 3.1 3 3.1 

VCC=4.5V, 10H =-12 mA 2.6 2.6 

IOL=48 mA 0.55 0.55 

VOL 
Aport Vec=4.5V 

IOL=64 mA 0.55+ 

Bport Vcc =4.5 V, IOL=12mA 0.8 0.8 

Control inputs Vec = 5.5 V, ±1 ±1 
II 

Aor B ports VI = VCC or GND ±20 ±20 

10ZH§ VCC=5.5 V, Vo = 2.7 V 10 10 

10ZL§ Vec=5.5V, VO=0.5V -10 -10 

loff VCC=O, VI or Vo ,; 4.5 V ±100 

ICEX 
VCC =5.5 V, 

Outputs high 50 50 
VO=5.5V 

10~ 
Aport VCC = 5.5 V, VO= 2.5 V -50 -100 -180 -50 -180 -50 

B port Vee =5.5V VO=2.5V -25 -55 -100 -25 -100 -25 

Vce =5.5V, Outputs high 3 3 

ICC A or B ports 10=0, Outputs low 36 36 
VI = VCC or GND Outputs disabled 3 3 

,lICC' 
VCC = 5.5 V, One input at 3.4 V, 

50 50 
Other inputs at VCC or GND 

Ci Control inputs VI = 2.5 V or 0.5 V 3 

Cia A or B ports Vo = 2.5 V or 0.5 V 9 

t All typical values are at Vce = 5 V. 
:j: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 
~ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 
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MAX 

-1.2 

0.55 

0.8 

±1 

±20 

10 

-10 

±100 

50 

-180 

-100 

3 

36 

3 

50 

UNIT 

V 

V 

V 

~ 

~ 

~ 

~ 

~ 

mA 

mA 

llA 

pF 

pF 

I 

j 
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SN54ABT162500, SN74ABT162500 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SN54ABT162500 SN74ABT162500 
UNIT 

MIN MAX MIN MAX 

'clock Clock frequency 0 150 0 150 MHz 

tw Pulse duration 
LEAB or LEBA high 

ns 
CLKAB or CLKBA high or low 

A before CLKAB.t 

B before CLKBA.t 
tsu Setup time I CLK high 

ns 

A before LEAB"- or B before LEBA"- I CLKlow 

A after CLKAB.t or Balter CLKBA.t 
th Hold time 

A after LEAB.t or Balter LEBA.t 
ns 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

fmax 

tpLH 
AorB 

tpHL 

tPLH 
LEAB or LEBA 

tpHL 

tpLH 
CLKAB or CLKBA 

tpHL 

tpZH 
OEABorOEBA 

tpZL 

tPHZ 
OEABorOEBA 

tpLZ 

TO 
VCC=5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP MAX 

150 200 

BorA 

BorA 

BorA 

BorA 

BorA 
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SN54ABT162500 SN74ABT162500 
UNIT 

MIN MAX MIN MAX 

150 150 MHz 

ns 

ns 

ns 

ns 

ns 
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SN54ABT162500, SN74ABT162500 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

r" TEST 

tpLH/tPHL 
tPLzltpZL 
tpHZltpZH 

500n 
From Output ---.>---.---YV'v------" 

Under Test 

CL=50pF 

(see Note A) I 500n 

-=-

LOAD CIRCUIT FOR OUTPUTS 

S1 

Open 
7V 

Open 

3V 

Timing Input 
-------y1.5 V 

_____ ....J, 1'--______ OV 

I.. .~ ~ 14-- tw -----.I 
I I 

Input 3 }(:1~.5~V~~~~~ :: 
VOLTAGE WAVEFORMS 

PULSE DURATION 

Data Input 

Itsu l th 
I I 

-=--X--""\11.5V ~ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

3V 

OV 

3V 
Input 

(see Note B) ~1.5V X1.5V 

3V 

OV I 
=::>(1.5 V ):(1.5 V 

Output 
Control OV I 

I I 
H-tPHL tpLH~ 

I 
!1.5V 

I ~VOH 
I I 1.5 V 
I I VOL 
I 

lH-tPLH tPHL~ 

Output 

\1.5V 
Y;;;VOH 

1.5 V 

VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

tpZL~ 14- I 
I I tpLZ --.I 

I I 3.5V 

I 1.5 V I VOL + 0.3 V 
I ---- VOL 

~ I I tpHZ ~ 
tpZH ~ ~ I I ---- VOH 

VOH-0.3 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH·LEVEL ENABLING 

~OV 

NOTES: A CL includes probe and jig capacitance, 

6-88 

B. All input pulses are supplied by generators having the following characteristics: PRR,;; 10 MHz. Zo = 50 n, tr';; 25 ns, tf';; 25 ns, 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement 

Figure 1. load Circuit and Voltage Waveforms 
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SN54ABT162501, SN74ABT162501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

• B-Port Outputs Have Equivalent 25-Q 
S~ries Resistors, So No External Resistors 
Are Required 

• Members of the Texas Instruments 
Widebus™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• UBpM (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 5 V, TA = 25°C 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

These 18-bit universal bus transceivers consist of 
storage elements that can operate either as 
D-type latches or D-type flip-flops to allow data 
flow in transparent or clocked modes. 

SEPTEMBER 1992 - REVISED 

SN54ABT162501 ..• WD PACKAGE 
SN74ABT162501 ..• DL PACKAGE 

(TOP VIEW) 

OEAB 1 
LEAB 

A1 
GND 

A2 
A3 

Vee 
A4 

A7 
A8 
A9 

A10 
A11 
A12 

GND 
A13 
A14 
A15 
Vee 
A16 
A17 

GND 
A18 

OEBA 
LEBA 

GND 
CLKAB 
B1 
GND 
B2 
B3 
Vee 
B4 
B5 
B6 
GND 
B7 
B8 
B9 
B10 
B11 
B12 
GND 
B13 
B14 
B15 
Vee 
B16 
B17 
GND 
B18 
CLKBA 
GND 

1992 

Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock (CLKAB and CLKBA) inputs. For A-to-B data flow, the device operates in the transparent mode when 
LEAB is high. When LEAB is low, the A data is latched if CLKAB is held at a high or low logic level. If LEAB is 
low, the A bus data is stored in the latch/flip-flop on the low-to-high transition of CLKAB. When OEAB is high, 
the outputs are active. When OEAB is low, the outputs are in the high-impedance state. 

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high and OEBA is active low). 

The B-por! outputs, which are designed to source or sink up to 12 mA, include 25-Q series resistors to reduce 
overshoot and undershoot. 

To ensure the high-impedance state during power up or power down, OE should be tied to GND through a 
pulldown resistor; the minimum value of the resistor is determined by the current-sourcing capability of the 
driver. 

The SN74ABT162501 is available in TI's shrink small-outline package (DL), which provides twice the 1/0 pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

Widebus+, EPle·IIB, and UBT are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 
speCifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1992, Texas Instruments Incorporated 
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SN54ABT162501, SN74ABT162501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SEPTEMBER 1992 - REVISED OCTOBER 1992 

description (continued) 

The SN54ABT162501 is characterized over the full military temperature range of -55°C to 125°C. The 
SN74ABT162501 is characterized for operation from -40°C to 85°C. 

6-90 

FUNCTION TABLEt 

INPUTS OUTPUT 

OEAB LEAB CLKAB A B 

L X X X Z 

H H X L L 

H H X H H 

H L t L L 

H L t H H 

H L H X BO+ 

H L L X Bo§ 

t A-to-B data flow is shown: B-to-A flow is similar but 
uses OEBA, LEBA, and CLKBA. 

+ Output level before the indicated steady-state input 
conditions were established, provided that CLKAB 
was high before LEAB went low. 

§ Output level before the indicated steady-state input 
conditions were established. 

~TEXAS , 
INSTRUMENTS 
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logic symbolt 

OEAB 

CLKAB 

LEAB 

OEBA 

CLKBA 

LEBA 

A1 

A2 

A3 

A4 

AS 
A6 

A7 

A8 

A9 

A10 

A11 

A12 

A13 

A14 

A15 

A16 

A17 

A18 

1 

55 

2 

27 

30 

28 

3 

5 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

26 

EN1 

2C3 

LL 
C3 
G2 

i'- EN4 

5C6 

~ C6 
G5 ., 

~ 
30 

417 

1 

1 

SN54ABT162501, SN74ABT162501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SEPTEMBER 1992 - REVISED OCTOBER 1992 

r 54 
117 

~ 60 

B1 

52 
B2 

51 
B3 

49 
B4 

48 
B5 

47 
B6 

45 
B7 

44 
B8 

43 
B9 

42 
B10 

41 
B11 

40 
B12 

38 
B13 

37 
B14 

36 
B15 

34 
B16 

33 
B17 

31 
B18 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
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SN54ABT162501, SN74ABT162501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SEPTEMBER 1992 - REVISED OCTOBER 1992 

logic diagram (positive logic) 

OEAB 

CLKAB 
55 

LEAB 
2 

LEBA 28 

30 
CLKBA 

OEBA _27 __ -U 

3 
A1-------4~ >---~-----~+--~-_11D 

~-_1C1 

ClK 

>------<.-5::..:4,--- B1 

1D~-++--+~~=====-~--< 
C11--~ 

ClK 

~------------~v~--------------J 

To 17 Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT162501 (A port) .......................... 96 mA 

SN74ABT162501 (A port) ......................... 128 mA 
B port ...... , ...................................... 30 mA 

Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air) ........................................... 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT162501, SN74ABT162501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SEPTEMBER 1992 - REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

SN54ABT162501 

MIN MAX 

Vee Supply voltage 4.5 5.5 

VIH High-level input voltage 2 

Vil low-level input voltage 0.8 

VI Input voltage 0 Vee 

Aport -24 
10H High-level output current 

Bport -12 

Aport 48 
10l low-level output current 

B port 12 

!>t/!>v Input transition rise or fall rate Outputs enabled 10 

TA Operating free-air temperature -55 125 

NOTE 2: Unused or floating pins (Input or I/O) must be held high or low. 

~TEXAS 
INSTRUMENTS 
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SN74ABT162501 
UNIT 

MIN MAX 

4.5 5.5 V 

2 V 

0.8 V 

0 Vee V 

-32 
mA 

-12 

64 
mA 

12 

10 ns/V 

-40 85 'e 
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SN54ABT162501, SN74ABT162501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SEPTEMBER 1992 - REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT162501 SN74ABT162501 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX MIN 

VIK Vee=4.5V, 11=-18mA -1.2 -1.2 

Vee=4.5V, IOH=-3mA 2.5 2.5 2.5 

Vee=5 v, IOH=-3mA 3 3 3 
Aport 

Vee = 4.5 V, 10H =-24 rnA 2 2 

Vee=4.5V, 10H =-32 rnA 2+. 2 
VOH 

Vee=4.5V, 10H =-1 rnA 3,35 3,3 3.35 

Vee=5V, 10H =-1 rnA 3,85 3.8 3.85 
Bport 

Vee=4.5V, IOH=-3mA 3.1 3 3.1 

Vee=4.5V, IOH=-12mA 2.6 2.6 

IOL=48 rnA 0.55 0,55 

VOL 
Aport Vee=4.5V 

IOL=64mA 0,55+ 

B port Vee=4.5V, IOL=12mA 0.8 0.8 

eonlrol inpuls Vee = 5,5 V, ±1 ±1 
II 

A or B ports VI = Vee or GND ±20 ±20 

10ZH§ Vee =5.5 V, VO=2.7V 10 10 

10ZL§ Vee = 5,5 V, Vo = 0.5 V -10 -10 

loff Vee = 0, VI or Vo :0; 4.5 V ±100 

leEX 
Vee = 5,5 V, 

Outputs high 50 50 
Vo = 5,5 V 

10~ 
Aport Vee = 5,5 V, Vo = 2.5 V -50 -100 -180 -50 -180 -50 

B port Vee=5,5V VO=2,5V -25 -55 -100 -25 -100 -25 

Vee =5,5 V, Outputs high 3 3 

ICC A or B ports 10=0, Outputs low 36 36 
VI = Vee or GND Outputs disabled 3 3 

"Iee# 
Vee = 5,5 V, One input at 3.4 V, 

50 50 
Other inputs at Vee or GND 

ei Control inputs VI = 2.5 V or 0,5 V 3 

eio A or B ports VO=2,5VorO,5V 9 

t All tYPical values are at Vee = 5 V. 
+ On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. . 
~ Not more than one output should be tested at a time, and the duration of the test should not exceed one second, 
# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND, 
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MAX 

-1.2 

0,55 

0.8 

±1 

±20 

10 

-10 

±100 

50 

-180 

-100 

3 

36 

3 

50 

UNIT 

V 

V 

V 

~A 

~A 

~A 

~A 

~ 

rnA 

rnA 

~ 

pF 

pF 



• Output Ports Have Equivalent 25-0 Series 
Resistors, So No External Resistors Are 
Required 

• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 Vat Vee = 5 V, TA = 25°C 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

These 16-bit buffers and bus drivers provide a 
high-performance bus interface for wide data 
paths. 

The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or OE2) input is high, all corresponding 
outputs are in the high-impedance state. 

SN54ABT162540, SN74ABT162540 
16-BIT BUFFERSIDRIVERS 

WITH 3-STATE OUTPUTS 
JULY 1993 

SN54ABT162540 ... WD PACKAGE 
SN74ABT162540 ... DL PACKAGE 

(TOP VIEW) 

lOE1 10E2 

1Y1 1A1 

1Y2 1A2 

GND 4 GND 
1A3 

1Y4 6 1A4 

Vee Vee 
1Y5 1A5 

1Y6 1A6 

GND GND 
1A7 

1Y8 1A8 

2Y1 2A1 

2Y2 2A2 

GND GND 
2Y3 2A3 

2Y4 2A4 

Vee Vee 
2Y5 2A5 

2Y6 2A6 

GND GND 
2Y7 2A7 

2Y8 2A8 

20E1 20E2 

The outputs, which are designed to source or sink up to 12 mA, include 25-0 series resistors to reduce overshoot 
and undershoot. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minirryum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT162540 is available in TI's shrink small-outline package (DL), which provides twice the 1/0 pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT162540 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT162540 is characterized for operation from -40°C to 85°C. 

OEl 

L 

L 

H 

X 

FUNCTION TABLE 
(each S-bit section) 

INPUTS OUTPUT 
OE2 A Y 

L L H 

L H L 

X X Z 

H X Z 

Widebus and EPle·lIB are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW information concerns products In the formative or 
deslQn phase of development. Characteristic data and other 
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Copyright © 1993, Texas Instruments Incorporated 
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SN54ABT162540,· SN74ABT162540 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
JULY 1993 

logic symb()lt logic diagram (positive logic) 

10E1 

10E2 

20E1 

20E2 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1AS 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2AS 

1 

4S 

24 

25 

47 

46 

44 

43 

41 

40 

3S 

37 

36 

35 

33 

32 

30 

29 

27 

26 

t'- & 

"' 
t'- & 

.b 

'"1 

'. 

EN1 

EN2 

r 2 
1 1'7 

3 

5 

6 

S 

9 

11 

12 

13 
1 2'7 

14 

16 

17 

19 

20 

22 

23 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

1Y1 

1Y2 

1Y3 

1Y4 

1Y5 

1Y6 

1Y7 

1YS 

2Y1 

2Y2 

2Y3 

2Y4 

2Y5 

2Y6 

2Y7 

2YS 

10E1 --'-A 

10E2 --=4",S_...rI 

1 A 1 ...;4"'7'---__ --1 XHf--~2- 1Y1 

To Seven Other Channels 

20E1 

20E2 --""'------cL~ 

2A 1 --'3""6'--__ ---i XH_1,.,,3'-. 2Y1 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10 .................................................. 30 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air) ........................................ 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

+ Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended per,iods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

6-96 

"'TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



SN54ABT162540, SN74ABT162540 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
JULY 1993 

recommended operating conditions (see Note 2) 

SN54ABT162540 SN74ABT162540 
UNIT 

MIN MAX MIN MAX 

. Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage a Vee a Vee V 

10H High-level output current -12 -12 mA 

10L Low-level output current 12 12 mA 

11t1/!N Input transition rise or fall rate I Outputs enabled 10 10 ns/V 

TA Operating free-air temperature -55 125 -40 85 °e 

NOTE 2: Unused or floatIng Inputs must be held hIgh or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT162540 SN74ABT162540 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee =4.5 V, 11=-18mA 

Vee =4.5 V, 10H =-1 mA 3.35 

Vee = 5 V, 10H =-1 mA 3.85 
VOH 

Vee =4.5 V, IOH=-3mA 3.1 

Vee =4.5 V, IOH=-12mA 2.6:1: 

Vee =4.5 V, IOL=8mA 0.4 
VOL 

Vee =4.5 V, IOL=12mA 

II Vee=5.5V, VI = Vee or GND 

10ZH§ Vee = 5.5 V, VO=2.7V 

10ZL§ Vee=5.5V, Vo = 0.5 V 

loff Vee = 0, VI or Vo ,,; 4.5 V 

leEX 
Vee=5.5 V, 

Outputs high 
VO=5.5 V 

1011 Vee=5.5 V, VO=2.5 V -50 -100 

Outputs high 

ICC 
Vee =5.5 V, 10=0, Outputs low 
VI = Vee or GND 

Outputs disabled 

Vee=5.5V, Outputs enabled 
One inpu\at Data 

I1lee# 
3.4 V, inputs 

Outputs disabled 
Other inputs 
at Vee or 

Control inputs GND 

ei VI = 2.5 V or 0.5 V 7 

Co VO=2.5VorO.5V 7 

t All typical values are at Vee = 5 V. 
:I: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 

MAX MIN MAX 

-1.2 -1.2 

3.3 

3.8 

3 

0.8 0.8 

±1 ±1 

50 50 

-50 -50 

±100 

50 50 

-180 -50 -180 

2 2 

32 32 

2 2 

1 1.5 

0.05 1 

1.5 1.5 

11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

MIN 

3.35 

3.85 

3.1 

2.6 

-50 

# This is the increase in supply currentfor each input that is at the specified TTL voltage level rather than Vee or GND. 
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MAX 

-1.2 

0.65 

0.8 

±1 

50 

-50 

±100 

50 

-180 

2 

32 

2 

1 

0.05 

1.5 

UNIT 

V 

V 

V 

IJA 
IlA 

IJA 
IJA 

IlA 

mA 

mA 

mA 

pF 

pF 
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• Output Ports Have Equivalent 25-Q Series 
Resistors, So No External Resistors Are 
Required 

• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 Vat Vee = 5 V, TA = 25°C 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

The 'ABT162541 is a noninverting 16-bit buffer 
composed of two 8-bit sections with separate 
output-enable signals. For either 8-bit buffer 
section, the two output-enable (1 OEl and 1 OE2 
or 20El and 20E2) inputs must both be low forthe 
corresponding Y outputs to be active. If either 
output-enable input is high, the outputs of that 
8-bit buffer section are in the high-impedance 
state. 

SN54ABT162541, SN74ABT162541 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
JULY 1993 

SN54ABT162541 ... WD PACKAGE 
SN74ABT162541 ... DL PACKAGE 

(TOP VIEW) 

10El 1 10E2 

lYl 47 lAl 

lY2 46 lA2 

GND 4 45 GND 
44 lA3 

43 lA4 

Vee 42 Vee 
lY5 41 lA5 

40 lA6 
GND 39 GND 
lY7 38 lA7 

lY8 37 lA8 

2Yl 36 2Al 

2Y2 35 2A2 

GND 34 GND 
2Y3 33 2A3 
2Y4 2A4 

Vee Vee 
2Y5 2A5 

2Y6 2A6 

GND GND 
2Y7 2A7 

2Y8 2A8 

20El 20E2 

The outputs, which are designed to source or sink up to 12 mA, include 25-Q series resistors to reduce overshoot 
and undershoot. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT162541 is available in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT162541 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT162541 is characterized for operation from -40°C to 85°C. 

OEl 

L 

L 

H 

X 

FUNCTION TABLE 
(each 8-bit section) 

INPUTS OUTPUT 
OE2 A y 

L L L 

L H H 

X X Z 

H X Z 

Widebus and EPle·lIB are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW infonnation concerns products in the formative or 
design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1993. Texas Instruments Incorporated 
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_ SN54ABT162541, SN74ABT162541 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
JULY 1993 

logic symbolt logic diagram (positive logic) 

10E1 

·10E2 

20E1 

20E2 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

1 

48 

24 

25 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

"-
"-

"., 

"- , 

& 
EN1 

& 
EN2 

r 
1 1'i7 

1 2'i7 

t This symbol is in accordance with ANSIfIEEE Std 91-1984 
and IEC Publication 617-12. 

2 

3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

1V1 

1Y2 

1Y3 

1v4 

1YS 

1Y6 

1Y7 

1Y8 

2V1 

2V2 

2V3 

2V4 

2VS 

2V6 

2Y7 

2V8 

10E1 --'--or, 
10E2 ....:48=--<1_'/ 

1A 1 ....:4",7_--1 >--,-,-+----,,2:... 1Y1 

To Seven Other Channels 

20E1 ....:2=.4=---'"""r-_ 

20E2 ........ 2S<---{1 

2A1 36' . 13 2V1 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee ................................................. ' ......... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage r~nge applied to any output in the high state or power~off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10 ..........•..........•.•.................•.....•.. 30 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air) .. '. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.85 W 
Storage temperature range ..................... :................................. -65°C to 150°C 

:t: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these 'or any other conditions beyond those indicated under "recommended operating conditions' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

6-100 

'~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAUAS, TEXAS 75265 



SN54ABT162541, SN74ABT162541 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
JULY 1993 

recommended operating conditions (see Note 2) 
SN54ABT162541 SN74ABT162541 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI I nput voltage 0 Vee 0 Vee V 

IOH High-level output current -12 -12 mA 

10L Low-level output current 12 12 mA 

I!.t/Av Input transition rise or fall rate . I Outputs enabled 10 10 ns/V 

TA Operating free-air temperature -55 125 -40 85 °e 

NOTE 2: Unused or floating Inputs must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54ABT162541 SN74ABT162541 
PARAMETER TEST CONDITIONS TYpt MIN MAX MIN MAX 

VIK Vee=4.5V, 11=-18mA -1.2 -1.2 

Vee=4.5V, IOH=-1 mA 3.35 3.3 

Vee=5V, 10H=-1 mA 3.85 3.8 
VOH 

Vee =4.5 V, IOH=-3mA 3.1 3 

Vee =4.5 V, IOH=-12mA 2.6+ 

Vee=4.5V, IOL=8 mA 0.4 0.8 0.8 
VOL 

Vee=4.5V, IOL=12mA 

II Vee =5.5 V, VI = Vee or GND ±1 ±1 

IOZH§ Vee=5.5 V, VO=2.7V 50 50 

IOZL§ Vee=5.5 V, Vo = 0.5 V -50 -50 

loft Vee = 0, VI orVO,,4.5 V ±100 

leEX 
Vee = 5.5 V, 

Outputs high 50 50 
Vo = 5.5 V 

10~ Vee=5.5V, VO=2.5V -50 -100 -180 -50 -180 

Outputs high 2 2 

ICC 
Vee=5.5V, 10=0, Outputs low 32 32 
VI = Vee or GND 

Outputs disabled 2 2 

Vee=5.5V, Outputs enabled 1 1.5 
One input at Data 

I!.lee# 
3.4 V, inputs 

Outputs disabled 0.05 1 
Other inputs 
at Vee or 

Control inputs 1.5 1.5 GND 

ei VI = 2.5 V or 0.5 V 7 

Co Vo = 2.5 VorO.5 V 7 

t All typical values are at Vee = 5 V. 
+ On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 
~ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

MIN 

3.35 

3.85 

3.1 

2.6 

-50 

# ,This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

~TEXAS 
INSTRUMENTS 
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MAX 

-1.2 

0.65 

0.8 

±1 

50 

-50 

±100 

50 

-180 

2 

32 

2 

1 

0.05 

1.5 

UNIT 

V 

V 

V 

~A 

~A 

~A 

~A 

~A 

mA 

mA 

mA 

pF 

pF 
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SN54ABT162600, SN74ABT162600 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

• B-Port Outputs Have Equivalent 25-0 
Series Resistors, So No External Resistors 
Are Required 

• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-US ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• USTTM (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, Clocked, or Clock-Enabled Mode 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee= 5 V, TA = 25°C 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

These 18-bit universal bus transceivers combine 
Ootype latches and D-type flip-flops to allow data 
flow in transparent, latched, and clocked modes. 

JUNE 1992-REVISED OCTOBER 1992 

SN54ABTt62600 ••• WD PACKAGE 
SN74ABTt62600 .•• DL PACKAGE 

(TOP VIEW) 

OEAB 1 
lEAB 

A1 
GND 4 

A6 
GND 

A7 
A8 
A9 

AtO 

A11 
A12 

GND 
A13 
A14 
A15 
Vee 
At6 
A17 

GND 
A18 

OEBA 

49 
48 
47 
46 
45 
44 

43 
42 

ClKENAB 
ClKAB 
B1 
GND 
B2 
B3 
vee 
B4 
B5 
B6 
GND 
B7 
B8 
B9 
B10 
B11 
B12 
GND 
B13 
B14 
B15 
Vee 
B16 
B17 
GND 
B18 
CO<BA 

lEBA "-__ .r ClKENBA 

Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock (CLKAB and CLKBA) inputs. The clock can be controlled by the clock-enable (CLKENAB and 
CLKENBA) inputs. For A-to-B data flow, the device operates in the transparent mode when LEAB is high. When 
LEAB is low, the A data is latched if CLKAB is held at a high or low logic level. If LEAB is low, the A-bus data 
is stored in the latch/flip-flop on the high-to-Iow transition of CLKAB. Output-enable OEAB is active-low. When 
OEAB is low, the outputs are active. When OEAB is high, the outputs are in the high-impedance state. Data flow 
for B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CLKENBA. 

The B-port outputs, which are designed to source or sink up to 12 mA, include 25-0 series resistors to reduce 
overshoot and undershoot. 

To ensure the high-impedance state during power up or power down, OE should be tied to V CC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT162600 is available in TI's shrink small-outline package (OL), which provides twice the 1/0 pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT162600 is characterized over the full military temperature range of -55°C to 125°C. The 
SN74ABT162600 is characterized for operation from -40°C to 85°C. 

Widebus, EPle·IIB, and UBT are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concema producilin the Iormatlve or 
_ phue 01 _pmanl Cham_He _ and otIIer 
spaclflcations 11'8 design goals. Texas Instruments reserves the right to 
change or discontinue til ... products w"hout noUca. ~TEXAS 

INSTRUMENTS 
PQST OFFICE BOX 655303 • OALl.AS, TEXAS 75265 

Copyright © 1992, Texas InStruments Incorporsted 
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SN54ABT162600, SN74ABT162600 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

6-,104 

FUNCTION TABLEt 
INPUTS OUTPUT 

CLKENAB OEAB LEAB CLKAB A B 

X H X X X Z 

X L H X L L 

X L H X H H 

H L L X X BO* 

H L L X X BO* 

L L L .j, L L 

L L L .j, H H 

L L L H X BO* 

L L L L X BO§ 

t A-to-B data flow is shown: B-to-A flow is similar but uses OEBA, 
LEBA, CLKBA, and CLKENBA. 

* Output level before the indicated steady-state input conditions were 
established. 

§Output level before the indicated steady-state input conditions were 
established, provided that CLKAB was low before LEAB went low. 

~TEXAS 
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logic diagram (positive logic) 

OEAB 

ClKENAB 56 

ClKAB 
55 

lEAB 
2 

lEBA 28 

30 
ClKBA 

ClKENBA 29 

OEBA 
27 

3 
A1---'---f 

SN54ABT162600, SN74ABT162600 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

CE 
10 54 

B1 
C1 

ClK 
CE 
10~+-~--+~~-----+-~ 

C1~+-H 

ClK 

~------~v~--------------~ 

To 17 Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except liD ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT162600 (A port) .......................... 96 mA 

SN74ABT162600 (A port) ......................... 128 mA 
B port ............................................ 30 mA 

Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air) ........................................... 1 W 
Storage temperature range ............ :.......................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are obseNed. 
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SN54ABT162600, SN74ABT162600 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

Aport 
10H High-level output current 

Bport 

Aport 
10L Low-level output current 

B port 

Ilt/Ilv Input transition rise or fall rate Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating PinS (Input or I/O) must be held high or low. 

"!11 TEXAS 
INSTRUMENTS 

SN54ABT162600 

MIN MAX 

4.5 5.5 

2 

0.8 

0 Vee 

-24 

-12 

48 

12 

10 

-55 125 
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SN74ABT162600 
UNIT 

MIN MAX 

4.5 5.5 V 

2 V 

0.8 V 

0 Vee V 

-32 
rnA 

-12 

64 
rnA 

12 

10 ns/V 

-40 85 °e 



SN54ABT162600, SN74ABT162600 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT162600 SN74ABT162600 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee =4.5 v, 11=-18mA 

Vee =4.5 v, 10H =-3mA 2.5 

Vee=5 v, IOH=-3mA 3 
Aport 

Vee =4.5 v, 10H =-24mA 2 

Vee=4.5 v, 10H =-32ri1A 2:1: 
VOH 

Vee =4.5 V, 10H =-1 mA 3.35 

Vee = 5 V, 10H =-1 mA 3.85 
B port 

Vee =4.5 V, 10H =-3 mA 3.1 

Vee=4.5 V, IOH=-12mA 2.6 

IOL=48 mA 

VOL 
Aport Vee=4.5V 

IOL=64 mA 

Bport Vee=4.5 V, IOL=12mA 

Control inputs Vee=5.5 V, 
II 

A or B ports VI = Vee or GND 

10ZH§ Vee=5.5 V, VO=2.7V 

10ZL§ Vee = 5.5 V, VO=0.5 V 

loft Vee=O, VI or Vo" 4.5 V 

leEX 
Vee = 5.5 V, 

Outputs high 
VO=5.5V 

10'11 
Aport Vee=5.5 V, VO=2.5V -50 -100 

Bport Vee = 5.5 V Vo = 2.5 V -25 -55 

Vee = 5.5 V, Outputs high 

ICC A or B ports 10=0, Outputs low 
VI = Vee or GND Outputs disabled 

t.lee# 
Vee = 5.S V, One input at 3.4 V, 
Other inputs at Vee or GND 

ei Control inputs VI = 2.5 Ii or 0.5 V 3 

eio A or B ports Vo = 2.5 V or 0.5 V 9 

t All typical values are at Vee = 5 V. 
:I: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

3.3 

3.8 

3 

0.55 0.55 

0.55:1: 

0.8 0.8 

±1 ±1 

±20 ±20 

10 10 

-10 -10 

±100 

50 50 

-180 -50 -180 

-100 -25 -100 

3 3 

36 36 

3 3 

SO 50 

'11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

MIN 

2.5 

3 

2 

3.35 

3.85 

3.1 

2.6 

-50 

-25 

# This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 
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MAX 

-1.2 

0.55 

0.8 

±1 

±20 

10 

-10 

±100 

50 

-180 

-100 

3 

36 

3 

50 

UNIT 

V 

V 

V 

~A 

~ 

~ 

~ 

~ 

mA 

rnA 

~ 

pF 

pF 
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SN54ABT162600, SN74ABT162600 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

fclock Clock frequency 

tw Pulse duration 

tsu Setup time 

th Hold time 

6-108 

LEAB or LEBA high 

CLKAB or CLKBA high or low 

A before CLKABt 

B before CLKBAt 

I CLK high 
A before LEABJ- or B before LEBAJ-

.ICLKlow 

A after CLKABt or B after CLKBAt 

A after LEABt or B after LEBAt 

~TEXAS. 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT162600 SN74ABT162600 

MAX 
UNIT 

MIN MIN MAX 

0 150 0 150 MHz 

ns 

ns 

ns 



SN54ABT162600, SN74ABT162600 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED OCTOBER 1992 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

Sl soon 
From Output ---e-----1t--l\,/V'v------/ 

Under Test 

o Open 

CL=SOpF 

(see Note A) I soon 

LOAD CIRCUIT FOR OUTPUTS 

14--tw~ 
1 I 

Input 3 X:l~.S~V~~~~ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~l.SV )(l.SV 

I 
I 1 

tpLH~ 

3V 

OV 

KtPHL 

I 
/l.SV 

I ~VOH 
I 
I 

I 1.S V 

I VOL 
Output 

I 
tPHL~ ~tPLH 

\l.SV 
FVOH 

1.S V 

VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Timing Input 

Data Input 

Output 
Control 

Output 
Waveform 1 

Sl at 7 V 
(see Note C) 

Output 
Waveform 2 
Sl atOpen 

(see Note C) 

TEST Sl 

tPLWtPHL Open 

tPLZItPZL 7V 

tPHZltpZH Open 

3V 
-------xl.S V 

------'·1'------- ov 

I"t·~ ·1 
1 su th I 

--"""""'}(1.5V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~l.SV ):<l.SV 
I 

tpZL~ 14- I 
1 : tpLZ --.: 

I 1.S V I 

3V 

OV 

3.S.V 

VOL + 0.3 V 
I ---- VOL 

~ I 1 tpHZ ~ 
tpZH -+i j4-- I 

!1.5V 
\(>"H-O.3V VOH 

=OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR " 10 MHz, Zo = 50 n, tr " 2.5 ns, tf" 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Loat! Circuit and Voltage Waveforms 
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SN54ABT162601, SN74ABT162601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

• B-Port Outputs Have Equivalent 25-0 
Series Resistors, So No External Resistors 
Are Required 

• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• UBpM (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, Clocked, or Clock-Enabled Mode 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 0.8 Vat Vee = 5 V, TA = 25°C 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 300~mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

These 18-bit universal bus transceivers combine 
D-type latches and D-type flip-flops to allow data 
flow in transparent, latched, and clocked modes. 

Data flow in each direction is controlled by 
output-enable (OEAB and OEBA), latch-enable 
(LEAB and LEBA), and clock (CLKAB and 
CLKBA) inputs. The clock can be controlled by the 
clock-enable (CLKENAB and CLKENBA) inputs. 

AUGUST 1992 - REVISED JULY 1993 

SN54ABT162601 ... WD PACKAGE 
SN74ABT162601 ... DL PACKAGE 

(TOP VIEW) 

OEAB 1 

LEAB 
A1 

GND 4 

Vee 
A4 

A7 
A8 
A9 

A10 

A11 

A12 

GND 
A13 
A14 

A15 

Vee 
A16 
A17 

GND 
A18 

OEBA 
LEBA 

CLKENAB 
CLKAB 
B1 

GND 
B2 

B3 
Vee 
B4 
B5 

B6 
GND 
B7 

B8 
B9 
B10 

B11 

B12 
GND 
B13 
B14 
B15 

Vee 
B16 
B17 
GND 
B18 

CLKBA 
CLKENBA 

For A-to-B data flow, the device operates in the transparent mode when LEAB is high. When LEAB is low, the 
A data is latched if CLKAB is held at a high or low logic level. If LEAB is low, the A-bus data is stored in the 
latch/flip-flop on the high-to-Iow transition of CLKAB. Output-enable OEAB is active-low. When OEAB is low, 
the outputs are active. When OEAB is high, the outputs are in the high-impedance state. Data flow for B to A 
is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CLKENBA. 

The B-port outputs, which are designed to source or sink up to 12 mA, include 25-0 series resistors to reduce 
overshoot and undershoot. 

To ensure the high-impedance state during power up or power down, OE should be tied to V CC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT162601 is available in Tl's shrink small-outline package (DL), which provides twice the 1/0 pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT162601 is characterized over the full military temperature range of -55°C to 125°C. The 
SN74ABT162601 is characterized for operation from -40°C to 85°C. 

Widebus, EPle-IIB, and UBT are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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FUNCTION TABLEt 

INPUTS OUTPUT 

CLKENAB OEAB LEAB CLKAB A B 

X H X X X Z 

X L H X L L 

X L H X H H 

H L L X X BO:t: 

H L L X X BO:t: 

L L L i L L 

L L L i H H 

L L L L X BO:t: 

L L L H X BO§ 

t A-to-B data flow is shown: B-to-A flow is similar but uses OEBA, 
LEBA, CLKBA, and CLKENBA. 

:t: Output level before the indicated steady-state input conditions were 
established. 

§ Output level before the indicated steady-state input conditions were 
established, provided that CLKAB was low before LEAB went low. 
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logic diagram (positive logic) 

OEAB 

ClKENAB 
56 

ClKAB 
55 

2 
lEAB 

lEBA 
28 

30 
ClKBA 

ClKENBA 
29 

OEBA 
27 

3 
A 1 -----41--1 

CE 

>-----~---------4~+---~_+_41D 

~-+-4lE 

ClK 
CE 

1D~+-~---+~+----------+--~ 

lEt---t-H 

ClK 

~--------------'v~--------------~ 

To 17 Other Channels 

54 B1 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except 1/0 ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT162601 (A port) .......................... 96 mA 

SN74ABT162601 (A port) ......................... 128 mA 
B port ............................................ 30 mA 

Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air) ........................................... 1 W 
Storage temperature range .......................... ,............................ -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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AUGUST 1992 - REVISED JULY 1993 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voltage 

Aport 
10H High-level output current 

Bport 

Aport 
IOl low-level output current 

Bport 

I!.tltN Input transition rise or fall rate Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (mput or 1/0) must be held high or low. 

PRODUCT PREVIEW Information concerns products in tile formative or 

~~:~~~caC~~:eareo~es1:~~~~.e~!~;~~~~:~~~c re::::es ~~: rl:r~~ 
change or discontinue these products without nolice. ~TEXAS 
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SN54ABT162601 

MIN MAX 

4.5 5.5 

2 , 
.~;QI'1l 

0 lflee 
,d~:' -24 

·S> -12 

,:Ii? 48 

i:~{' 12 

10 

-55 125 
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SN74ABT162601 
UNIT 

MIN MAX 

4.5 5.5 V 

2 V 

0.8 V 

0 Vee V 

-32 
rnA 

-12 

64 
rnA 

12 

10 ns/V 

-40 85 °e 



SN54ABT162601, SN74ABT162601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT162601 SN74ABT162601 
PARAMETER TEST CONDITIONS 

TVPt MIN MAX MIN MAX MIN 

VIK Vee =4.5V, 11=-18mA -1.2 -1.2 

Vee =4.5V, 10H =-3 mA 2.5 2.5 2.5 

Vee = 5 V, IOH=-3mA 3 3 3 
Aport 

Vee =4.5V, 10H = -24 mA 2 2 

Vee=4.5V, 10H =-32 mA 2:j: 2 
VOH 

Vee =4.5V, IOH=-1 mA 3.35 3.3 3.35 

Vee=5V, IOH=-1 mA 3.85 3.8 3.85 
B port 

Vee =4.5V, 10H =-3 mA 3.1 3 3.1 

Vee =4.5V, 10H =-12 mA 2.6 2.6 

IOL=48 mA 0.55 0.5~ 

VOL 
Aport Vee =4.5V 

10L = 64 mA 0.55:j: ~:I~' 
Bport Vee=4.5V, IOL=12mA 0.8 ,~1;xJ·8 
Control inputs Vee=5.5 V, ±1 ,<:i." ±1 

II 
A orB ports VI = Vee or GND ±20 .~i ±20 

10ZH§ Vee =5.5V, VO=2.7V 10 I,:~f' 10 

10ZL§ Vee=5.5V, VO=0.5V -10 ,fd: -10 

loff Vee =0, Vl orVO,,4.5V ±100 

leEX 
Vee =5.5V, 

Outputs high 50 50 
VO=5.5 V 

1011 
Aport Vee =5.5V, VO=2.5V -50 -100 -180 -50 -180 -50 

Bport Vee = 5.5 V VO= 2.5 V -25 -55 -100 -25 -100 -25 

Vee =5.5V, Outputs high 3 3 

ICC A orB ports 10=0, Outputs low 36 36 
VI = Vee or GND Outputs disabled 3 3 

dlee# 
Vee = 5.5 V, One input at 3.4 V. 

50 50 
Other inputs at Vee or GND 

ei Control inputs VI = 2.5 V or 0.5 V 3 

Cia A orB ports Vo = 2.5 V or 0.5 V 9 

t All typical values are at Vee = 5 V. 
:j: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 
11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development. Characteristic data and other 
speclflcatlons are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. ~TEXAS 
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MAX 

-1.2 

0.55 

0.8 

±1 

±20 

10 

-10 

±100 

50 

-180 

-100 

3 

36 

3 

50 

UNIT 

V 

V 

V 

IlA 

I1A 

I1A 

I1A 

I1A 

mA 

mA 

I1A 

pF 

pF 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SN54ABT162601 SN74ABT162601 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency 0 150 0 150 MHz 

LEAB or LEBA high 2.5 2.5 
tw Pulse duration 

ill 
ns 

CLKAB or CLKBA high or low 3 3 

A before CLKABi or B before CLKBA i 4.3 .ll 4.3 

A before LEAB.!. or B before LEBA.!. 
I CLK high 2.5 .~ .. 2.5 

tsu Setup time I CLKlow 1~' 
ns 

1 

CLKEN before CLKi 2;l;t' 2.7 

A after CLKABi or B after CLKBA i cftt> 0 

th Hold time A after LEAB,), or B after LEBA.), 0.5 0.5 ns 

CLKEN after CLKi 0 0 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

fmax 

tpLH 
A 

tPHL 

tPLH 
B 

tpHL 

tpLH 
LEBA 

tpHL 

tpLH 
LEAB 

tPHL 

tpLH 
CLKBA 

tpHL 

tpLH 
CLKAB 

tpHL 

tPZH 

tpZL 
OEBA 

tpZH 

tpZL 
OEAB 

tpHZ 

tpLZ 
OEBA 

tpHZ 
OEAB 

tpLZ 

PRODUCT PREVJEW Information concerns products in the formative or 
design phase of development Characteristic data and other 
speclflcatlons are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 

6-116 

TO 
Vcc=5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP MAX 

B 

A 

A 

B 

A 

B 

A 

B 

A 

B 

150 

1.5 2.8 4 

2 3.7 5.2 

1 2.5 3.6 

2 3.3 4.5 

2 3.3 4.5 

2 3.6 4.7 

2 3.4 4.8 

2 3.8 5.2 

1.5 3.1 4.7 

1.5 3.1 4.3 

1.5 3.3 4.7 

1.5 3.5 4.8 

2 3.5 4.6 

2 3.7 4.7 

2 3.8 5.3 

2 3.6 5.1 

2 3.6 5.4 

1.5 3.2 4.7 

2 3.4 4.8 

1.5 3.2 4.5 

~TEXAS 
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MIN MAX 

150 

1.5 5.1 

2 6.1 

1 4.2 

2 5.1 

2 5,6 

2 .t;i 
2 .4;"6.1 

2 ·tf· 6.4 

1.5,';" 5.4 

1.5:;p 5.2 

~ 6 

1.5 5.8 

2 5.3 

2 5.6 

2 6.6 

2 6.2 

2 6.6 

1.5 5.8 

2 5.6 

1.5 5.7 
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SN74ABT162601 
UNIT 

MIN MAX 

150 MHz 

1.5 4.8 
ns 

2 5.7 

1 4 
ns 

2 4.9 

2 5 
ns 

2 5 

2 5.6 
ns 

2 5.9 

1.5 5.3 
ns 

1.5 5 

1.5 5.5 
ns 

1.5 5.3 

2 5.1 
ns 

2 5.4 

2 6.1 
ns 

2 5.7 

2 6.2 
ns 

1.5 5.4 

2 5.4 
ns 

1.5 5.2 



SN54ABT162601, SN74ABT162601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
AUGUST 1992 - REVISED JULY 1993 

PARAMETER MEASUREMENT INFORMATION 

7V o 
Sl soon 

From Output ----.f-----.---JVI/'v-------" 
Under Test 

o Open 

CL=SOpF 

(see Note A) I soon 

LOAD CIRCUIT FOR OUTPUTS 

~-- tw -----.! 
1 1 

Input 3 }(\,..l._S_V __ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~ .... l_.S_V_--J~,-l_.S_V __ _ 

1 1 ~ 

3V 

OV 

Output 

tpLH ~ 1 1 tpHL 

1 1 i ~-- VOH 
1 !1.5V 1 1.SV 

--+1 --J 1 VOL 

tpHL --l.---.i I~ tpLH 

Output 
\L !r.::":"" VOH 

,1.SV ll.SV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

VOL 

Timing Input 

Data Input 

Output 
Control 

Output 
Waveform 1 

Sl at 7 V 
(see Note C) 

Output 
Waveform 2 
Sl atOpen 

(see Note C) 

TEST Sl 

tpLHltpHL Open 

tpLZltpZL 7V 

tpHZltpZH Open 

-------;(l.SV 
____ --J. 1'-_____ _ 

I.. .~ ~,1 
1 tsu I" th 1 

1 1 

-----..}(l.S V ~ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

=x1 .... S_ V __ -' 

tpZL~ 

1 

3V 

OV 

3V 

OV 

3V 

OV 

1 

1 

1 

3.SV 

'---I-'f-~b...+~'~ VOL 

1 tpHZ ~ :.-
tpZH ~ joIII-- 1 

1,.---+---- VOH 
VOH-O.3V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR,; 10 MHz, Zo = 50 n, tr'; 2.5 ns, tf'; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time witJ:! one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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• Output Ports Have Equivalent 25-0 Series 
Resistors, So No External Resistors Are 
Required 

• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• LatCh-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 Vat Vee = 5 V, TA = 25°C 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

The' ABT162827 is a non inverting 20-bit buffer 
composed of two 10-bit sections with separate 
output-enable signals. For either 10-bit buffer 
section, the two output-enable (1 OE1 and 1 0/!2 
or 20E 1 and 20E2) inputs must both be low forthe 
corresponding Y outputs to be active. If either 
output-enable input is high, the outputs of that 
10-bit buffer section are in the high-impedance 
state. 

The outputs, which are designed to source or sink 
up to 12 mA, include 25-0 series resistors to 
reduce overshoot and undershoot. 

SN54ABT162827, SN74ABT162827 
20·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
JULY 1993 

SN54ABT162827 .•• WD PACKAGE 
SN74ABT162827 ••. DL PACKAGE 

(TOP VIEW) 

lOEl lOE2 
lYl lAl 

lA2 
GND 

lY3 lA3 
lY4 A14 
Vee Vee 
1Y5 lA5 
1Y6 lA6 
lY7 lA7 

GND GND 
lY8 lA8 
lY9 lA9 

lYl0 lAl0 
2Yl 2Al 
2Y2 2A2 
2Y3 2A3 

GND GND 
2Y4 2A4 
2Y5 2A5 
2Y6 2A6 
Vee Vee 
2Y7 2A7 
2Y8 2A8 

GND GND 
2Y9 2A9 

2Yl0 2Al0 
20El 20E2 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT162827 is available in TI's shrink small-outline package (DL), which provides twice the 1/0 pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT162827 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT162827 is characterized for operation from -40°C to 85°C. 

Widebus and EPIC·IIB are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development. Characteristic data and other 
speclflcaHons are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. ~TEXAS 
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SN54ABT162827, SN74ABT162827 
20·BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
JULY 1993 

OE1 

L 

L 

H 

X 

FUNCTION TABLE 
(each 10·bit section) 

INPUTS OUTPUT 
OE2 A Y 

L L L 

L H H 

X X Z 

H X Z 

logic symbolt logic diagram (positive logic) 

10E1 
1 J", & 

10E2 
56 i'-

EN1 

20E1 

20E2 

28 i'- & 

29 
EN2 

t'-

55 
r 

2 
1A1 1 1\7 1Y1 

54 3 
1A2 1Y2 

52 5 
1A3 1Y3 

51 6 
1A4 1Y4 

49 8 
1A5 1Y5 

48 9 
1A6 1Y6 

47 10 
1A7 1Y7 

45 12 
1A8 1Y8 

44 13 
1A9 1Y9 

43 14 
1A10 1Y10 

42 15 
2A1 1 2\7 2Y1 

41 16 
2A2 2Y2 

40 17 
2A3 2Y3 

38 19 
2A4 2Y4 

37 20 
2A5 2Y5 

36 21 
2A6 2Y6 

34 23 
2A7 2Y7 

33 24 
2A8 2Y8 

31 26 
2A9 2Y9 

30 27 
2A10 2Y10 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 
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SN54ABT162827, SN74ABT162827 
20-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
JULY 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10 .................................................. 30 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air) .................... . . . . . . . . . . . . . . . . . . . . . .. 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. "These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output neg<\tive-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

vee Supply voltage 

VIH High-level input voltage 

vlL Low-level input voltage 

VI Input voltage 

IOH High·level output current 

IOL Low-level output current 

AtiAv Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

~TEXAS 
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SN54ABT162827 SN74ABT162827 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

0.6 0.6 

0 Vee 0 Vee 

-12 -12 

12 12 

10 10 

-55 125 -40 65 

UNIT 

v 

V 

V 

V 

mA 

mA 

ns/V 

°e 
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SN54ABT162827, SN74ABT162827 
20-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
JULY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54ABT162827 SN74ABT162827 
PARAMETER TEST CONDITIONS 

MIN TYPt MAX MIN MAX MIN 

VIK VCC=4.5V, 11=-18mA -1.2 -1.2 

VCC=4.5V, IOH=-1 rnA 3.35 3.3 3.35 

VCC =5V, IOH=-1 rnA 3.85 3.8 3.85 
VOH 

VCC=4.5V, IOH=-3mA 3.1 3 3.1 

VCC=4.5V, IOH=-12mA 2.6:1: 2.6 

VCC=4.5V, IOL=8mA 0.4 0.8 0.8 
VOL 

VCC=4.5V, IOL=12mA 

II VCC= 5.5 V, VI = VCC or GND ±1 ±1 

10ZH§ VCC=5.5V, VO=2.7V 50 50 

10ZL§ VCC=5.5V, Vo = 0.5 V -50 -50 

loff VCC =0, Vl orVO';;4.5V ±100 

ICEX VCC=5.5V, Vo = 5.5 V Outputs high 50 50 

10~ VCC=5.5V, VO=2.5V -50 -100 -180 -50 -180 -50 

Outputs high 2 2 

ICC VCC=5.5V, 10=0, Outputs low 32 32 
VI = VCC or GND Outputs. 

disabled 
2 2 

Vec =5.5V, Outputs 
1 1.5 

One input at enabled 
3.4 V, Data inputs 

Outputs 
Ll.ICC# Other inputs 0.05 1 

at VCC or 
disabled 

GND Control inputs 1.5 1.5 

Ci VI = 2.5 VorO.5 V 

Co Vo = 2.5 V or 0.5 V 

t All typical values are at VCC = 5 V. 
:1: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters IOZH and IOZL include the input leakage current. 
~ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 
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MAX 

-1.2 

0.65 

0.8 

±1 

50 

-50 

±100 

50 

-180 

2 

32 

2 

1 

0.05 

1.5 

UNIT 

V 

V 

V 

~ 

IlA 

~ 

IlA 

~ 
rnA 

rnA 

rnA 

pF 

pF 
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ABT 25-0 INCIDENT-WAVE SWITCHING DRIVERS 

Features 

Incident-wave switching (IWS) 

Increased output-drive capability over 
standard ABT devices 

Designed for output drive of 
IOH = -80 mA, IOl = 188 mA across 
temperature and Vee conditions 

Sub-5-ns speed 

Power-on-demand active feedback 
circuitry 

Low input/output capacitance 

Widebus™ functionality planned with 
equivalent SSOP pinout 

Benefits 

• Improve system frequency response and 
reliability by eliminating 2 tpd delay shelf in 
the transition region caused by reflect~d 
waves 

• Ideally suited to drive transmission lines 
on the incident wave at impedances as 
low as 10 n typically 

• Ensure IWS at the input of receivers in 
highly capacitive, heavily loaded, or 
advanced backplane conditions where 
equivalent impedances go as low as 25 n 
worst case 

• High-performance equivalent to standard 
ABT 

• Allow for low static enable current 
consumption equivalent to standard ABT 

• As receiving devices, do not load down 
the driving devices 

• Low simultaneous switching noise, 
VOlP < 0.8 V typically 

• Drop-in replaceable to standard 
Widebus™ SSOP pinouts 



• State-of-the-Art EPIC-liB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R =0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 Vat Vee = 5 V, TA = 25°C 

• Designed to Facilitate Incident-Wave 
Switching for Line Impedances of 25 0 
or Greater 

• Distributed Vee and GND Pins Minimize 
Noise Generated by the Simultaneous 
Switching of Outputs 

• Bus-Hold Inputs Eliminate the Need for 
External Pullup Resistors 

• Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mil DIPs 

description 

SN74ABT25241 
25-0 OCTAL BUFFER/DRIVER 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED JULY 1993 

ow OR NT PACKAGE 
(TOP VIEW) 

1Y1 10E 
GND 1A1 
1Y2 1A2 
1Y3 4 VCC 

GND 1A3 
1Y4 1A4 
2Y1 2A1 

GND 2A2 
VCC 

2Y3 2A3 
GND 2A4 
2Y4 20E 

The SN74ABT25241 is a 25-0 octal buffer and line driver designed specifically to improve both the performance 
and density of 3-state memory address drivers, clock drivers, and bus-oriented transceivers. 

The SN74ABT25241 contains complementary output-enable (1 OE and 20E) inputs. When 1 OE is low and 20E 
is high, the device transmits data from the A inputs to the Y outputs. When 1 OE and 20E are high, the outputs 
are in the high-impedance state. Output-enable 1 OE affects only the 1 Y outputs; output-enable 20E affects only 
the 2Y outputs. 

This buffer/driver is capable of sinking 188 mA of IOL current, which facilitates switching 25-0 transmission lines 
on the incident wave. The distributed Vee and GND pins minimize switching noise for more reliable system 
operation. 

Active bus-hold circuitry is provided to hold unused or floating inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value ofthe resistor is determined by the current-sinking capability ofthe driver. OE should 
be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by the 
current-sourcing capability of the driv,er. 

The SN74ABT25241 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW infonnation concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993. Texas Instruments Incorporated 
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SN74ABT25241 
25-0 OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
JUNE 1992- REVISED JULY 1993 

FUNCTION TABLES 

INPUTS OUTPUT 
10E lA 1Y 

L H H 

L L L 

H X Z 

INPUTS OUTPUT 
20E 2A 2Y 

H H H 

H L L 

L X Z 

logic symbolt logic diagram, (positive logic) 

10E 

lAl 

24 
1', EN 

23 
L;' 

1 
1 'V 

10E 

lAl lYl 
22 3 

lA2 lY2 
20 4 

lA3 
19 6 

1Y3 lA2 
lA4 lY4 

lA3 

13 
20E 

18 
~N 

7 

lA4 

2Al 1 'V 2Yl 
17 9 

2A2 2Y2 
15 10 

2A3 2Y3 20E 
14 12 

2A4 2Y4 

2Al 
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 

and lEG Publication 617-12. 
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24 

23 

22 

20 

19 

13 

18 

17 

15 

14 

lYl 

3 1Y2 

4 lY3 

6 lY4 

7 2Yl 

9 2Y2 

10 2Y3 

12 2Y4 



SN74ABT25241 
25-Q OCTAL BUFFER/DRIVER 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED JULY 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the disabled or power-off state, Vo ............... -0.5 V to 5.5 V 
Voltage range applied to any output in the high state, Vo ............................... -0.5 V to Vee 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Current into any output in the low state, 10 ................................................. 376 mA 
Operating free-air temperature range ................................................ -40°C to 85°C 
Maximum power dissipation at T A = 55°C (in still air): OW package ................................ 1 W 

NT package ............................... 1.3 W 
Storage temperature range ..................... :................................. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute·maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

11K Input clamp current 

IOH High-level output current 

IOL Low-level output current 

AllAY Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating Inputs must be held high or low. 

~TEXAS 
INSTRUMENTS 

lOutputs enabled 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

MIN MAX 

4.5 5.5 

2 

0.8 

0 Vee 

-18 

-80 

188 

10 

-40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

rnA 

ns/V 

'e. 
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SN74ABT25241 
25-0 OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED JULY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 

VIK Vee;4.5V, 11;-18mA 

Vee ;4.5V, 10H ;-3mA 
VOH 

Vee;5V, 10H ;-80 mA 

IIOL;94 mA 
VOL Vee; 4.5 V 

110L;188mA 

II Vee;5.5 V, VI; Vee or GND 

10ZH Vee;5.5 V, VO;2.7V 

10ZL Vee;5.5 V, VO;0.5V 

loff Vee; 0, VI or Vo :>4.5 V 

leEX Vee; 5.5 V, VO;5.5V 

10:1= Vee;5.5 V, VO;2.5V 

ICC 
Vee ;5.5 V, Outputs open, 
VI ; Vee or GND 

Vee ;5.5 V, One input at 3.4 V, ." 
:c o 
c 

t.lee§ 
Other inputs at Vee or GND 

ej Vee;5V, VI; Vee or GND 

Co Vee;5V, Vo; Vee or GND 

C t All tYPical values are at Vee; 5 V, T A ; 25'e. 

MIN TYPt 

2.7 

2.4 

Outputs high 

-50 

Outputs high 

Outputs low 

Outputs disabled 

o :1= Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
--t §This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND . 

." 
:c 
m 
< -m 
:e 
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MAX UNIT 

-1.2 V 

V 

0.55 
V 

0.7 

±1 J.lA 

50 J.lA 

-50 J.lA 

±100 J.lA 

50 J.lA 

180 mA 

500 J.lA 
30 mA 

500 J.lA 

1 mA 

pF 

pF 



• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 Vat Vee = 5 V, TA = 25°C 

• Designed to Facilitate Incident-Wave 
Switching for Line Impedances of 25 Q 
or Greater 

• Distributed Vee and GND Pins Minimize 
Noise Generated by the Simultaneous 
Switching of Outputs 

• Bus-Hold Inputs Eliminate the Need for 
External Pull up Resistors 

• Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mil DIPs 

description 

SN74ABT25244 
25-Q OCTAL BUFFER/DRIVER 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED JULY 1993 

ow OR NT PACKAGE 
(TOP VIEW) 

1Yl 
GND 

2Yl 
GND 

2Y2 
2Y3 

GND 11 

2Y4 

19 

18 
17 

16 

15 

14 

13 

WE 
lAl 
lA2 
VCC 
lA3 
lA4 
2Al 
2A2 
VCC 
2A3 
2A4 
20E 

The SN74ABT25244 is a 25-Q octal buffer and line driver designed specifically to improve both the performance 
and density of 3-state memory address drivers, clock drivers, and bus-oriented transceivers. 

When the output-enable (10E and 20E) inputs are low, the device transmits data from the A inputs to the 
Y outputs. When 10E and 20E are high, the outputs are in the high-impedance state. 

This buffer/driver is capable of sinking 188 mA of IOl current, which facilitates switching 25-Q transmission lines 
on the incident wave. The distributed Vee and GND pins minimize switching noise for more reliable system 
operation. 

Active bus-hold circuitry is provided to hold unused or floating inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-Sinking capability of the driver. 

The SN74ABT25244 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A Y 

L H H 

L L L 

H X Z 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concerns products in the formative or 

~~\~ca:;~nsseare ~es1:~~~::~~!XasCI~~~:~: re::~ ~~ ri::~ 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993. Texas Instruments Incorporated 
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SN74ABT25244 
25·Q OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
JUNE 1992 - REVISED JULY 1993 

logic symbolt 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

24 

23 

22 

20 

19 

13 

18 

17 

15 

14 

f'- EN 

L;' 

-'" EN 

L;' 

1 'V 

1 'V 

1 

3 

4 

6 

7 

9 

10 

12 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEG Publication 617-12, 

logic diagram (positive logic) 

10E 
24 

1Y1 1A1 
23 1Y1 

1Y2 

1Y3 1A2 
22 3 1Y2 

1Y4 

1A3 20 4 1Y3 

1A4 19 6 1Y4 

2Y1 

2Y2 

2Y3 20E 
13 

2Y4 

2A1 18 7 2Y1 

2A2 17 9 2Y2 

2A3 15 10 2Y3 

2A4 
14 12 2Y4 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee ... , ...................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the disabled or power-off state, Vo ............... -0.5 V to 5.5 V 
Voltage range applied to any output in the high state, Vo ............................... -0.5 V to Vee 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Current into any output in the low state, 10 ................................................. 376 mA 
Operating free-air temperature range ................................................ -40°C to 85°C 
Maximum power dissipation at TA = 55°C (in stili air): DW package ................................ 1 W 

NT package ............................... 1.3 W 
Storage temperature range ....................................................... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN74ABT25244 
25-0 OCTAL BUFFERIDRIVER 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED JULY 1993 

recommended operating conditions (see Note 2) 

MIN MAX UNIT 

Vee Supply voltage 4.5 5.5 V 

VIH . High-level input voltage 2 V 

VIL Low-level input voltage 0.8 V 

VI Input voltage 0 Vee V 

11K Input clamp current -18 ' rnA 

10H High-level output current -80 rnA 

10L Low-level output current 188 rnA 

!;.t/!;.v Input transition rise or fall rate I Outputs enabled 10 ns/V 

TA Operating free-air temperature -40 85 °e 

NOTE 2: Unused or floating inputs must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDmONS MIN TYpt 

VIK Vee =4.5 V, 11=-18mA 

Vee =4.5 V, IOH=-3mA 2.7 
VOH 

Vee=5V, IOH=-80mA 2.4 

I 10L= 94 rnA 
VOL Vee=4.5V 

IIOL=188mA 

II Vee = 5.5 V, VI = Vee or GND 

10ZH Vee = 5.5 V, VO=2.7V 

IbzL Vee = 5.5 V, VO=0.5V 

loff Vee = 0, VI orVo $4.5 V 

leEX Vee=5.5V, VO=5.5V Outputs high 

10:1: Vee=5.5V, VO=2.5V , -50 

Outputs high 

ICC 
Vee =5.5 V, Outputs open, 

Outputs low 
VI = Vee or GND 

Outputs disabled 

!;'Iee§ 
Vee =5.5 V, One input at 3.4 V, 
Other inputs at Vee or GND 

ei Vee=5V, VI = Vee or GND 

Co Vee=5V, Vo = Vee or GND 

t All typical values are at Vee = 5 V, TA = 25°C. 
:I: Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

~TEXAS 
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MAX UNIT 

-1.2 V 

V 

0.55 
V 

0.7 

±1 IlA 
50 IlA 

-50 IlA 
±100 IlA 

50 IlA 
180 rnA 

500 IlA 
30 rnA 

500 IlA 

1 rnA 

pF 

pF 
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• State-of-the-Art EPIC-liB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 1 Vat Vee = 5 V, TA = 25°C 

• Designed to Facilitate Incident-Wave 
Switching for Line Impedances of 25 Q 
or Greater 

• Distributed Vee and GND Pins Minimize 
Noise Generated by the Simultaneous 
Switching of Outputs 

• Bus-Hold Inputs Eliminate the Need for 
External Pullup Resistors 

• Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mil DIPs 

description 

SN74ABT25245 
25-Q OCTAL BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED JULY 1993 

ow OR NT PACKAGE 
(TOP VIEW) 

A1 DIR 
GND 81 

A2 82 
A3 VCC 

GND 83 
84 

A5 85 
GND 86 

VCC 
A7 87 

GND 11 88 
A8 OE 

The SN74ABT25245 is a 25-Q octal bus transceiver designed for asynchronous communication between data 
buses. It improves both the performance and density of 3-state memory address drivers, clock drivers, and 
bus-oriented transceivers. 

The device allows data transmission from the A bus to the B bus or from the B bus to the A bus depending upon 
the logic level at the direction-control (DIR) input. The output-enable (OE) input can disable the device so that 
both buses are effectively isolated. 

This transceiver is capable of sinking 188 mA of IOL current, which facilitates switching 25-Q transmission lines 
on the incident wave. The distributed Vee and GND pins minimize switching noise for more reliable system 
operation. 

Active bus-hold circuitry is provided to hold unused or floating inputs at a valid logic level. 

To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
, resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT25245 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 

OIR 
OPERATION 

OE 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA information is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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SN74ABT25245 
25-Q OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
JUNE 1992- REVISED JULY 1993 

logic symbolt logic diagram (positive logic) 

13 
OE 

DIR 
24 

i'. 

'" L 

G3 DIR .-=2:...:4 ____ ---.--""" 

3EN1[BA] 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

1 

3 

4 

6 

7 

9 

10 

12 

3EN2[AB] ., 
L 

\71 

I> 

13 OE 

r 
23 

~ 2\7 

B1 A1 1 

22 

20 
B2 

B3 
23 B1 

19 
B4 

18 
B5 

17 
B6 To Seven Other Channels 

15 
B7 

14 
B8 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except 1/0 ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the disabled or power-off state, Vo ............... -0.5 V to 5.5 V 
Voltage range applied to any output in the high state, Vo ............................... -0.5 V to Vee 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Current into any output in the low state, 10: A port .......................................... 376 mA 

B port .......................................... 128 mA 
Operating free-air temperature range ................................................ -40°C to 85°C 
Maximum power dissipation at T A = 55°C (in still air): OW package ................................ 1 W 

NT package ............................... 1.3 W 
Storage temperature range. . . . . . . . . . . . . . . .. . ... . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . .. -65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voltage 

11K Input clamp current 

10H High-level output current 

10l low-level output current 

!!.t/Ilv I nput transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or 110) must be held high or low. 

~TEXAS 
INSTRUMENTS 

SN74ABT25245 
25-0 OCTAL BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED JULY 1993 

MIN MAX UNIT 

4.5 5.5 V 

2 V 

0.8 V 

0 VCC V 

-18 mA 

Aport -80 
mA 

B port -32 

Aport 188 
mA 

Bport 64 

Control inputs 4 
ns/V 

A orB ports 10 

-40 85 °c 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 7-13 



SN74ABT25245 
25-0 OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED JULY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VIK VCC=4.5V, 11=-18mA -1.2 V 

VCC =4.75 V, IOH =-3 mA 2.7 
Aport 

VCC = 4.5 V, IOH =-80mA 2.4 

VOH VCC=4.5V, IOH =-3 mA 2.5 V 

B port VCC = 5 V, IOH=-3mA 3 

VCC=4.5V, IOH =-32mA 2 

IloL=94 mA 0.55 

VOL 
Aport VCC=4.5V 

IIOL= 188 mA 0.7 V 

B port VCC=4.5V, IOL=64 mA 0.55 

Control inputs ±1 
II 

Aor B ports 
VCC=5.5V, VI = Vee or GND 

±100 
MA 

IVI =0.8V 100 
II(hold) Aor B ports Vee=4.5V 

IVI =2V -100 
MA 

IOZH+ Vee=5.5V, VO=2.7V 50 IlA 

IOZL+ Vee =5.5V, VO=0.5V -50 MA 
loff Vee = 0, VI orVO:>4.5 V ±100 IlA 

leEX Vee=5.5V, VO=5.5V Outputs high 50 IlA 

IO§ B port Vee=5.5V, Vo = 2.5 V -50 -210 mA 

Outputs high 500 IlA 

ICC 
Vee=5.5V, Outputs open, 

Outputs low 20 mA 
VI = Vee or GND 

Outputs disabled 500 IlA 

/lIce'll 
Vee =5.5V, One input at 3.4 V, 

1 mA 
Other inputs at Vee or GND 

ei Control inputs Vee = 5 V, VI = Vee or GND 4 pF 

eio Aor B ports Vee = 5 V, Vo = Vec or GND 11.5 pF 

t All typical values are at Vee = 5 V, T A = 25°C. 
+ For 1/0 ports, the parameters IIH and IlL include the off-state output current. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'II This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
AorB 

tpHL 

tpZH 
OE 

tpZL 

tpHZ -

OE 
tpLZ 

7-14 

TO 
(OUTPUT) 

BorA 

AorB 

AorB 

~TEXAS . 
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vcc = 5 V, 
TA=25°C MIN MAX UNIT 

MIN TYP MAX 

1 2.3 3.5 1 3.9 
ns 

1 2.4 3.5 1 4.3 

1.5 3.7 5.4 1.5 6.5 
ns 

1.4 4 5.8 1.4 6.8 

2 4.3 6.1 2 7.2 
ns 

2 3.9 5.8 2 6.4 
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WITH 3-STATE OUTPUTS 
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PARAMETER MEASUREMENT INFORMATION 

a 7V 

500n 
From Output --.>------.-----'VI/\r------' 

Under Test 

CL = 50 pF 

(see Note A) T 500n 

Sl a Open 

r' 
-=-

LOAD CIRCUIT FOR OUTPUTS 

Timing Input 

141-- tw -----.! 
I 1 

Input 3 }(:'~.5~V~~~~~ :: Data Input 

Input 
(see Note B) 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.5V )(,.5 V 

I 
I· 1 

KtPHL tpLH~ 

1 

1 

3V 
Output 

OV Control 

Output 
Waveform 1 

TEST Sl 

tPLHltpHL Open 

tpLZltpZL 7V 

tPHZItPZH Open 

-------;(,.5 V 
-------J·I'-------

i--t·~ ~ 
1 su th 1 

3V 

OV 

--=x---.I,.5V ~ 
3V 

OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

==:>(,.5 V 

3V 

OV I 
tpZL ~ 141-

I i tpLZ 
3.5V 

I 1.5 V 
!1.5V 

I ~VOH 
I 

I 1.5 V 
S1 at 7 V VOL + 0.3 V 

I VOL I ---- VOL 
(see Note C) ~ I l~tPLH I 1 tpHZ -+i 

tPHL~ tpZH ~ ~ 
Output I 

\1.5V 
FVOH 

1 ---- VOH 
Waveform 2 VOH-O.3V 

Output 1.5 V 

VOL 
Sl at Open 

(see Note C) =OV 

VOLTAGE WAVEF.ORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 n, tr " 2.5 ns, tf" 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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Features 

Futurebus+/BTL TRANSCEIVERS 

Benefits 

• Fully compatible with IEEE 1194.1-1991 
(BTL) and IEEE 896-1991 (Futurebus+) 
standards 

• Sub-5-ns performance 

• 7-,8-, and 9-bit versions 

• 18-channel transceiver version 

• TTL A port and BTL B port 

• BTL edge rates> 2 ns/V 

• Split I/O TTL port 

• BIAS Vee pin 

• TTL input clamp circuitry 

• Open-collector BTL outputs 

• Isolated logic GNDs and bus GNDs 

• JTAG test access port (TAP) availability 
on Futurebus+ transceivers 

• 52-pin standard quad flat package and 
100-pin shrink quad flat package 
availability 

• TI has established an alternate source 

• Execute proper BTL and Futurebus+ 
protocol 

• ABT speed for Futurebus+ or advanced 
backplane transceiving 

• Perform status/synch functions in 
Futurebus+ applications as well as UBpM 
function in general-purpose BTL 
applications 

• Can implement a full Futurebus+ interface 
with single-side mounting 

• TTL-BTL and BTL-TTL translation 

• High-throughput interface ideally suited for 
low-noise backplane applications 

• Input and output pin separation allows for 
simultaneous data load/unload 

• Minimize distortion during live 
insertion/withdrawal 

• Allow for active termination 

• High-drive 1 OO-mA sink capability 
provides IWS capability down to 10 Q 

• Minimize device-generated noise and 
transmission environment noise 

• Pins allocated for 4-wire IEEE 
1149.1-1990 standard test bus, which will 
be implemented in future versions 

• Fine-pitch surface-mount packaging saves 
valuable board space and meets 
Futurebus+ connector requirements 

• Standardization that comes from a 
common product approach 



SN74FB1650 
18-BIT TTUBTL UNIVERSAL STORAGE TRANSCEIVER 
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• Compatible With IEEE 1194.1-1991 (BTL) 
and IEEE 896.2-1991 (Futurebus+) 
Standards 

• Packaged in the High-Power Shrink Quad 
Flat Packages (SQFP) With O.S-mm Pin 
Pitch 

• TTL A Port, Backplane Transceiver Logic 
aport 

• Open-Collector a-port Outputs Sink 100 mA 

• a-port Biasing Network Preconditions the 
Connector and PC Trace to the Backplane 
Transceiver Logic High-Level Voltage 

• ,Isolated Logic-Ground and Bus-Ground 
Pins Reduce Noise 

• TTL Input Structures Incorporate Active 
Clamping and Bus Hold Networks 

PCAPACKAGE 
(TOP VIEW) 

<C ID U 
<C 1D:;21D >u 

LO LO co co Cl ,.... ,.... co Cl 0) <C I<C ID ~ <C IDIID en Cl O-O-zO-O!!!!z02! UWWW..J..JWWW<cuzIO) 
~~~~~~~~~~~~~~~~~~~~~ffiz~re 

NC 75 2B8 
Vee 2 74 GND 
GND 3 73 2B7 
2AI4 4 72 2B6 

2A04 5 71 GND 
2AI3 6 70 2B5 

2A03 7 69 2B4 
GND 8 68 GND 
2AI2 9 67 2B3 

2A02 10 66 2B2 
2A11 11 65 GND 

2A01 12 64 2B1 
GND 13 63 NC 
1AI9 14 62 1B9 

1A09 15 61 GND 
1AI8 16 60 1B8 

1A08 17 59 1B7 
GND 18 58 GND 
1AI7 19 57 1B6 

1A07 20 56 1B5 
1AI6 21 55 GND 

1A06 22 54 184 
GND 23 53 1B3 
Vee 24 52 GND 

NC 25 51 1B2 
re~~~g~~~~~~~~~~~~~~~~~~*g 

LO LO 'OJ- 'OJ- Cl CO) CO) N N Cl ~ ~ U<CI<C <C <C ID ID ID lID Cl U ClI~ 
<O<Oz<O<OZ<O~WWIDID:;2~WWZ~ZID 
~<C~<C~~<C~<C~~<C OOW~ OO~ ~~ 
~ ~ ~ ~ ~ ~~~dd~~~~~ 

~~ ID 
, Ne - No internal connection 

PRODUCT PREVIEW Inlonnalion concerna products In Ihe fonnatlve or a:n ph.. of development. Chara_le, _ 8IId OIher 
catlono are design gaola. Texas inotnnento _tho right to 
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SN74FB1650 
18-BIT TTUBTL UNIVERSAL STORAGE TRANSCEIVER 

AUGUST 1992 - REVISED JULY 1993 

description 

The SN74FB1650 contains two 9-bit transceivers designed to translate signals between TTL and backplane 
transceiver logic (BTL) environments. It is specifically designed to be compatible with IEEE 1194.1-1 (BTL) and 
IEEE 896.2-1991' (Futurebus+) standards. 

The B port operates at BTL signal levels. The open-collector B ports are specified to sink 100 mA. Two output 
enables, OEB and OEB, are provided for the B outputs. When OEB is low, OEB is high, or Vee is typically less 
than 2.5 V, the B port is turned off. 

The A port operates at TTL signal levels. The A outputs reflect the inverse of the data at the B port when the 
A-port output enable, OEA, is high. When OEA is low or when Vee is typically less than 2.5 V, the A outputs are 
in the high-impedance state. 

Active bus-hold circuitry is provided to hold unused or floating TTL inputs at a valid logic state. 

BIAS Vee establishes a voltage between 1 .62 V and 2.1 V on the BTL outputs when Vee is not connected. 

BG Vee and BG GND are the supply inputs for the bias generator. 

The SN74FB1650 is characterized for operation from ooe to 70oe. 

functional block diagram 

8-4 

10EB --=.:4S=---_--1 

1 CLKAB ---=43<--_--1 

1 LEAB ~44'---_-t 

1LEBA 41 

1CLKBA 
42 

10EA 
39 

10EA 40 

1AI1 
36 

>----+----------~~--~--~1D 

C2 

C1 

1D~+-~---+~----------+-~--< 

1A01 ---"'37=---__ -< C2 

C1 

~----------~~v~------------~ 

To Eight Other Channels 
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SN74FB1650 
18-BIT TTUBTL UNIVERSAL STORAGE TRANSCEIVER 

AUGUST 1992 - REVISED JULY 1993 

TRANSCEIVER FUNCTION TABLE 

INPUTS 
FUNCTION 

OEA OEB OEB 

X H L A data to B bus 

H X X B data to A bus 

H H L A data to B bus, B data to A bus 

X L X 
B-bus isolation 

X X H 

X X X 
A-bus isolation 

L X X 

STORAGE MODE TABLE 

INPUTS 
FUNCTION 

lE ClK 

H X Transparent 

L l' Store data 

L L Storage 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except 8 port) ................................................ -1.2 V to 7 V 

VI (8 port) .................................................... -1.2 V to 3.5 V 
Input current range (except 8 port) ................................................ -40 mA to 5 mA 
Voltage range applied to any 8 output in the disabled or power-off state ................... -5 V to 5.5 V 
Voltage range applied to any output in the high state .................................... -5 V to Vee 
Current applied to any single output in the low state: A port .................................... 96 mA 

8 port ................................... 200 mA 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

recommended operating conditions (see Note 1) 

Vee BGVee Supply voltage 

BIAS Vee Supply voltage 

VIH High-level input voltage 

VIL LOW-level input voltage 

11K Input clamp current 

10H High-level output current 

10L lOW-level output current 

TA Operating free-air temperature 

NOTE 1: Unused or floating PinS (Input or 110) must be held high or low. 

~TEXAS 
INSTRUMENTS 
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Except B port 

B port 

Except B port 

Aport 

Aport 

Bport 
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MIN NOM MAX UNIT 

4.75 5 5.25 V 

4.5 5 5.5 V 

1.62 2.3 
V 

2 

0.75 1.47 
V 

0.8 

-18 mA 

-3 mA 

24 
mA 

100 

0 70 °e 
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SN74FB1650 
18-BIT TTUBTL UNIVERSAL STORAGE TRANSCEIVER 

AUGUST 1992 - REVISED JULY 1993 

electrical characteristics over recommended operating free-air temperature range 

PARAMETER TEST CONDITIONS MIN TYPt 

Sport Vee = 4.75 v, II =-18 mA 
VIK 

Except B port and AO port Vee= 4.75 V, II =-40 mA 

VOH AOport Vee=4.75V 
IIOH =-1 mA 

IIOH=-3mA 2.5 3.3 

AOport Vee =4.75 V, 10l = 24 mA 0.35 

VOL II0l = 80 mA 0.75 
Bport Vee =4.75 V 

tlOl = 100 mA 

II Except B port Vee = 5.25 V, VI = 5.25 V 

IIH+ Except B port Vee = 5.25 V, VI =2.7V 

Except B port Vee = 5.25 V, VI =0.5 V 
Ill+ 

B portt Vee = 5.25 V, VI =0.75 V 

AI port Vee =5.25 V, VI =2V -100 
II(hold) 

AI port Vee = 5.25 V, VI =0.5 V 100 

10ZH AOport Vee = 5.25 V, VO=2.7V 

10Zl AOport Vee =5.25 V, VO=0.5V 

10H Bport Vee = 0 to 5.25 V, VO=2.1 V 

10S§ Aport Vee = 5.25 V, Vo=O -30 

A port to B port 25 

lee B port to A port Vee = 5.25 V, 10=0 60 

Outputs disabled 

ei VI = Vee or GND 

eo Aport Vo = Vee or GND 

Vee=Ot04.75V 
eio B port per P1194.0 

Vee = 4.75 V to 5.25 V 

t All tYPical values are at Vee = 5 V, TA = 25°e. 
+ For I/O ports, the parameters IIH and III include the off-state output current. 
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

live insertion specifications over recommended operating free-air temperature range 

PARAMETER 

Vee=Ot04.75V, I 
lee (BIAS Vee) 

Vee = 4.25 V to 5.25 V I 

Vo Bport Vee = 0, 

Vee =0, 

10 Sport Vee = 0 to 5.25 V, 

Vee = 0 to 2.2 V, 

8-6 

TEST CONDITIONS 

VB=Ot02V I VI (BIAS Vee) = 4.5 V to 5.5 V 

VI (BIAS Vee) = 4.5 V to 5.5 V 

VB= 1 V, VI (BIAS Vee) = 4.5 V to 5.5 V 

OEB = 0 to 0.8 V 

OEB=Ot05V 

~TEXAS " 
INSTRUMENTS 
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MIN TYP 

1.62 

-1 

MAX UNIT 

-1.2 V 

-0.5 V 

V 

0.5 

1.1 V 

1.15 

50 ~ 
50 ~A 

-50 

-100 
~ 

~ 

50 ~ 
-50 ~ 
100 ~A 

-150 mA 

mA 

5 pF 

pF 

6 

5 
pF 

MAX UNIT 

450 

10 
~A 

2.1 V 

100 ~ 
100 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

MIN TYP MAX UNIT 

tw Pulse duration, lCA or LCB ns 

A or B before LE 2 
tsu Setup time 

A or B before CLKi 
ns 

2 

A or Balter LE 1 
th Hold time 

A or Balter CLKi 
ns 

1 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpLH 
a A 

tpHL 

tpLH 

tpHl 
LEAB a 

tpLH 

tpHL 
ClKAB a 

tpLH 
LEBA A 

tpHl 

tpLH 
ClKBA A 

tpHL 

tplH 
a A 

tpHL 

tpLH 

tpHL 
OEBorOEB a 

tpZH 

tpZL 
OEAor OEA A 

tpHZ 
OEAorOEA A 

tpLZ 

tsk(p)* 
Skew for any single channel - -

I tpHL - tpLH I Ato B orBtoA 

tsk(o)* 
Skew between drivers 

Aloa oratoA in the same package 

tt Transition time, B outputs (1.3 V to 1.8 V) 

tpR B-port input pulse rejection 

t All typical values are at VCC = 5 V, TA = 25°C. 
* Skew values are applicable for through mode only. 

~TEXAS 
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MIN TYPt MAX UNIT 

5 
ns 

5 

6 
ns 

6 

6 
ns 

6 

6 
ns 

6 

6 
ns 

6 

5 
ns 

5 

5 
ns 

5 

5 
ns 

5 

5 
ns 

5 

0.5 ns 

1 ns 

1 2 3 ns 

1 ns 
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18·BIT TTUBTL UNIVERSAL STORAGE TRANSCEIVER 

AUGUST 1992 - REVISED JULY 1993 

PARAMETER MEASUREMENT INFORMATION 
2.1 V 

From Output 
Under Test 

--~~--~--~vv--~ 

500n S1 

CL=50pF 
(see Note A) I 500n 

o 7V 

o Open 

o GND 

LOAD CIRCUIT FOR A OUTPUTS 

14-- tw -----.! 
I I 

From Output ::{6.5 n Test 

Under Test Point 

30pF 

TEST 
tPLHItPHL 
tpLZltpZL 
tpHZ/tpZH 

(see Note A) I 
LOAD CIRCUIT FOR B OUTPUTS 

Input 3 ______ --'}(:1~.5~V~~~~ :: Timing Input ______ ..1):(1.5 V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

I... .~ .1 
Itsu th I 

S1 
Open 
7V 

GND 

3V 

OV 

(SeeN~:;~; L 1.5V \~~--- 3V 
---11 I . OV 

Data Input -=:J<--..... 1 1.5 V € 3 V 

OV 
VOLTAGE WAVEFORMS 

tpHL I... ~I I I 
i'II ~ tpLH 

I I 
------\I!r"::: VOH 

Output 1.55 V T 1.5 V 
'------'- - - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) 

(see N~:;~; L 1.55 V \ ~5-;-V- - - 2 V 

---11 I· 1V 

tpHL ~ ~I I J 
I'" "' tpLH 

I I 

outPu-t ----"'\1.5 V Y;;; VOH 
1... ____ -1-_ -- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (B to A) 

NOTES: A. CL includes probe and jig capacitance. 

SETUP AND HOLD TIMES 

r---- 3V 
Output 

Control 1.5 V 

(see Note B) I ~ -- -- -- -- . 0 V 

tpZL -.: i+- -.: 14-- tpLZ 

I : I :.r-- 3.5V 

S10~t~~ : \ 1.5V I L ~~~VVOL 
(see Note C) I tpHZ -.J 14-

Output 
• (see Note C) 

tpZH~ 14-- I 
1,----; 

___ -oJ 

=OV 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES (A port) 

B. All input pulses are supplied by generators having the following characteristics: TIL Inputs· PRR ,,; 10 MHz, Zo = 50 n, tr"; 2.5 ns, 
tf"; 2.5 ns. BTL Inputs - PRR ,,; 10 MHz, Zo = 50 n, tr ,,; 2.5 ns, tf ,,; 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



• Compatible With IEEE 1194.1-1991 (BTL) 
and IEEE 896.2-1991 (Futurebus+) 
Standards 

• TTL A Port, Backplane Transceiver Logic 
aport 

• Open-Collector a-port Outputs Sink 100 mA 

• Minimum a-port Edge Rate = 2 ns 

• Isolated Logic-Ground and Bus-Ground 
Pins Reduce Noise 

SN54FB2031 ..• WD PACKAGE 
(TOP VIEW) 

OEB 1 
OEA 

A2 7 
A3 8 

GND 9 
A4 10 
A5 11 

GND 
A6 
A7 

GND 
A8 
A9 

SEL1 
LCB 

BGVee 
LCA 

BGGND 
SELO 
TDO 

description 

OEB 
TCK 
Vee 
TMS 
GND 
B1 
GND 
B2 
GND 
B3 
GND 
B4 
GND 
B5 
GND 
B6 
GND 
B7 
GND 
B8 
GND 
B9 
Vee 
TDI 

SN54FB2031,SN74FB2031 
9-BIT TTUBTL ADDRESS/DATA TRANSCEIVERS 

GND 
A3 

GND 
A4 

GND 
A5 

GND 
A6 

GND 
A7 

GND 
A8 

GND 

NOVEMBER 1991 - REVISED JULY 1993 

• BIAS Vee Pin Minimizes Signal Distortion 
During Live InsertionlWithdrawal 

• Available in Plastic Quad Flatpack (RC) and 
Ceramic Flatpack (WD) Packages 

• a-port Biasing Network Preconditions the 
Connector and PC Trace to the Backplane 
Transceiver Logic High-Level Voltage 

• TTL-Input Structures Incorporate Active 
Clamping Networks to Aid in Line 
Termination 

~ 1 
~2 
~3 
~4 
~5 
~6 
~7 
~8 
~9 
~ 10 
~ 11 

SN74FB2031 ... RC PACKAGE 
(TOP VIEW) 

o 
.y 

C\J~~ o~U)ffiffiBO~~~ 
« <!l « .y 1i5 0 0 P I-.y I- <!l IIll 

52 51 50 49 48 47 46 45 44 43 42 41 40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 ~12 

~13 v 
14 15 16 17 18 19 20 21 22232425 26 
O>~IllO« o 0 0 0 010> 0 100 
« uj () 0 () z...JOI-° Ill Z Ill 

(/)...J> ...J <!l ~ I- > <!l 
<!l <!l III III 

GND 
B2 
GND 
B3 
GND 
B4 
GND 
B5 
GND 
B6 
GND 
B7 
GND 

The 'FB2031 is a 9-bit transceiver designed to translate, signals between TTL and backplane transceiver logic 
(BTL) environments. It is specifically designed to be compatible with IEEE 1194.1-1991 (BTL) and 
IEEE 896.2-1991 (Futurebus+) standards. 

The B port operates at BTL-signal levels. The open-collector B ports are specified to sink 100 mA and have 
minimum output edge rates of 2 ns. Two output enables, OEB and OEB, are provided for the B outputs. When 
OEB is low, OEB is high, or VCC is typically less than 2.5 V, the B port is turned off. 

The A port operates at TTL-signal levels. The A outputs reflect the inverse of the data at the B port when the 
A-port output enable, OEA, is high. When OEA is low or when Vcc is typically less than 2.5 V, the A outputs are 
in the high-impedance state. 

PRODUCT PREVIEW information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are desJgn goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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description (continued) 

8-10 

Pins are allocated for the four-wire IEEE 1149.1 (JTAG) test bus, which will be implemented in a future version 
of the 'FB2031. Currently TMS and TCK are not connected and TOI is shorted to TOO. 

BIAS Vee establishes a voltage between 1.62 V and 2.1 Von the BTL outputs when Vee is not connected. 

BG Vee and BG GNO are the supply inputs forthe bias generator. 

The SN54FB2031 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74FB2031 is characterized for operation from O°C to 70°C. 

OEA . 
L 

H 
H 

H 

L 
L 

TRANSCEIVER FUNCTION TABLE 

INPUTS 
FUNCTION 

O~B OEB 

H L A data to B bus 

L X B data to A bus 
X H 

H L A data to B bus. B data to A bus 

L X 
Isolation 

X H 

STORAGE MODE TABLE 

LCA, LCB RESULT 

SEL1 

0 

0 

1 

1 

0 Transparent 

1 Latches latched 

t Flip-flops triggered 

SELECT FUNCTION TABLE 

SELO 
MUX MUX 
A ..... B B ..... A 

0 Latch Latch 

1 Thru Thru 

0 Flip-flop Flip-flop 

1 Flip-flop Latch 
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SN54FB2031, SN74FB2031 
9-BIT nUBTL ADDRESS/DATA TRANSCEIVERS 

NOVEMBER 1991 - REVISED JULY 1993 

functional block diagram 

18 
LCA 

SELO 
20 

SEL1 
15 

LCB 16 

OEB 46 

45 
OEB 

OEA 
47 

0-___ - 4-0 - B1 

A 1 _-=20-=---_-1 

~-----------------~vr------------------~ 
To Eight Other Channels 

Pin numbers shown are for the RC package. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, VCC ........................................................... -0.5 V to 7 V 
Input voltage range, VI (except 8 port) ................................................ -1.2 V to 7 V 

VI (8 port) .................................................... -1.2 V to 3.5 V 
Input current range (except 8 port) ................................................ -40 mA to 5 mA 
Voltage range applied to any 8 output in the disabled or power-off state ................... -5 V to 5.5 V 
Voltage range applied to any output in the high state .................................... -5 V to VCC 
Current applied to any single output in the low state: A port .................................... 96 mA 

8 port ................................... 200 mA 
Maximum power dissipation at T A = 55°C (in still air): RC package .............................. 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
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SN54FB2031, SN74FB2031 
9-BIT TTUBTLADDRESS/DATA TRANSCEIVERS 

NOVEMBER 1991 - REVISED JULY 1993 

recommended operating conditions (see Note 1) 

SN54FB2031 SN74FB2031 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee, BIAS Vee, 
Supply voltage 4,5 5 5.5 4.5 5 5.5 V 

BGVee 

B port 1.62 2.3 1.62 2.3 
VIH High-level input voltage V 

Except B port 2 2 

B port 0.75 1.47 0.75 1.47 
VIL Low-level input voltage V 

Except Bport 0.8 0.8 

11K Input clamp current -18 -18 mA 

10H High-level output current Aport -3 mA 

Aport 24 
10L Low-level output current mA 

B port 100 100 

TA Operating free-air temperature -55 125 0 70 °e 

NOTE 1: Unused or floating pinS (Input or 110) must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
""C otherwise noted) 

:c 
o c 
c 
o 
-t 
"tJ 
:c 
m 
< -m 
== 

VIK 

VOH 

VOL 

II 

IIH:j: 

IIL:j: 

10H 

10S§ 

ICC 

ei 

Co 

Cia 

PARAMETER 

Bport 

Excep1 B port 

Aport 

Aport 

Sport 

Except B port 

Except B port 

Except B port 

B portt 

Bport 

Aport 

A port to B port 

B port to A port 

Outputs disabled 

Aport 

S port per P1194.0 

TEST CONDITIONS 

Vee=4.5 V, 11=-18mA 

Vee=4.5 V, II =-40 mA 

Vee=4.5V 
10H =-1 mA 

10H =-3 mA 

Vee =4.5 V 
10L = 20 mA 

IOL=24 mA 

IOL=80 mA 
Vee=4.5V 

10L= 100 mA 

Vee=5.5 V, VI =5.5V 

Vee =5.5 V, VI=2.7V 

Vee=5.5 V, VI =0.5V 

Vee=5.5 V, VI =0.75V 

Vee = 0 to 5.5 V, VO=2.1 V 

Vee =5.5 V, Vo=O 

Vee=5.5 V, 10=0 

VI = Vee or GND 

Vo = Vee or GND 

Vee = 0 to 4.5 V 

• Vee=4.5Vt05.5V 

t All typical values are at Vee = 5 V, TA = 25°C. 

SN54FB2031 SN74FB2031 

MIN TYPt MAX MIN TYpt 

2.5 3.3 

0.35 

0.75 

-30 

25 

60 

:j: For I/O ports, the parameters IIH and IlL include the off-state output current. 
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
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UNIT 
MAX 

-1.2 
V 

-0.5 

V 

0.5 
V 

1.1 

50 ~A 

50 I-lA 

-50 

-100 
I-lA 

100 I-lA 

-150 mA 

mA 

5 pF 

pF 

6 

5 
pF 



SN54FB2031,SN74FB2031 
9-BIT TTUBTL ADDRESS/DATA TRANSCEIVERS 

NOVEMBER 1991 - REVISED JULY 1993 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

FROM TO 
VCC = 5 V, 

SN54FB2031 SN74FB2031 
PARAMETER 

(INPUT) (OUTPUT) 
TA = 25°C 

MIN TYP MAX MIN MAX MIN MAX 

tpLH 
B 

5 
A (thru mode) 

tpHL 5 

tpLH 
B 

6 
A (transparent) 

tpHL 6 

tpLH 
LeA B 

7 

tpHL 7 

tpLH 9 
LeB A 

tPHL 9 

tpLH 5.5 
SELlorSELO A 

tpHL 5.5 

tpLH 7 
SELlorSELO B 

tpHL 7 

tpLH 6 
B (thru mode) A 

tpHL 6 

tpLH 7 
B (transparent) A 

tpHL 7 

tpLH 5.5 
OEBorOEB B 

tpHL 5.5 

tpZH 4 
OEA A 

tpZL 4 

tpHZ 5 
OEA A 

tpLZ 5 

Skew for any single 

tsk(p) channel AtoBorBtoA 0.5 
I tpHL - tpLH I 

tsk(o) 
Skew between drivers 

AtoBorBtoA 1 
in the same package 

tt Transition time, B outputs (1.3 V to 1.8 V) 2 1 3 

tpR B-port input pulse rejection 1 

live insertion specifications over recommended operating free-air temperature range 

PARAMETER 

ICC (BIAS Vee) 

Vo Bport 

10 Bport 

TEST CONDITIONS 

Vee=Ot04.5V I I I VB = 0 to 2 V VI (BIAS Vee) = 4.5 V to 5.5 V 
Vee = 4.5 V to 5.5 V 

Vee = 0, 

Vee=O, 

Vee=Ot05.5V, 

Vee = 0 to 2.2 V, 

VI (BIAS Vee) = 4.5 V to 5.5 V 

VB= 1 V, VI (BIAS Vee) = 4.5 V to 5.5 V 

OEB = 0 to 0.8 V 

OEB=Ot05V 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54FB2Q31 SN74FB2031 

MIN MAX MIN MAX 

450 

10 

1.62 2.1 

-1 

100 

100 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

!LA 

V 

!LA 
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SN54FB2031, SN74FB2031 
9·BIT nUBTL ADDRESS/DATA TRANSCEIVERS 

NOVEMBER 1991 - REVISED JULY 1993 

PARAMETER MEASUREMENT INFORMATION 
2.1 V 

From Output :js.5 0 Test From Output 
o 7V 

S1 
TEST S1 

5000 Under Test 
--~~--~--~VV--~ 

o Open 
Under Test Point tPLHItPHL Open 

tpLZItPZL 7V o GND 
tPHzI!PZH GND 

CL = 50 pF 
(see Note A) I 5000 

30 pF 

(see Note A) I 
LOAD CIRCUIT FOR A OUTPUTS 

~-- tw ~ 
I I 

LOAD CIRCUIT FOR B OUTPUTS 

Input 3'--____ --t}( .... 1._5_V __ :: Timing Input ___ ~ __ J~ .... 1_.5_V ____ _ 

VOLTAGE WAVEFORMS 
PULSE DURATION 

11.4 -:--l.~I..I--:_~.1 
I tsu 1- th : 

3V 

OV 

(SeeN~::~; L 1.5V \~5~--- 3V 

--..II I· OV 

Data Input ------}(1.5 V € 3 V 

OV 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 
tpHL ~ ~ I I 

I I 14 ~tpLH 
I I 

----""'\1 ~I VOH 
Output 1.55 V T_1.5 V ..... ____ ...J-.. -- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) 

3V 

outPut~ 
Control 1.5 V 1.5 V 

(see Note B) 1 ~ ___ __ 

tpZL -.I ~ 1 

1 1 ~ ~ tpLZ 

OV 

(SeeN~::~; L 1.55V \~5;;-- 2V 

--..II I· 1V 

_-....:1:""'1 1 y.:::1 35V 1\ 1 . Output 1 1.5 V I 
S1 at7V . ~':..:':~VVOL 

(see Note C) 1 '--tP-H-Z--.J-L....A!~-tpHL ~ ~I I I 
14 ~ tpLH 

I I 

Outpu-t----..... '\..1.5V y.;; VOH 
...... ____ -1-_ -- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (B to A) 

Output 
(see Note C) 

tPZH --.! ~ I 
1,------""\ 

__ .......J 

VOH 
VOH-0.3V 

=OV 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES (A port) 

NOTES: A. CL includes probe and jig capacitance. 

8-14 

B. All input pulses are supplied by generators having the following characteristics: TTL Inputs - PRR ,; 10 MHz, Zo = 50 0, tr'; 2.5 ns, 
tf'; 2.5 ns. BTL Inputs - PRR ,; 10 MHz, Zo = 50 0, tr'; 2.5 ns, tf'; 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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• Compatible With IEEE 1194.1-1991 (BTL) 
and IEEE 896.2-1991 (Futurebus+) 
Standards 

• TTL A Port, Backplane Transceiver Logic 
a Port 

• Open-Collector a-port Outputs Sink 100 mA 

• Minimum a-port Edge Rate = 2 ns 

• Isolated Logic-Ground and Bus-Ground 
Pins Reduce Noise 

SN54FB2032 ••• WD PACKAGE 
(TOP VIEW) 

OE8 
OEA 

A4 
A5 

GND 

A6 

A7 

GND 

A8 
AP 

GND 

WIN 

Vee 
LE 

GND 

COMPETE 
TOO 

description 

OE8 
TCK 
Vee 
TMS 
GND 

81 
GND 

82 
GND 

83 
GND 

84 
GND 

85 
GND 

86 
GND 
87 
GND 

88 
GND 

8P 
Vee 
TOI 

SN54FB2032,SN74FB2032 
9·BIT TTUBTL COMPETITION TRANSCEIVERS 

NOVEMBER 1991 - REVISED JULY 1993 

• BIAS Vee Pin Minimizes Signal Distortion 
During Live Insertion/withdrawal 

• Available in Plastic Quad Flatpack (RC) and 
Ceramic Flatpack (WD) Packages 

• a-port Biasing Network Preconditions the 
Connector and PC Trace to the Backplane 
Transceiver Logic High-Level Voltage 

• TTL-Input Structures Incorporate Active 
Clamping Networks to Aid in Line 
Termination 

GND ~1 
A3 ~ 2 

GND ~3 
A4 ~4 

GND 05 
A5 W 6 

GND ~.7 
A6 ~ 8 

GND 09 
A7 ~ 10 

GND 011 
A8 12 

GND ~ 13 

SN74FB2032 ••. RC PACKAGE 
(TOP VIEW) 

() 

~ 
C\J~~ ()~UiiflPRB()~~~ 
« C!l « ~ iIi 0 0 P I-~ I- C!l lID 
5251 50494847464544434241 40 

14151617181920212223242526 

39 GND 
38 82 
37 GND 
36 83 
35 GND 
34 84 
33 GND 
32 85 
31 GND 
30 86 
29 GND 
28 87 
27 GND 

The 'FB2032 is a 9-bit transceiver designed to translate signals between TTL and backplane transceiver logic 
(BTL) environments and to perform bus arbitration. It is specifically designed to be compatible with 
IEEE 1194.1-1991 (BTL) and IEEE 896.2-1991 (Futurebus+) standards. 

The B port operates at BTL-signal levels. The open-collector B ports are specified to sink 100 mA and have 
minimum output edge rates of 2 ns. Two output enables, DEB and DEB, are provided for the B outputs. When 
DEB is low, DEB is high, or VCC is typically less than 2.5 V, the B port is turned off. 

The A port operates at TTL-signal levels. The A outputs reflect the inverse of the data at the B port when the 
A-port output enable, DEA, is high. When DEA is low or when Vcc is typically less than 2.5 V, the A outputs are 
in the high-impedance state. 

PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development. CharacteristiC data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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SN54FB2032,SN74FB2032 
9-BIT TTUBTL COMPETITION TRANSCEIVERS 

NOVEMBER 1991 - REVISED JULY 1993 

description (continued) 

8-16 

The A-port data can be latched by taking the latch enable (LE) high. When LE is low, the latches are transparent. 

The Futurebus+ protocol logic can be activated by taking COMPETE low. The module (device) then compares 
its A data (arbitration number) against the A data of another identical module also connected to the B arbitration 
bus, and sets WIN high if the A data is greater than the A data of the other module (Le., has higher priority). A8 
and B8 are the most significant bits, and A 1 and BT are the least significant bits. If OEB is high and OEB is low 
during this operation, and the A bus of the first module wins priority, it will assert its arbitration number on the 
B-arbitration bus. 

AP and BP are the bus parity bits. The winning module may assert BP low if its parity bit (AP) is high. 

In a typical operating sequence, a Futurebus+ arbitration controller will latch its arbitration number into the A 
port and wait for the results of a competition. When the competition is complete, and if the controller's arbitration 
number did not win, the controller will read' back the current value of the B bus (by taking OEA high) and 
determine the winning arbitration number. This allows the module to change its arbitration number for the next 
competition cycle, if desired. 

Pins are allocated for the four-wire IEEE 1149.1 (JTAG) test bus, Which will be implemented in a future version 
of the 'FB2032. Currently TMS and TCK are not connected and TOI is shorted to TOO. 

BIAS Vee establishes a voltage between 1.62 V and 2.1 Von the BTL outputs when Vee is not connected. 

BG Vee and BG GNO are the supply inputs for the bias generator. 

The SN54FB2032 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74FB2032 is characterized for operation from O°C to 70°C. 

OEA 

L 

H 
H 

H 

L 
L 

TRANSCEIVER FUNCTION TABLE 

INPUTS 
FUNCTION 

OEB OEB 

H L A data to B bus 

L X B data to A bus 
X H 

H L A data to B bus, B data to A bus 

L X 
Isolation 

X H 

STORAGE MODE TABLE 

LCA, LCB RESULT 

SELl 

a 
a 
1 

1 

a Transparent 

1 Latches latched 

t Flip-flops triggered 

SELECT FUNCTION TABLE 

SELD 
MUX MUX 
A---+B B---+A 

a Latch Latch 

1 Thru Thru 

a Flip-flop Flip-flop 

1 Flip-flop Latch 
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functional block diagram 

OEB 

OEA 

AP 

A6 

A3 

LE -----'-''-------I >------' 

SN54FB2032,SN74FB2032 
9-BIT TTUBTL COMPETITION TRANSCEIVERS 

NOVEMBER 1991 - REVISED JULY 1993 

24 BP 

~---=-26=- B8 

28 
B7 

30 B6 

32 
B5 

34 
B4 

36 
B3 

COMPETE ---'-q >~----~L1:===~~~t./ 
>---_---=-16=__ WIN 

Pin numbers shown are for the RC package. 
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SN54FB2032,SN74FB2032 
9-BIT TTUBTL COMPETITION TRANSCEIVERS 

NOVEMBER 1991 - REVISED JULY 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except BP, B port) ............................................ ~ 1.2 V to 7 V 

VI (BP, B port) ................................................ -1.2 V to 3.5 V 
Input current range (except B port) ................................................ -40 rnA to 5 rnA 
Voltage range applied to any B output in the disabled or power-off state ................. -0.5 V to 5.5 V 
Voltage range applied to any output in the high state .................................. -0.5 V to Vee 
Current applied to any single output in the low state: A port .................................... 96 rnA 

B port ................................... 200 rnA 
Maximum power dissipation at TA = 55°C (in still air): RC package .............................. 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

recommended operating conditions (see Note 1) 

SN54FB2032 

MIN NOM 

vee Supply voltage 4.5 5 

BIAS Vee Supply voltage 4.5 5 

BP, B port 1.62 
VIH High-level input voltage 

Except B port 2 

BP, B port 0.75 
VIL Low-level input voltage 

Except B port 

11K Input clamp current 

10H High-level output current AP, WIN, A port 

AP, WIN, A port 
10L Low-level output current 

BP, Bport 

TA Operating free-air temperature -55 

NOTE 1: Unused or floating pinS (Input or 1/0) must be held high or low. 

8-18 
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MAX 

5.5 

5.5 

2.3 

1.47 

0.8 

-18 

100 

125 

SN74FB2032 
UNIT 

MIN NOM MAX 

4.5 5 5.5 V 

4.5 5 5.5 V 

1.62 2.3 
V 

2 

0.75 1.47 
V 

0.8 

-18 mA 

-3 mA 

24 
mA 

100 

0 70 °e 
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9-BIT TTUBTL COMPETITION TRANSCEIVERS 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54FB2032 SN74FB2032 
PARAMETER TEST CONDITIONS 

TYpt TYPt MIN MAX MIN MAX 

BP, B port Vee = 4.5 V, 11=-18mA -1.2 
VIK 

Except BP, B port Vee = 4.5 V, II =-40 mA -0.5 

VOH AP, WIN, A port Vee =4.5V 
IOH=-1 mA 

IOH=-3mA 2.5 3.3 

AP, WIN, A port Vee =4.5V 
IOl = 20 mA 

IOl=24mA 0.35 0.5 
Val 

IOl= 80 mA 0.75 1.1 
BP, Sport Vee=4.5 V 

10l= 100mA 

II Except BP, B port Vee=5.5 V, VI =5.5V 50 

IIHt Except BP, B port Vee=5.5V, VI =2.7V 50 

Except BP, B port Vec=5.5 V, VI =0.5V -50 
lilt BP, B portt Vee =5.5 V, VI =0.75V -100 

10H BP, B port Vee = 0 to 5.5 V, VO=2.1 V 100 

10S§ AP, WIN, A port Vee=5.5 V, Vo=O -30 -150 

A port to B port 25 

lee B port to A port Vee=5.5V, 10=0 60 

Outputs disabled 

ei VI = Vee or GND 5 

eo Aport Va = Vee or GND 

S port per P1194.0 
Vee = 0 to 4.5 V 6 

eio 
Vee = 4.5 V to 5.5 V 5 

t All typical values are at Vee = 5 V, TA = 25°e. 
t For 1/0 ports, the parameters IIH and III include the off-state output current. 
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
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UNIT 

V 

V 

V 

t-tA 
t-tA 

IlA 

t-tA 
mA 

mA 

pF 

pF 

pF 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

PARAMETER 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpZH 

tpZL 

tpHZ 

tpLZ 

tt 

tpR 

8-20 

FROM TO 
VCC=5V, 

(INPUn (OUTPUn 
TA = 25°C 

MIN TYP 

AorAP BorBP 

A Bn -1 

A BP 

B Bn-1 

LE B 

LE BP 

BorBP AorAP 

B WIN 

A WIN 

LE WIN 

COMPETE WIN 

OEB WIN 

COMPETE B 

COMPETE BP 

OEB B 

OEB B 

OEA A 

OEA A 

Transition time, B outputs (1.3 V to 1.8 V) 2 

B-port input pulse rejection 
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SN54FB2032 SN74FB2032 
UNIT 

MAX MIN MAX MIN MAX 

8 
ns 

8 

9 
ns 

9 

10 
ns 

10 

9 
ns 

9 

7.5 
ns 

7.5 

7.5 
ns 

7.5 

7.5 
ns 

7.5 

8.5 
ns 

8.Q 

7.6 
ns 

7.6 

7 
ns 

7 

5.5 
ns 

5.5 

6 
ns 

6 

7.5 
ns 

7.5 

6.5 
ns 

6.5 

6.5 
ns 

6.5 

6.5 
ns 

6.5 

5.5 
ns 

5.5 

7 
ns 

7 

1 3 ns 

1 ns 
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live insertion specifications over recommended operating free-air temperature range 

PARAMETER 

Vee = 0 to 4.5 V I 
lee (BIAS Vecl 

Vee = 4.5 V to 5.5 V I 
Vo Bport Vee=O, 

Vee =0, 

10 Sport Vee = 0 to 5.5V, 

Vee=Ot02.2V, 

TEST CONDITIONS 

VB=Ot02V, VI (BIAS Vee) = 4.5 V to 5.5 V 

VI (BIAS Vee) = 4.5 V to 5.5 V 

VB= 1 V, VI (BIAS Vee) = 4.5 V to 5.5 V 

OEB = 0 to 0.8 V 

OEB = Oto 5 V 
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SN54FB2032 SN74FB2032 
UNIT 

MIN MAX MIN MAX 

450 

10 
~ 

1.62 2.1 V 

-1 

100 j.1A 

100 
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SN54FB2032,SN74FB2032 
9·BIT TTUBTL COMPETITION TRANSCEIVERS 

NOVEMBER 1991 - REVISED JULY 1993 

PARAMETER MEASUREMENT INFORMATION 
2.1 V 

From Output 
Under Test 

--~--~--~~--~ 
500n SI 

CL = 50 pF 
(see Note A) I 500n 

o 7V 

o Open 

o GND 

LOAD CIRCUIT FOR A OUTPUTS 

104--- tw -----.I 
I I 

Input 3 _____ .......I}(1..1._5_V __ 

VOLTAGE WAVEFORMS 
PULSE DURATION 

From Output :j6.5 n Test 

Under Test . Point 

30 pF 

TEST 
tPLHltpHL 
tPLZltpZL 
tPHZltpZH 

(see Note A) I 
LOAD CIRCUIT FOR B OUTPUTS 

3V 

OV 
Timing Input ___ ~ __ J):(I.5 V 

I.. .~ ·1 
Itsu th I 

SI 
Open 
7V 

GND 

3V 

OV 

3V 

(SeeN~;:~; L 1.5V \-;5--;;--- 3V 
---.11 I . OV 

Data Input --=x----1 1.5 V ~ 
OV 

VOLTAGE WAVEFORMS 

tPHL:" .11 I I 
I" ~ tpLH 

I I 
----""I~VOH 

Output \ 1.55 V T 1.5 V 1..----........ -- - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) 

SETUP AND HOLD TIMES 

,.---- 3V 
Output 

Control 1.5 V 1.5 V 
(see Note B) ~ ___ _ 

tpZL --.1 14- I 
I I ~ 14- tpLZ 

OV 

(see N~;:~; L 1.55 V \ -;5~ V- - - 2 V 
---.11 I . 1 V 

_ _ -"I""", I I I 3 5 V 

I \ y.:-:: . Output I 1.5V II V 03V 
SI at7V . . ~~ ~ VOL 

tpHL ~ .II I J 
I" Pi tpLH 

I I 

OutPu-t----""\1.5V Fv VOH 

1... -------<- -- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (B to A) 

(see Note C) I I..-tP-HZ---.!...J....jL~ 

Output 
(see Note C) 

tpZH -+I 14- I 
Ir---~ 

----
VOLTAGE WAVEFORMS 

. ENABLE AND DISABLE TIMES (A port) 

NOTES: A. CL includes probe and jig capacitance. 

8-22 

S. All input pulses are supplied by generators having the following characteristics: TTL Inputs - PRR '" 1 0 MHz. Zo = 50 n, tr '" 2.5 ns, 
tf'" 2.5 ns. BTL Inputs - PRR '" 10 MHz, Zo = 50 n, tr '" 2.5 ns, If'" 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition permeasuremenl. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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SN74FB2033 
a-BIT TTUBTL REGISTERED TRANSCEIVER 

NOVEMBER 1990 - REVISED JULY 1993 

.• TTL A Port, Backplane Transceiver Logic 
(BTL) a Port 

• Open-Collector a-port Outputs Sink 
100mA 

• Isolated Logic-Ground and Bus-Ground 
Pins Reduce Noise 

• BIAS Vee Pin Minimizes Signal Distortion 
During Live Insertion/Withdrawal 

• Packaged in Plastic Quad Flat Packages 
(PQFP) With O.65-mm Pin Pitches 

• a-port Biasing Network Preconditions the 
Connector and PC Trace to the Backplane 
Transceiver Logic High-Level Voltage 

• TTL-Input Structures Incorporate Active 
Clamping Networks to Aid in Line 
Termination 

RCPACKAGE 

description 

GND 1 

A02 2 
AI3 3 

A03 4 

AI4 5 

A04 6 

LOOP8ACK 7 

AI5 8 

A05 9 
AI6 10 

A06 11 

(TOP VIEW) 

(0 
« w 
~..-o() OU 
(Oww () z-};2 

o ;200><(<!JU) 
~ 0 !: Z 8..J 0 0 <!J W <!J « I~ 
«««<!J>()~~(OO(OiD(O 

52 51 50 49 48 47 46 45 44 43 42 41 40 
39 GND 

38 82 
37 GND 

36 83 
35 GND 

34 

33 GND 

32 85 
31 GND 

30 

29 GND 

AI7 12 28 87 
GND 13 27 GND 

14 15 16 17 18 192021 22 23 24 25 26 

The SN74FB2033 is an 8-bit transceiver featuring a split input (AI) and output (AO) bus on the TTL-level A port. 
The common I/O, open-collector B port operates at backplane transceiver logic (BTL) signal levels. 

The logic element for data flow in each direction is configured by two mode inp~ts (IMODE1 and IMODEO for 
B-to-A, OMODE1 and OMODEO for A-to-B) as a buffer, a D-type flip-flop, or a D-type latch. When configured 
in the buffer mode, the inverse of the input data appears at the output port. In the flip-flop mode, data is stored 
on the rising edge of the appropriate clock input (CLKAB/LEAB or CLKBAILEBA). In the latch mode, the clock 
pins serve as transparent-high latch enables. 

Data flow in the B-to-A direction, regardless of the logic element selected, is further controlled by the 
LOOPBACK input. When LOOPBACK is low, B-port data is the B-to-A input. When LOOPBACK is high, the 
output of the selected A-to-B logic element (prior to inversion) is the B-to-A input. 

PRODUCTION DATA information is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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SN74FB2033 
8-BIT TTUBTL REGISTERED TRANSCEIVER 

04521, NOVEMBER 1990- REVISEOJULY 1993 

description (continued) 

8-24 

The AO port enable/disable control is provided by OEA. When OEA is low or when Vee is less than 2.5 V, the 
AO port is in the high-impedance state. When OEA is high, the AO port is active (high or low logic levels). 

The B port is controlled by OEB and OEB. If OEB is low or OEB is high or when Vee is typically less than 2.5 V 
the B port is inactive. If OEB is high and OEB is low, the B port is active. 

BG Vee and BG GND are the bias generator reference inputs. 

The A-to-B and B-to-A logic elements are active regardless of the state of their associated outputs. The logic 
elements can enter new data (in flip-flop and latch modes) or retain previously stored data while the associated 
outputs are in the high-impedance (AO port) or inactive (B port) states. 

Output clamps are provided on the BTL outputs to reduce switching noise. One clamp reduces inductive ringing 
effects on VOH during a low-to-high transition. The other clamps out ringing below the BTL VOL voltage of 0.75 V. 
Both these clamps are only active during AC switching and do not affect the BTL outputs during steady-state 
conditions. 

BIAS Vee establishes a voltage between 1.62 V and 2.1 V on the BTL outputs when Vee is not connected. 

The SN74FB2033 is characterized for operation from O°C to70°C. 

OEA OEB OEB OMODE1 

L L X X 

L X H X 

X H L L 

X H L L 

X H L H 

H L X X 

H X H X 

H L X X 

H X H X 

H L X X 

H X H X 

H L X X 

H X H X 

H L X X 

H X H X 

H L X X 

H X H X 

H H L X 

FUNCTION TABLE 

INPUTS 

OMODED IMODE1 IMODED 

X X X 

X X X 

L X X 

H X X 

X X X 

X L L 

X L L 

X L H 

X L H 

X H X 

X H X 

X L L 

X L L 

X L H 

X L H 

X H X 

X H X 

X X X 

~TEXAS 
INSTRUMENTS 

LOOPBACK 

X 

X 

X 

X 

X 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

L 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

FUNCTIONIMODE 

Isolation 

AI to e, buffer mode 

AI to S, flip-flop mode 

AI to e, latch mode 

B to AO, buffer mode 

B to AO, flip-flop mode 

B to AO, latch mode 

AI to AO, buffer mode 

AI to AO, flip-flap mode 

AI to AO, latch mode 

AI to e, e to AO 



OEA 

L 

H 

X 

X 

X 

X 

SN74FB2033 
a-BIT TTUBTL REGISTERED TRANSCEIVER 

04521, NOVEMBER 1990 - REVISED JULY 1993 

Function Tables 

ENABLE/DISABLE 

INPUTS OUTPUTS 

OEB OEB AO B 

X 

X 

L 

L 

H 

H 

X Z 

X Active (H or L) 

L Inactive (H) 

H Inactive (H) 

L Active (H or L) 

H 

BUFFER 

INPUT OUTPUT 

L H 

H L 

LATCH 

INPUTS 
OUTPUT 

CLKlLE DATA 

H L H 

H H L 

L X 00 

LOOPBACK 

LOOPBACK Qt 
L Bport 

H Point P+ 

to is the input to the B-to-A 
logic element. 

+ P is the output of the A-to-B 
logiC element (see functional 
block diagram). 

SELECT 

Inactive (H) 

INPUTS SELECTED LOGIC 

MODEl MODEO ELEMENT 

L 

L 

H 

L Buffer 

H Flip-flop 

X Latch 

FLIP-FLOP 

INPUTS 
OUTPUT 

CLK/LE DATA 

L X 00 
t L H 

t H L 

~TEXAS 
INSTRUMENTS 
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SN74FB2033 
8·BIT TTUBTL REGISTERED TRANSCEIVER 

04521, NOVEMBER 1990 - REVISED JULY 1993 

functional block diagram 

OEB --------1 

21 

~:~~:~=2~0============================.~ 
CLKAB/LEA 

B ,---- -------, 
I 
I 

AI1 50 

I 
I 

r) __ -r __ ~.-4=0 B1 

I 
I 
I 
I 
I 
I 

One of Eight Channels I 
------------------------ ~ 

IMODE1 _4~6 __________ ~ 
45 

IMODEO ---------------, 

CLKBA/LEB 
A 

8-26 

,----
I 
I 
I 
I 

A01-5~1------+I~ 

OEA _4_3 ___ ----1 

I 
I 

I 
I 
I One of Eight Channels 
L _________________ _ 

LOOPBACK-7---________ ---------~ 

~TEXAS 
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SN74FB2033 
8-BIT TTL/BTL REGISTERED TRANSCEIVER 

04521, NOVEMBER 1990 - REVISED JULY 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee """""""',',"", ................................... -0.5 V to 7 V 
Input voltage range, VI (except 8 port) .............. ' .......... ' ...................... -1.2 V to 7 V 

VI (8 port) .................................................... -1.2 V to 3.5 V 
Input current range, (except 8 port) ............................................... -40 mA to 5 mA 
Voltage range applied to any B output in the disabled or power-off state ................. -0.5 V to 5.5 V 
Voltage range applied to any output in the high state .................................. -0.5 V to Vee 
Current applied to any single output in the low state: A port ......... ,.......................... 96 mA 

8 port .............................. ,.... 200 mA 
Maximum power dissipation at T A = 55°C (in still air) .......................................... 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

recommended operating conditions (see Note 1) 

Vee, BGVee Supply voltage 

BIAS Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

10H High-level output current 

10L Low-level output current 

TA Operating free-air temperature 

NOTE 1: Unused or floating pins (Input or I/O) must be held high or low. 

~TEXAS 
INSTRUMENTS 

Bport 

Except B port 

Bport 

Except B port 

AOport 

AOport 

Bport 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

MIN NOM MAX UNIT 

4.75 5 5.25 V 

4.5 5 5.5 V 

1.62 2.3 
V 

2 

0.75 1.47 
V 

0.8 

-3 rnA 

24 
rnA 

100 

0 70 °e 
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SN74FB2033 
8·BIT TTUBTL REGISTERED TRANSCEIVER 

04521, NOVEMBER 1990 - REVISED JULY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYP MAX 

VIK VCC =4.75 V, 11=-18mA -1.2 

VCC = 4.75 V to 5.25 V, 10H =-10 ~A VCC-1.1 

VOH AOport IOH=-3mA 2.5 2.85 
VCC=4.75V 

10H =-32 mA 2 . 
IOL=20 mA 0.33 

AOport VCC = 4.75 V 
IOL=55mA 

VOL 
10L = 100 mA 0.75 

Sport VCC = 4.75 V 
IOL=4mA 0.5 

II Except Bport VCC=O, VI =5.25V 

Except Bport VCC =5.25 V, VI=2.7V 
IIH 

B portt VCC = 0 to 5.25 V, VI = 2.1 V 

Except B port VCC = 5.25 V, VI =0.5V 
IlL 

Bportt VCC=5.25V, VI = 0.75 V 

10H Bport VCC = 0 to 5.25 V, VO=2.1 V 

10ZH AOport VCC=5.25V, VO=2.7V 

10ZL AOport VCC = 5.25 V, Va =0.5 V 

10S* AOport VCC = 5.25 V, VO=O -40 -80 

ICC All outputs on VCC = 5.25 V, 10=0 45 

Ci AI port and control inputs VI = VCC or GND 5 

Co AOport Va = VCC or GND 5 

Cio§ S port per P1194.0 
VCC=Ot04.75V 

VCC = 4.75 V to 5.25 V 

t For 1/0 ports, the parameters IIH and IlL Include the off-state output current. 
* Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
§ Parameter is based on characterization data but is not tested. 

3.4 

0.5 

0.8 

1.1 

100 

50 

100 

-50 

-100 

100 

50 

-50 

-150 

60 

6 

6 

UNIT 

V 

V 

V 

~ 

~ 

~ 

~ 

~ 

~A 

mA 

mA 

pF 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 

fclock 

tw 

tsu 

th 

8-28 

Clock frequency 

Pulse duration, CLKAB/LEAB or CLKBAILEBA 

Setup time, data before CLKAB/LEAB or CLKBAILEBA i 

Hold time, data after CLKAB/LEAB or CLKBAILEBAi 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

VCC=5V. 
TA = 25°C MIN MAX UNIT 
MIN MAX 

0 150 0 150 MHz 

4 4 ns 

4 4 ns 

1 1 ns 



SN74FB2033 
8·BIT TTUBTL REGISTERED TRANSCEIVER 

04521, NOVEMBER 1990- REVISED JULY 1993 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 2) 

PARAMETER 

fmax 

tPLH 

tPHL 

tPLH 

tPHL 

tPLH 

tPHL 

tPLH 

tpHL 

tpLH 

tpHL 

tpLH 

tPHL 

tpzH 

tpZL 

tpHZ 

tpLZ 

tPLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tPHL 

tPLH 

tPHL 

tPLH 

tpHL 

tt 

tPR 

FROM 
(INPUT) 

AI (thru mode) 

B (thru mode) 

AI (transparent) 

B (transparent) 

OEB 

OEB 

OEA 

OEA 

CLKABILEAB 

CLKBAILEBA 

OMODE 

IMODE 

LOOPBACK 

AI 

Rise time 1.3 Vto 1.8 V 

Fall time 1.8 Vto 1.3 V 

Rise or fall time 10% to 90% 

B-por! input pulse rejection 

TO 
(OUTPUT) 

B 

AO 

B 

AO 

B 

B 

AO 

AO 

B 

AO 

B 

AO 

AO 

AO 

B 

AO 

~TEXAS 
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VCC=5V, 
TA=25°C MIN MAX UNIT 

MIN TYP MAX 

150 150 MHz 

2.3 3.8 5.3 1.8 6.5 
ns 

1.2 2.6 4 1.2 4.2 

2.2 3.9 5.7 1.9 6.6 
ns 

3.8 5.2 6.7 3.2 7.3 

3.5 5 6.7 2.9 8.1 
ns 

2.1 3.6 5.3 2 5.7 

2.6 4.3 6.3 2.3 7.2 
ns 

4.3 5.6 7.1 3.7 7.6 

2.4 3.7 5.3 2 6.4 
ns 

1.2 2.6 4.1 1.2 4.4 

2.5 3.8 5.3 2.2 6.4 
ns 

1.4 2.9 4.5 1.3 4.9 

1.8 3.5 5.1 1.5 5.6 
ns 

2.6 4.3 5.9 1.8 6.2 

1.7 3.5 5.3 1.4 5.7 
ns 

1 2.7 4.5 1 4.9 

3.5 5 6.7 3 8.1 
ns 

2 3.6 5.2 1.9 5.5 

2.:! 3.8 5.4 1.9 5.8 
ns 

2.7 4.1 5.6 2.4 5.7 

3.2 4.8 6.5 2.7 7.9 
ns 

1.9 3.5 5.2 1.7 5.7 

2 3.6 5.3 1.7 6 
ns 

2.5 4.1 5.6 1.8 5.8 

2.3 4.6 6.8 2 7.5 
ns 

3.2 4.8 6.4 2.9 6.4 

2.1 3.7 5.4 1.9 5.8 
ns 

2.9 4.3 5.9 2.5 6.4 

1.5 

1.5 ns 

3.5 

1 ns 
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SN74FB2033 
8-BIT TTUBTL REGISTERED TRANSCEIVER 

04521, NOVEMBER 1990 - REVISED JULY 1993 

live insertion specifications over recommended operating free-air temperature range 

PARAMETER TEST CONDITIONS 

Vee=Ot04,5V I 
lee (BIAS Vee) VB=Ot02V, VI (BIAS Vee) = 4.5 V to 5.5 V 

Vee=4.5Vt05.5V I 
Vo B port Vee = 0, VI (BIAS Vee) = 4.5 V to 5.5 V 

Vee = 0, VB= 1 V, VI (BIAS Vee) = 4.5 V to 5.5 V 

10 Sport Vee = 010 5.5 V, OEB = 0 to 0.8 V 

Vee=Ot02.2V, OEB= Oto 5 V 

miscellaneous characteristics 

TEST CONDITIONS 

VOHPt Peak bus voltage during turnoff of 100 rnA into 40 nH Bport See Figure 1 

VOHVt Minimum bus voltage during turnoff of 100 rnA into 40 nH Bport See Figure 1 

VOLV Minimum bus voltage during high to low switch Bport IOL=-50mA 

t Parameter IS based on charactenzallOn data but not tested. 

8-30 

PARAMETER MEASUREMENT INFORMATION 

2V 

~9n 
40nH 

From Output 
Under Test 

I 30PF 

Figure 1. Load Circuit VOHP, VOHV 

~TEXAS 
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MIN TYP 

1.62 

-1 

MIN TYP 

1.62 

0.3 

MAX UNIT 

400 

10 
!lA 

2.1 V 

100 !lA 
100 

MAX UNIT 

4 V 

V 

V 



7V 
o 

SN74FB2033 
8-BIT nUBTL REGISTERED TRANSCEIVER 

04521, NOVEMBER 1990 - REVISED JULY 1993 

2V 

soon S1 
From Output o 

Open 

From Output Test :in 
TEST S1 

tPLHltpHL Open 
Under Test -~t----.----/\,j'V'v_--/ 

CL=50pF 
(see Note A) I soon 

LOAD CIRCUIT FOR A OUTPUTS 

Timing Input ).(1.5 V 
------I---JI~ ______ __ 

14 .~ ~ 
Itsu th I 

Data Input --~)(1.5 V ~ 

Under Test Point 
tpLZltPZL 

30pF 
tpHZItPZH 

(see Note A) I 
LOAD CIRCUIT FOR B OUTPUTS 

3V 14-- tw ~ 
I I 

7V 
Open 

OV 
Input 3--. ____ ......J}(\",.1._5_V __ 

3V 

OV 

VOLTAGE WAVEFORMS 
PULSE DURATION 

3V 

OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES ,..---- 3V 

Output 
Control 1.5 V 

(SeeN~::~~ L 1.5V \ ~5~--- 3V 

(see Note B) ~ - - - - 0 V 

tpZL -.1 [4-- I 
--11 I' OV 
tpHL I,..~ I I 

I I 14 ~tpLH 

I I ~ 14- tpLZ 
_ -_1:-, I I I 35V 1\ y.:-::' Output I 1.5V II V 03V I I 

----"'"\\I~ VOH 

Output 1.55 V T 1.5 V 
S1 at 7 V \"" --....,j ....... (- ~~...:.. VOL 

(see Note C) I tPHZ --.I ~ 
'------'- - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) Output 

(see Note C) 

tpZH-+I ~ I 
1,..------.; 

____ ---J 
~OV 

(SeeN~::~~ L 1.55V \~5;V--- 2V 
--11 I, 1V 

tpHL [4 ~I I J 
14 F1 tpLH 

I I 

outPu-t ----""\1.5 V y-;;; VOH 
'--____ e... - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (B to A) 

NOTES: A. CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES (A port) 

VOLTAGE WAVEFORMS 
MISCELLANEOUS CHARACTERISTICS 

B. All input pulses are supplied by generators having the following characteristics: TTL inputs - PRR ,,; 10 MHz, Zo = 50 n, tr"; 2.5 ns, 
tf"; 2.5 ns, BTL inputs· PRR ,,; 10 MHz, Zo = 50 n, tr ,,; 2.5 ns, tf"; 2.5 ns. 

C. Waveform 1 is for an output with internal Conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 

~TEXAS 
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• Compatible With IEEE 1194.1-1991 (BTL) 
and IEEE 896.2-1991 (Futurebus+) 
Standards 

• TTL A Port, Backplane Transceiver Logic 
aport 

• Open-Collector a-port Outputs Sink 100 mA 

• Minimum a-port Edge Rate = 2 ns 

• Isolated Logic-Ground and Bus-Ground 
Pins Reduce Noise 

SN54FB2040 ••• we PACKAGE 
(TOP VIEW) 

OEB 1 OEB 
OEA TCK 

BIAS Vee Vee 
Vee 4 TMS 
A01 GND 

AI1 B1 
A02 GND 
GND B2 

AI2 GND 
AI3 B3 

A03 GND 
A04 B4 
GND GND 

AI4 B5 
AI5 GND 

A05 B6 
A06 GND 
GND B7 

AI6 GND 
A07 B8 

AI7 GND 
GND AI8 
A08 Vee 
TOO TOI 

description 

GND 
AI2 
AI3 

A03 
GND 
A04 
GND 

AI4 
AI5 

A05 
GND 
A06 
GND 

SN54FB2040,SN74FB2040 
8-BIT TTUBTL TRANSCEIVERS 

1991 - REVISED JULY 1993 

• BIAS Vee Pin Minimizes Signal Distortion 
During Live InsertionlWithdrawal 

• Available in Plastic Quad Flatpack (RC) and 
Ceramic Flatpack (WD) Packages 

• a-port Biasing Network Preconditions the 
Connector and PC Trace to the Backplane 
Transceiver Logic High-Level Voltage 

SN74FB2040 ••• RC PACKAGE 
(TOP VIEW) 

() 

~ 
~ !: 0 () ~ L1i ffi Iffi B () ~ ~ ~ « « « ~ ffi 0 0 0 I-~ I- t'J lID 
5251504948474645 4443 424140 

1 39 GND 
2 38 B2 
3 37 GND 
4 36 B3 
5 35 GND 
6 34 B4 
7 33 GND 
8 32 B5 
9 31 GND 
10 30 B6 
11 29 GND 
12 28 B7 
13 27 GND 

14 15 16 17 18 192021 2223242526 

'" 0 I'- () I'- o~oo8 ~~ I~ «a~;;>« a«~I-> t'J 

, The 'FB2040 is an 8-bit transceiver designed to translate signals between TTL and backplane transceiver logic 
(BTL) environments. It is specifically designed to be compatible with IEEE 1194.1-1991 (BTL) and 
IEEE 896.2-1991 (Futurebus+) standards. 

The B port operates at BTL-signal levels. The open-collector B ports are specified to sink 100 mA and have 
minimum output edge rates of 2 ns. Two output enables, OEB and OEB, are provided for the B outputs. When 
OEB is high and OEB is low, the B port is active and reflects the inverse of the data present at the A-input pins. 
When OEB is low, OEB is high, or VCC is typically less than 2.5 V, the B port is turned off. 

PRODUCT PREVIEW Information concems products in the formative or 
design phase of development Characteristic data and other 
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SN54FB2040,SN74FB2040 
8·BIT nUBTL TRANSCEIVERS 

NOVEMBER 1991 - REVISED JULY 1993 

description (continued) 

The A port operates at TTL-signal levels and has split input and output pins. The A outputs reflect the inverse 
of the dataatthe B port when the A-port output enable, OEA, is high. When OEA is low orwhen Vee is typically 
less than 2.5 V, the A outputs are in the high-impedance state. 

Pins are allocated for the four-wire IEEE 1149.1 (JTAG) test bus, which will be implemented in a future version 
of the 'FB2040. Currently TMS and TCK are not connected and TDI is shorted to TDO. 

BIAS Vee establishes a voltage between 1.62 V and 2.1 V on the BTL outputs when Vee is not connected. 

The SN54FB2040 is characterized for operation over the full military temperature range of -55DC to 125DC. The 
SN74FB2040 is characterized for operation from ODC to 70DC. 

FUNCTION TABLE 

INPUTS 
FUNCTION 

OEe OEB OEA 

L X L 
Isolation 

X H L 

L X H B data to AO bus X H H 

H L L AI data to B bus 

H L H AI data to B bus. B data to AO bus 

logic symbolt 

OEB 

OEA 

OEB 

AOI 

All 

A02 

AI2 
A03 

AI3 

A04 

AI4 

A05 

AI5 

A06 

AI6 

A07 

AI7 

A08 

AI8 

46 

47 

45 

50 

51 

52 

2 

4 

3 

6 

8 

10 

9 

12 

14 

16 

18 

20 

24 

Gl 

EN2 

f', lEN3 ., r 
172 1 

~ 1 3~ 

--=-r 
-.J 

--=-r 
-.J 

--=-r 
-.J 

W 
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the RC package. 
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36 

34 

32 

30 
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26 



functional block diagram 

OEB 

OEB 

OEA 

AI1 

A01 

Pin numbers shown are for the RC package. 

46 

45 

47 

51 

50 

To Seven Other Channels 

SN54FB2040,SN74FB2040 
8-BIT TTUBTL TRANSCEIVERS 

NOVEMBER 1991 - REVISED JULY 1993 

40 
B1 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except B port) ................................................ -1.2 V to 7 V 

VI (B port) .................................................... -1.2 V to 3.5 V 
Input current range (except B port) ................................................ -18 mA to 5 mA 
Voltage range applied to any B output in the disabled or power-off state ................. -0.5 V to 5.5 V 
Voltage range applied to any output in the high state ........................ : ......... -0.5 V to Vee 
Current applied to any single output in the low state: A port .................................... 96 mA 

(B port) ................................. 200 mA 
Maximum power dissipation at T A = 55°C (in still air): RC package .............................. 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
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SN54FB2040,SN74FB2040 
8-BIT TTUBTL TRANSCEIVERS 

NOVEMBER 1991 - REVISED JULY 1993 

recommended operating conditions (see Note 1) 

Vee, BIAS Vee Supply voltage 

Bport 
VIH High-level input voltage 

Except B port 

Bport 
VIL Low-level input voltage 

Except B port 

11K Input clamp current 

10H High-level output current AOport 

AOport 
10L Low-level output current 

B port 

TA Operating free-air temperature 

NOTE 1: Unused or floating pinS (Input or 110) must be held high or low. 

SN54FB2040 

MIN NOM MAX 

4.5 5 5.5 

1.62 2.3 

2 

0.75 1.47 

0.8 

-18 

100 

-55 125 

SN74FB2040 
UNIT 

MIN NOM MAX 

4.5 5 5.5 V 

1.62 2.3 
V 

2 

0.75 1.47 
V 

0.8 

-18 mA 

-3 mA 

24 
mA 

100 

0 70 'e 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54FB2040 SN74FB2040 
PARAMETER TEST CONDITIONS 

TYPt TYPt MIN MAX MIN MAX 

B port Vee=4.5 V, 11=-18mA -1.2 
VIK 

Except B port Vee=4.5 V, II =-40 mA -0.5 

VOH AOport Vee = 4.5 V 
10H=-1 mA 

10H =-3 mA 2.5 3.3 

AOport Vee =4.5 V 
IOL=20 mA 

IOL=24 mA 0.35 0.5 
VOL 

Sport 
IOL=80 mA 0.75 1.1 

Vee = 4.5 V' 
10L= 100 mA 1.15 

II Except B port Vee =5.5 V, VI =5.5V 50 

IIHt Except B port Vee = 5.5 V, VI=2.7V 50 

liLt 
Except B port Vee=5.5V, VI =0.5V -50 

Bportt Vee=5.5V, VI=0.75V -100 

10H Bport Vee=Ot05.5V, VO=2.1 V 100 

10ZH AOport Vee = 5.5 V, VO=2.7V 50 

10ZL AOport Vee=5.5V, Vo = 0.5 V -50 

10S§ AOport Vee =5.5 V, Vo=o -30 -150 

AI port to B port 25 

lee B port to AO port Vee=5.5V, 10=0 60 

Outputs disabled 

ei AI port and control inputs VI = Vee or GND 

eo AOport Vo = Vee or GND 

S port per P1194.0 
Vee = 0 to 4.5 V 6 

eio 
Vee = 4.5 V to 5.5 V 5 

t All tYPical values are at Vee = 5 V, TA = 25'e. 
t For 1/0 ports, the parameters IIH and IlL include the off-state output current. 
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
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UNIT 

V 

V 

V 

~A 

~A 

~ 

~ 

~A 

~A 

mA 

mA 

pF 

pF 

pF 



SN54FB2040, SN74FB2040 
8-BIT TTUBTL TRANSCEIVERS 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

FROM TO 
VCC=5V, SN54FB2040 SN74FB2040 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25'C 

MIN TYP MAX MIN MAX MIN MAX 

IpLH 
a 

3.9 
AI 

IpHL 3.6 

IpLH 
a 

3.9 
AO 

IpHL 3.8 

IpLH 
OEB a 

5.1 

IpHL 4.3 

IpLH 
OEB a 

4.4 

IpHL 4.1 

IpZH 3.2 
OEA AO 

IpZL 3 

IpHZ 
OEA 

3.2 
AO 

IpLZ 2.7 

Skew for any single 
tsk(p) channel AI 10 a or a to AO 0.75 

I tpHL - tpLH I 

tsk(o) 
Skew belween drivers - -

1 1.5 2 in the same package AI to B or B to AO 

tl Transition lime, B outputs (1.3 V to 1.8 V) 2 1 3 

tpR B-port input pulse rejection 1 

live insertion specifications over recommended operating free-air temperature range 

PARAMETER 

Vee = 0 to 4.5 V I 
ICC (BIAS Vee) 

Vee = 4.5 V 10 5.5 V I 
Vo Bport Vee = 0, 

Vee·=O, 

10 aport Vee = 0 to 5.5 V, 

Vee = 0 to 2.2 V, 

TEST CONDITIONS 

VB=Ot02V, VI (BIAS Vee) = 4.5 V 105.5 V 

VI (BIAS Vee) = 4.5 V to 5.5 V 

VB= 1 V, VI (BIAS Vee) = 4.5 V 10 5.5 V 

OEB = 0 to 0.8 V 

OEB=0105 V 
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SN54FB2040 SN74FB2040 

MIN MAX MIN MAX 

450 

10 

1.62 2.1 

-1 

100 

100 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

~ 

V 

j.1A 
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SN54FB2040,SN74FB2040 
8-BIT TTUBTL TRANSCEIVERS 

NOVEMBER 1991 - REVISED JULY 1993 

From Output 

PARAMETER MEASUREMENT INFORMATION 
2.1 V 

o 7V 
TEST S1 

Under Test 
---.~--e---JV0r---J 

500n S1 o Open 
From Output :j6.5 n Test 

Under Test Point tPLHltpHL Open 
tPLZltpZL 7V 
tpHZltpZH Open 

CL=50pF 
(see Note A) I 500n 

30 pF 

(see Note A) I 
LOAD CIRCUIT FOR A OUTPUTS LOAD CIRCUIT FOR B OUTPUTS 

{SeeN~:~; L 1.5V \~5~--- 3V 
---1\ I . OV 
tpHL ~ ~I I I 

14 ~ tpLH 
I I 

----""'\1 :r---I VOH 
Output 1.55 V T 1.5 V 

~. ____ ..J-- -- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) 

outPut~ 
Control 1 .5 V 1.5 V 

{see Note B) I ~ ___ _ 

tPZL~ ~ I 
I I ~ 14- tPLZ 

3V 

OV 

{SeeN~~:~; L 1.S5V \ ~S;V--- 2V 

---1\ I· 1V 

_---1
1 ..... \1 I ~: 3.5V 

Output II 1.5 V II 

S1 at 7 V \.. ___ I... J.~'--- ~~ ~ VVOL 

tPHL:" ~I I I 
I" ~ tpLH 

I I 

outPu-t ----..... \ 1.5 V Fv VOH 
~. ____ .J--_ - - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (B to A) 

(see Note C) I tpHZ ---.J ~ 
tpZH~ 14- I 

Output 
(see Note C) 

Ir---~ 

__ -J 
=OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES (A port) 

NOTES: A. CL includes probe and jig capacitance. 

8-38 

B. All input pulses are supplied by generators having the following characteristics: TIL Inputs - PRR '" 10 MHz, Zo = 50 n, tr'" 2.5 ns, 
tf'" 2.5 ns. BTL Inputs - PRR '" 1 0 MHz, Zo = 50 n, tr '" 2.5 ns, tf'" 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74FB2041 
7-BIT TTUBTL TRANSCEIVER 

NOVEMBER 1991 - REVISED JULY 1993 

• Compatible With IEEE 1194.1-1991 (BTL) 
and IEEE 896.2-1991 (Futurebus+) 
Standards 

• BIAS Vee Pin Minimizes Signal Distortion 
During Live InsertionlWithdrawal 

• TIL A Port, Backplane Transceiver Logic 
• Packaged in Plastic Quad-Flat Packages 

(PQFP) With O.65-mm Pin Pitches 
BPort 

• Open-Collector B-Port Outputs Sink 100 mA 

• Minimum B-Port Edge Rate = 2 ns 

• B-Port Biasing Network Preconditions the 
Connector and PC Trace to the Backplane 
Transceiver Logic High-Level Voltage 

• Isolated Logic-Ground and Bus-Ground 
Pins Reduce Noise 

GND 1 

2AI1 2 
2AI2 3 

2A02 4 

GND 5 

2A03 6 

GND 7 

2AI3 8 

3AI1 9 

3A01 10 

GND 11 

12 

RCPACKAGE 
(TOP VIEW) 

() 

.y 
o ~ 0 (/) ~ al Iffl ~ (/) 0 ~ 
<{ « <{ 8::; 0 Wo 0 ul- 8 1-::2: ~ lal 
C\J ,.... ,.... :::> Ill"'" ,.... ::> ......,,.... 

52 51 50 49 48 47 46 45 44 43 42 41 40 
39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

28 

GND 13 27 
14 15 16 17 18 19 20 21 2223242526 

description 

GND 

281 
GND 

282 
GND 

282 
GND 

381 
GND 

382 
GND 

383 
GND 

The SN74FB2041 is a 7-bit transceiver designed to translate signals between TIL and backplane transceiver 
logic (BTL) environments. It is specifically designed to be compatible with IEEE 1194.1-1991 (BTL) and 
IEEE 896.2-1991 (Futurebus+) standards. 

The B port operates at BTL-signal levels. The open-collector B ports are specified to sink 100 rnA and have 
minimum output edge rates of 2 ns. Two output enables, OEB and OEB, are provided for the B outputs. When 
OEB is high and OEB is low, the B port is active and reflects the inverse of the data present at the A-input pins. 
When OEB is low, OEB is high, or Vee is typically less than 2.5 V, theB port is turned off. The enable/disable 
logic partitions the device as two 3-bit sections and one 1-bit section. 

The A port operates at TIL-signal levels and has split input and output pins. The A outputs reflect the inverse 
of the data at the B port when the A-port output enable, OEA, is high. When OEA is low or when Vee is typically 
less than 2.5 V, the A outputs are in the high-impedance state. 

Pins are allocated for the four-wire IEEE 1149.1 (JTAG) test bus, which will be implemented in a future version 
of the SN74FB2041. Currently TMS and TCK are not connected and TDI is shorted to TDO. 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specffications are design goals. Texas Instruments reserves the right to 
change or discontinue theSe products withoot notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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SN74FB2041 
7-BIT TTUBTL TRANSCEIVER 

NOVEMBER 1991 - REVISED JULY 1993 

description (continued) 

BIAS Vee establishes a voltage between 1.62 V and 2.1 V on the BTL outputs when Vee is not connected. 

The SN74FB2041 is characterized for operation from oDe to 70De. 

FUNCTION TABLE 

INPUTS 
FUNCTION 

OEB OEB OEA 

L X L 
Isolation 

X H L 

L X H B data to AO bus 
X H H 

H L L AI data to B bus 

H L H AI data to B bus, B data to AO bus 

logic symbolt 

46 
OEB G1 

47 
10EA EN2 

10EB 
45 

~ 1EN3 
20 

20EA EN4 

20EB 
25 

~ 1EN5 
24 

30EA EN6 

30EB 
26 

~ 1EN7 

50 
, r 

1A01 

1AI1 

\72 1 

~ 51 
3{;> 

52 
2A01 

2AI1 

\74 1 

J 2 5{;> 
4 

2A02 

2AI2 
3 ~ 
6 

2A03 

2AI3 
8 U 
10 

3A01 

3AI1 

\76 1 

~ 9 
7{;> 

12 
3A02 

3AI2 
. 14 W 
16 

3A03 

3AI3 
18 U 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
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functional block diagram 

OEB 46 

lOEB 
45 

10EA 
47 

lAI1 
51 

50 
lAOl 

20EB 
25 

20EA 
20 

2All 
2 

2AOl 52 

3 
2AI2 

2A02 4 

2AI3 
8 

2A03 6 

30EB 
26 

30EA 
24 

3AI1 
9 

3AOl 10 

14 
3AI2 

3A02 12 

3AI3 18 

3A03 16 
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40 
181 

38 
2Bl 

36 
2B2 

34 
2B3 

32 
3Bl 

30 
3B2 

28 
3B3 
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7-BIT nUBTL TRANSCEIVER 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except 8 port) ................................................ -1.2 V to 7 V 

VI (8 port) ..................... , .............................. -1.2 V to 3.5 V 
Input current range (except 8 port) ................................................ -18 mA to 5 mA 
Voltage range applied to any 8 output in the disabled or power-off state ................. -0.5 V to 5.5 V 
Voltage range applied to any output in the high state .................................. -0.5 V to Vee 
Current applied to any single output in the low state: A port ................................... 96 mA 

8 port .................................. 200 mA 
Maximum power dissipation at T A = 55°C (in still air) .......................................... 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

recommended operating conditions (see Note 1) 

MIN NOM MAX UNIT 

Vee BIAS Vee Supply voltage 4.5 5 5.5 V 

Bpoft 1.62 2.3 
VIH High-level input voltage V 

Except B port 2 

Bport 0.75 1.47 
VIL Low-level input voltage V 

Except B port 0.8 

11K Input clamp current -18 rnA 

10H High-level output current AOport -3 rnA 

AOport 24 
10L Low-level output current rnA 

B port 100 

TA Operating free-air temperature 0 70 °e 

'tJ 
:xJ 
m < NOTE 1: Unused or floating pins (Input or 110) must be held high or low. -m :e 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYpt 

Bport Vee=4.5V, 11=-18mA 
VIK 

Except B port Vee=4.5V. 11=-40mA 

VOH AOport Vee=4.5V 
IOH=-1 mA 

IOH=-3mA 2.5 3.3 

AOport Vee = 4.5 V 
IOL=20mA 

IOL=24mA 0.35 
VOL 

IOL=80mA 0.75 
Sport Vee = 4.5 V 

10L= 100mA 

II Except Bport Vee=5.5V, VI =5.5V 

IIH:\: Except Bport Vee = 5.5 V, VI =2.7V 

IlL:\: 
Except B port Vee=5.5V, VI =0.5V 

Bportt Vee=5.5V, VI =0.75 V 

10H Bport Vee = 0 to 5.5 V, VO=2.1 V 

10ZH AOport Vee=5.5V, VO=2.7V 

10ZL AOport Vee=5.5V, Vo = 0.5 V 

10S§ AOport Vee=5.5V. VO=O -30 

AI port to B port 25 

ICC B port to AO port Vee=5.5V, 10=0 65 

Outputs disabled 

ei AI port and control inputs VI = Vee or GND 

Co AOport Vo = Vee or GND 

S port per P1194.0 
Vee = Ot04.5 V 

Cia 
Vee=4.5 Vt05.5 V 

t All typical values are at Vee = 5 V, TA = 25°C. 
:\: For I/O ports, the parameters IIH and IlL include the off-state output current. 
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
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MAX UNIT 

-1.2 V 

-0.5 V 

V 

0.5 
V 

1.1 

1.15 

50 IlA 
50 IlA 

-50 

-100 
IlA 

100 IlA 
50 IlA 

-50. IlA 
-150 mA 

mA 

pF 

pF 

6 

5 
pF 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

FROM TO 
VCC=5V, 

PARAMETER TA=25°C MIN (INPUT) (OUTPUT) 
MIN TYP MAX 

tpLH 
B 

3.9 
AI 

tpHL 3.6 

tpLH 
B 

3.8 
AO 

tpHL 3.8 

tPLH 
B 

4.8 
OEB 

tpHL 4.3 

tPLH 
B 

4.2 
OEB 

tpHL 3.8 

tpZH 3 
OEA AO 

tpZL 3 

tpHZ 
OEA 

3.3 
AO 

tPLZ 2.6 

tsk(p) 
Skew for any single channel 

AI to B orBtoAO I tPHL - tpLH I 
Skew between drivers 

, 
tsk(o) in the same package AltoBorBtoAO 1 1.5 

tt Transition time, B outputs (1.3 V to 1.8 V) 2 1 

tpR B-port input pulse rejection 1 

live insertion specifications over recommended operating free-air temperature range 

PARAMETER 

Vee=Ot04.5V I 
ICC (BIAS Vee) 

Vee=4.5Vt05.5V I 
Vo Bport Vee =0, 

Vee=O, 

10 Bport Vee = Ot05.5 V, 

Vee = Ot02.2V, 

8-44 

TEST CONDITIONS 

VB=Ot02V, VI (BIAS Vee) = 4.5 V to 5.5 V 

VI (BIAS Vee) = 4.5 V to 5.5 V 

VB= 1 V, VI (BIAS Vee) = 4.5 V to 5.5 V 

OEB = 0 to 0.8 V 

OEB=Ot05V 
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MIN TYP 

1.62 

-1 

MAX UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

0.75 ns 

2 ns 

3 ns 

ns 

MAX UNIT 

450 

10 
IlA 

2.1 V 

100 IlA 
100 
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7·BIT TTUBTL TRANSCEIVER 

NOVEMBER 1991 - REVISED JULY 1993 

PARAMETER MEASUREMENT INFORMATION 
.2.1 V 

From Output 
Under Test 

---'---'--~A---~ 
5000 S1 

CL=50pF 
(see Note A) I 5000 

a 7V 

a Open 

LOAD CIRCUIT FOR A OUTPUTS 

From Output :16.
5 

0 Test 
Under Test Point 

30pF 

(see Note A) I 
LOAD CIRCUIT FOR B OUTPUTS 

(SeeN~:~;~ 1.5V \~5~--- 3V 

1 I 1 OV 
tPHL I" .1 1 J 

14 .., tPLH. 
1 1 

TEST S1 
tpLWtPHL Open 
tpLZ!tPZL 7V 
tPHZltpZH Open 

----..... \1 ~I VOH 
Output 1.55 V T 1.5 V 

~---3V 

\.. ____ ..J- - VOL Output 
Control 1.5 V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) 

(see Note B) 1 ~ ____ OV 

tpZL -+i 14- -.! ~ tPLZ . 

1 1 ~I 1 

---;1""",1 y;::: 3.5 V 
Output 15 V 1 

1 • 1 VOL + 0.3 V 
S1 at 7 VI' tPHZ ~ i '- - - - VOL 

(see N::~; L 1.55 V \ ~5-;-V- - - 2 V 
---.11 1 • 1 V 

tPHL:" .!I 1 J I" .., tpLH 

(see Note C) """PI ~ 

1 1 ----..... \I~. VOH 
Output 1.5 V Z- 1.5 V 

Output 
(see Note C) 

tpZH -+I 14- I 
1,..-----; VOH 

VOH-0.3V 

'---'---~ - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (B to A) 

NOTES: A. CL includes probe and jig capacitance. 

----I ~OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES (A port) 

B. All input pulses are supplied by generators having the following characteristics: TTL Inputs - PRR ~ 10 MHz, Zo = 50 0, tr ~ 2.5 ns, 
tf ~ 2.5 ns. BTL Inputs - PRR ~ 10 MHz, Zo = 50 0, tr ~ 2.5 ns, tf ~ 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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ABT JTAGIIEEE 1149.1 
Features 

• Compatibility with IEEE Standard 
1149.1-1990 (JTAG) test access port 
(TAP) and boundary-scan architecture 

• EPIC-IIBTM submicron process technology 

• Sub-6-ns maximum propagation delays 

• Octal and Widebus™ availability 

• EIAJ TSSOP, JEDEC SSOP, and EIAJ 
TQFP fine-pitch surface-mount packaging 

• Bus-hold circuitry (' ABT18XXXA devices 
only) 

• 18- and 20-bit UBPM architectures 

• Additional SCOPETM instructions available 
such as: 

- Parallel Signature Analysis (PSA) 
- Pseudo-Random Pattern Generation 

(PRPG) 

• Test-mode or normal-mode operation 

• Members of the Texas Instruments 
SCOppM family of testability products 

• TI has established an alternate source 

Benefits 

• Facilitate testing of complex circuit board 
assemblies via a 4-wire test access port 

• High-performance, low-power, high-drive, 
low-noise equivalents of standard ABT 

, buffers/drivers/transceivers 

• No system throughput or cycle time 
penalty for boundary-scan implementation 

• Functional equivalents to standard ABT 
devices offer system and test designers 
flexible integration options 

• Save valuable board space 

• Reduce component count by eliminating 
need for external pullup or pulldown 
resistors on I/O pins configured as inputs 
left unused or floating 

• Advanced integration, as one UBPM can 
replace nearly all common bus-interface 
logic 

• Built-in self-test feature allows easy 
upgrade for advanced JTAG test 
applications 

• IEEE Standard 1149.1-1990 protocol can 
. be bypassed for applications not requiring 
boundary scan 

• Compatible with complete line of 
system-level test products including 
controllers, bus· monitors, scan path 
linkers, scan path selectors, 
application-specific products, and very 
large-scale integration products 

• Standardization that comes from a 
common product approach 



The following table lists ABT JTAG/IEEE 1149.1 devices currently being evaluated for market 
introduction. Customers interested in learning more about TI's plans for these devices should contact 
the Advanced System Logic Marketing hotline at (214) 997-5202. 

DEVICE PIN COUNT DESCRIPTION 

'ABT8240 24 Scan Test Device With Octal Driver 

'ABT8244 24 Scan Test Device With Octal Buffer 

'ABT8373 24 Scan Test Device With Octal Latch 

'ABT8374 24 Scan Test Device With Octal Flip-Flop 

'ABT18640 56 Scan Test Device With 18-Bit Inverting Bus Transceiver 

Information regarding the tap control state diagram, signal descriptions, and other related 
JTAGIIEEE 1149.1 information is similar for the 'ABT18245, 'ABT.18502A, 'ABT18504A, 
'ABT18646A, and' ABT18652A. Therefore, this information Will only be provided in the data sheet for 
the' ABT18245. Please contact your local TI sales representative for further information. 

DEVICE DESCRIPTION AVAILABILITY 

'ABT8245 8-Bit Bus Transceiver Now 

'ABT8543 8-Bit Latched Transceiver Now 

'ABT8646 8-Bit Transceiver and Register Now 

'ABT8652 8-Bit Transceiver and Register Now 

'ABT8952 8-Bit Clocked Transceiver Now 

'ABT18245 18-Bit Bus Transceiver Now 

'ABT18502 18-Bit Universal Bus Transceiver Now 

'ABT18502At 18-Bit Universal Bus Transceiver 1Q94 

'ABT18504 20-Bit Universal Bus Transceiver Now 

'ABT18504A t 20-Bit Universal Bus Transceiver 1Q94 

'ABT18646 18-Bit Transceiver and Register Now 

'ABT18646At 18-Bit Transceiver and Register 1Q94 

'ABT18652 18-Bit Transceiver and Register Now 

'ABT18652A t 18-Bit Transceiver and Register 1Q94 

t With the exception of the 'ABT18245, the 'ABT18XXX family is being 
redesigned in order to enhance test mode as well as normal mode operation. 
As such, the' ABT18XXXA devices are recommended for new designs and the 
data sheets for these devices are provided in this data book. Please note that 
the AC parameters shown are from the' ABT18XXX device data sheets and 
serve as preliminary information design goals for the' ABT18XXXA devices. 





SN54ABT8245, SN74ABT8245 
SCAN TEST DEVICES WITH 

OCTAL BUS TRANSCEIVERS 
SCBSI24A- AUGUST 1992- 1993 

• Members of the Texas Instruments 
SCOPETM Family of Testability Products 

• Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port 
and Boundary-Scan Architecture 

• Functionally Equivalent to SN54174F245 
and SN54174ABT245 in the Normal 
Function Mode 

• SCOPE ™ Instruction Set: 
- IEEE Standard 1149.1-1990 Required 

Instructions, OptionaliNTEST, and 
P1149.1A CLAMP and HIGHZ 

- Parallel Signature Analysis at Inputs 
With Masking Option 

- Pseudo-Random Pattern Generation 
From Outputs 

- Sample Inputs/Toggle Outputs 
- Binary Count From Outputs 
- Even-Parity Opcodes 

• Two Boundary-Scan Cells per VO for 
Greater Flexibility 

• State-of-the-Art EPIC-HBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Ceramic DIPs 

description 

The SN54ABT8245 and SN74ABT8245 scan test 
devices with octal bus transceivers are members 
of the Texas Instruments SeOPETM testability Ie 
family. This family of devices supports IEEE 
Standard 1149.1-1990 boundary scan to facilitate 
testing of complex circuit board assemblies. Scan 
access to the test circuitry is accomplished via the 
4-wire test access port (TAP) interface. 

SN54ABT8245 ••. JT PACKAGE 
SN74ABT8245 ••• ow PACKAGE 

(TOP VIEW} 

OE 
A1 
A2 
A3 
A4 
A5 

VCC 
AS 
A7 
A8 
TDI 
TCK 

SN54ABT8245 ••. FK PACKAGE 
(TOP VIEW) 

A2 
A1 
OE 
NC 

OtR 
B1 
B2 

5 

6 

7 

8 

9 

U 
(')"<1"100 UCO!'
<C<C<Cz><C<C 

4 321 28 2726 
0 

10 

11 
121314 15 16 1718 

(,)"<I"ClOLOCO!'-
alalzzalalal 

(!) 

NC - No internal connection 

25 

24 

23 

22 

21 

20 

19 

A8 
TOt 
TCK 
NC 
TMS 
TOO 
B8 

In the normal mode, these devices are functionally equivalent to the SN54n4F245 and SN54n4ABT245 octal 
bus transceivers. The test circuitry can be activated by the TAP to take snapshot samples of the data appearing 
at the device pins or to perform a self test on the boundary test cells. Activating the TAP in normal mode does 
not affect the functional operation of the seoPETM octal bus transceivers. 

Data flow is controlled by the direction-control (DIR) and output-enable (OE) inputs. Data transmission is 
allowed from the A bus to the B bus or from the B bus to the A bus depending upon the logic level at DIR. The 
output-enable (OE) input can be used to disable the device so that the buses are effectively isolated. 

In the test mode, the normal operation of the seoPETM bus transceivers is inhibited and the test circuitry is 
enabled to observe and control the 1/0 boundary of the device. When enabled, the test circuitry can perform 
boundary scan test operations as described in IEEE Standard 1149.1-1990. 

SCOPE and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

~TEXAS 
INSTRUMENTS 
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Copyright © 1993, Texas Instruments Incorporated 
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SN54ABT8245, SN74ABT8245 
SCAN TEST DEVICES WITH 
OCTAL BUS TRANSCEIVERS 
SCBS124A- 04505, AUGUST 1992 - REVISED AUGUST 1993 

description (continued) 

Four dedicated test pins are used to control the operation of the test circuitry:. test data input (TDI), test data 
output (TDO), test mode select (TMS), and test clock (TCK). Additionally, the test circuitry can perform other 
testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation from 
data outputs. All testing and scan operations are synchronized to the TAP interface. 

The SN54ABT8245 is characterized for operation over the full military temperature range of - 55°C to 125°C . 
. The SN74ABT8245 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(normal mode) 

INPUTS 
OPERATION 

OE DIR 

L 

L 

H 

L B data to A bus 

H A data to B bus 

X Isolation 
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functional block diagram 

OE_24 __ --1 

DIR-=-1---I 

A1 23 

r----
I 
I 
I 
I 
I 

I 
I 
I 
I 
I L. ____ _ 

SN54ABT8245, SN74ABT8245 
SCAN TEST DEVICES WITH 

OCTAL BUS TRANSCEIVERS 
SCBS124A- 04505, AUGUST 1992 - REVISED AUGUST 1993 

Boundary-8can Register 

- ---------------- - - ---, 

TAP 
Controlier 

One of Eight Channels 

I 
I 
I 
I 
I 2 

I 
I 
I 
I 
I _ ____ .J 

B1 

Pin numbers shown are for the DB, OW, and JT packages. 
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SN54ABT8245, SN74ABT8245 
SCAN TEST DEVICES WITH 
OCTAL BUS TRANSCEIVERS 
SCBS124A- 04505, AUGUST 1992 - REVISED AUGUST 1993 

PIN NAME 

A1-A8 

B1-B8 

OIR 

GNO 

OE 

TCK 

TDI 

TOO 

TMS 

VCC 

9-8 

Terminal Functions 

DESCRIPTION 

Normal-function A-bus 1/0 ports. See function table for normal-mode logic. 

Normal-function B-bus I/O ports. See function table for normal-mode logic. 

Normal-function direction-control input. See function table for normal-mode logic. 

Ground 

Normal-function output-enable input. See function table for normal-mode logic. 

Test clock. One of four terminals required by IEEE Standard 1149.1-1990. Test operations of the device are synchronous to the 
test clock. Data is captured on the rising edge of TCK and outputs change on the falling edge of TCK. 

Test data input. One of four terminals required by IEEE Standard 1149.1-1990. The test data input is the serial input for shifting 
data through the instruction register or selected data register. An internal pullup forces TOI to a high level if left unconnected. 

Test data output. One of four terminals required by IEEE Standard 1149.1-1990. The test data output is the serial output for shifting 
data through the instruction register or selected data register. 

Test mode select. One of four terminals required by IEEE Standard 1149.1-1990. The test mode select input directs the device 
through its test access port (TAP) controller states. An internal pullup forces TMS to a high level if left unconnected. 

Supply voltage 

~TEXAS 
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test architecture 

SN54ABT8245, SN74ABT8245 
SCAN TEST DEVICES WITH 

OCTAL BUS TRANSCEIVERS 
SCBS124A - 04505, AUGUST 1992 - REVISED AUGUST 1993 

Serial test information is conveyed by means of a 4-wire test bus or test access port (TAP), that conforms to IEEE 
Standard 1149.1-1990. Test instructions, test data, and test control signals are all passed along this serial test 
bus. The TAP controller monitors two signals from the test bus, namely TCK and TMS. The function of the TAP 
controller is to extract the synchronization (TCK) and state control (TMS) signals from the test bus and generate 
the appropriate on-chip control signals for the test structures in the device. Figure 1 shows the TAP controller 
state diagram. 

The TAP controller is fully synchronous to the TCK signal. Input data is captured on the rising edge of TCK and 
output data changes on the falling edge of TCK. This scheme ensures that data to be captured is valid for fully 
one-half of the TCK cycle. 

The functional block diagram illustrates the IEEE Standard 1149.1-1990 4-wire test bus and boundary-scan 
architecture and the relationship between the test bus, the TAP controller, and the test registers. As illustrated, 
the device contains an 8-bit instruction register and three test data registers: a 36-bit boundary-scan register, 
an 11-bit boundary-control register, and a one-bit bypass register. 

Test-Logic-Reset 

TMS=L 

Run-Testlldle 

TMS=L 

TMS=H 

TMS=L 

TMS=H 

TMS=L 

TMS=H 
;--~~-_TMS=L TMS = L ,-_-..lI~ __ 

TMS=L 

Figure 1. TAP Controller State Diagram 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 9-9 



SN54ABT8245, SN74ABT8245 
SCAN TEST DEVICES WITH 
OCTAL BUS TRANSCEIVERS 
SCBS124A- 04505, AUGUST 1992 - REVISED AUGUST 1993 

state diagram description 

The test access port (TAP) controller is a synchronous finite state machine that provides test control signals 
throughout the device. The state diagram is illustrated Figure 1 and is in accordance with IEEE Standard 
1149.1-1990. The TAP controller proceeds through its states based on the level of TMS at the riSing edge of 
TCK. 

As illustrated, the TAP controller consists of sixteen states. There are six stable states (indicated by a looping 
arrow in the state diagram) and ten unstable states. A stable state is defined as a state the TAP controller can 
retain for consecutive TCK cycles. Any state that does not meet this criterion is an unstable state. 

There are two main paths though the state diagram: one to access and control the selected data register and 
one to access and control the instruction register. Only one register can be accessed at a time. 

Test-Logic-Reset 

The device powers up in the Test-Logic-Reset state. In the stable Test-Logic-Reset state, the test logic is reset 
and is disabled so that the normal logic function.of the device is performed. The instruction register is reset to 
an opcode that selects the optionallOCOOE instruction, if supported, or the BYPASS instruction. Certain data 
registers can also be reset to their power-up values. 

The state machine is constructed such that the TAP controller will return to the Test-Logic-Reset state in no more 
than five TCK cycles if TMS is left high. The TMS pin has an internal pull up resistor that will force it high if left 
unconnected or if a board defect causes it to be open circuited. 

For the' ABT8245, the instruction register is reset to the binary value 11111111, which selects the BYPASS 
instruction. Each bit in the boundary-scan register is reset to logic O. The boundary-control register is reset to 
the binary value 00000000010, which selects the PSA test operation with no input masking. 

Run-Test/Idle 

The TAP controller must pass through the Run-Test/Idle state (from Test-Logic-Reset) before executing any test 
operations. The Run-Test/Idle state can also be entered following data register or instruction register scans. 
Run-Test/Idle is provided as a stable state in which the test logic can be actively running a test or can be idle. 

The test operations selected by the boundary-control register are performed while the TAP controller is in the 
Run-Test/Idle state. 

Select-OR-Scan, Select-IR-Scan 

No specific function is performed in the Select-OR-Scan and Select-IR-Scan states, and the TAP controller will 
exit either of these states on the next TCK cycle. These states are provided to allow the selection of either data 
register scan or instruction register scan. 

Capture-DR 

When a data register scan is selected, the TAP controller must pass through the Capture-DR state. In the 
Capture-DR state, the selected data register can capture a data value as specified by the current instruction. 
Such capture operations occur on the rising edge of TCK upon which the TAP controller exits the Capture-DR 
state. 

Shift-DR 

9-10 

Upon entry to the Shift-DR state, the data register is placed in the scan path between TOI and TOO and, on the 
first falling edge of TCK, TOO goes from the high-impedance state to an active state. TOO enables to the logic 
level present in the least significant bit of the selected data register. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



SN54ABT8245, SN74ABT8245 
SCAN TEST DEVICES WITH 

OCTAL BUS TRANSCEIVERS 
SCBS124A- D4505,AUGUST 1992 - REVISED AUGUST 1993 

state diagram description (continued) 

While in the stable Shift-DR state, data is serially shifted through the selected data register on each TCK cycle. 
The first shift occurs on the first rising edge ofTCK after entry to the Shift-DR state (i.e., no shifting occurs during 
the TCK cycle in which the TAP controller changes from Capture-DR to Shift-DR or from Exit2-0R to Shift-DR). 
The last shift occurs on the rising edge of TCK upon which the TAP controller exits the Shift-DR state. 

Exit1-DR, Exit2-DR 

The Exit1-0R and Exit2-0R states are temporary states used to end a data register scan. It is possible to return 
to the Shift-DR state from either Exit1-0R or Exit2-0R without recapturing the data register. 

On the first falling edge of TCK after entry to Exit1-0R, TOO goes from the active state to the high-impedance 
state. 

Pause-DR 

No specific function is performed in the stable Pause-DR state, in which the TAP controller can remain 
indefinitely. The Pause-DR state provides the capability of suspending and resuming data register scan 
operations without loss of data. 

Update-DR 

If the current instruction calls for the selected data register to be updated with current data, then such update 
occurs on the falling edge of TCK following entry to the Update-DR state. 

Capture-IR 

When an instruction register scan is selected, the TAP controller must pass through the Capture-IR state. In the 
Capture-fR state, the instruction register captures its current status vafue. This capture operation occurs on the 

. rising edge of TCK upon which the TAP controller exits the Capture-fR state. 

For the' ABT8245, the status value foaded in the Capture-fR state is the fixed binary value 10000001. 

Shift-IR 

Upon entry to the Shift-fR state, the instruction register is placed in the scan path between TOf and TOO and, 
. on the first falling edge of TCK, TOO goes from the high-impedance state to an active state. TOO enabfes to 
the fogic fevel present in the feast significant bit of the instruction register. 

Whife in the stable Shift-fR state, instruction data is serially shifted through the instruction register on each TCK 
cycle. The first shift occurs on the first rising edge of TCK after entry to the Shift-fR state (i.e., no shifting occurs 
during the TCK cycle in which the TAP controller changes from Capture-fR to Shift-fR or from Exit2-fR to 
Shift-fR). The last shift occurs on the rising edge of TCK upon which the TAP controller exits the Shift-fR state. 

Exit1-IR, Exit2-fR 

The Exit1-fR and Exit2-iR states are temporary states used to end an instruction register scan. ft is possible to 
return to the Shift-fR state from either Exit1-IR or Exit2-fR without recapturing the instruction register. 

On the first falling edge of TCK after entry to Exit1-1 R, TOO goes from the active state to the high-impedance 
state. 

Pause-fR 

No specific function is performed in the stable Pause-IR state, in which the TAP controller can remain indefinitefy. 
The Pause-fR state provides the capability of suspending and resuming instruction register scan operations 
without loss of data. 

Update-IR 

The current instruction is updated and takes effect on the falling edge of TCK following entry to the Update-fR 
state. 
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SN54ABT8245, SN74ABT8245 
SCAN TEST DEVICES WITH 
OCTAL BUS TRANSCEiVERS 
SCBS124A - 04505, AUGUST 1992 - REVISED AUGUST 1993 

register overview 

With the exception of the bypass register, any test register can be thought of as a serial shift register with a 
shadow latch on eaCh bit. The bypass register differs in that it contains only a shift register, During the 
appropriate capture state (Capture-IR for instruction register, Capture-DR for data registers), the shift register 
can be parallel loaded from a source specified by the currenf instruction, During the appropriate shift state 
(Shift-IR or Shift-DR), the contents of the shift register are shifted out from TOO while new contents are shifted 
in at TO!. During the appropriate update state (Update-IR or Update-DR), the shadow latches are updated from 
the shift register, 

instruction register description 

TOI 

9-12 

The instruction register (IR) is eight bits long and is used to tell the device what instruction is to be executed, 
Information contained in the instruction includes the mode of operation (either normal mode, in which the device 
performs its normal logic function, or test mode, in which the normal logic function is inhibited or altered), the 
test operation to be performed, which of the three data registers is to be selected for inclusion in the scan path 
during data register scans, and the source of data to be captured into the selected data register during 
Capture-DR, 

Table 3 lists the instructions supported by the' ABT8245, The even-parity feature specified for SCOPETM devices 
is supported in this device, Bit 7 of the instruction opcode is the parity bit. Any instructions that are defined for 
SCOPETM devices but are not supported by this deviCe default to BYPASS. 

During Capture-IR, the IR captures the binary value 10000001. As an instruction is shifted in, this value will be 
shifted out via TOO and can be inspected as verification that the IR is in the scan path. During Update-IR, the 
value that has been shifted into the IR is loaded into shadow latches. At this time, the current instruction is 
updated, and any specified mode change takes effect. At power up or in the Test-Logic-Reset state, the IR is 
reset to the binary value 11111111, which selects the BYPASS instruction. 

The instruction register order of scan is illustrated in Figure 2. 

Bit7 

----
Parity ---. Bit6 
(MSB) 

f---. Bit 5 f---. Bit4 f---. Bit 3 f---. Bit2 f---. 

Figure 2. Instruction Register Order of Scan 
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data register description 

boundary-scan register 

SN54ABT8245, SN74ABT8245 
SCAN TEST DEVICES WITH 

OCTAL BUS TRANSCEIVERS 
SCBS124A- 04505, AUGUST 1992 - REVISED AUGUST 1993 

The boundary-scan register (BSR) is 36 bits long. It contains one boundary-scan cell (BSC) for each 
normal-function input pin. two BSCs for each normal-function I/O pin (one for input data and one for output data). 
and one BSC for each of the internally decoded output-enable signals (OEA and OEB). The BSR is used 1) to 
store test data that is t6 be applied internally to the inputs of the normal on-Chip logic and/or externally to the 
device output pins. and/or 2) to capture data that appears internally at the outputs of the normal on-Chip logic 
and/or externally at the device input pins. 

The source of data to be captured into the BSR during Capture-DR is determined by the current instruction. The 
contents of the BSR can change during Run-Test! Idle as determined by the current instruction. At power up or 
in Test-Logic-Reset. the value of each BSC is reset to logic O. 

When external data is to be captured. the BSCs for s.!9!!.als OEA and OEB capture logic values determined by, 
the following positive-logic equations: OEA = OE • OIR. and OEB = OE • OIR. When data is to be applied 
externally. these BSCs control the drive state (active or high-impedance) of their respective outputs. 

The boundary-scan register order of scan is from TOI through bits 35-0 to TOO. Table 1 shows the 
boundary-scan register bits and their associated device pin signals. 

Table 1. Boundary-Scan Register Configuration 

BSRBIT DEVICE BSRBIT DEVICE BSR BIT DEVICE BSR BIT DEVICE BSRBIT DEVICE 
NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL 

35 OEB 31 88-1 23 B8-O 15 A8-1 7 A8-O 

34 OEA 30 B7-1 22 B7-0 14 A7-1 6 A7-0 

33 DIR 29 B6-1 21 86-0 13 A6-1 5 A6-0 

32 OE 28 B5-1 20 85-0 12. AS-I 4 A5-0 

- - 27 84-1 19 B4-0 11 A4-1 3 A4-O 

- '- 26 83-1 18 B3-O 10 A3-1 2 A3..() 

- - 25 B2-1 17 82-0 9 A2-1 1 A2-0 

- - 24 B1-1 16 B1-0 8 A1-1 0 A1-0 

boundary-control register 

The boundary-control register (BCR) is 11 bits long. The BCR is used in the context of the RUNT instruction to 
implement additional test operations not included in the basic SCOppM instruction set. Such operations include 
pseudo-random pattern generation (PRPG). parallel signature analysis (PSA) with input masking. and binary 
count up (COUNT). Table 4 shows the test operations that are decoded by the BCA. 

During Capture-DR. the contents of the BCR are not changed. At power up or in Test-Logic-Reset. the BCR is 
reset to the binary value 00000000010. which selects the PSA test operation with no input masking. 

The boundary-control register order of scan is from TOI through bits 10-0 to TOO. Table 2 shows the 
boundary-control register bits and their associated test control signals. 
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data register description (continued) 

Table 2. Boundary-Control Register Configuration 

BCR BIT 
TEST 

BCRBIT 
TEST 

BCRBIT 
,TEST 

NUMBER 
CONTROL 

NUMBER 
CONTROL 

NUMBER 
CONTROL 

SIGNAL SIGNAL SIGNAL 

10 MASK8 6 MASK4 2 OPCODE2 

9 MASK7 5 MASK3 1 OPCODE1 

8 MASK6 4 MASK2 0 OPCODEO 

7 MASK5 3 MASK1 - -

bypass register 

The bypass register is a one-bit scan path that can be selected to shorten the length of the system scan path, 
thereby reducing the number of bits per test pattern that must be applied to complete a test operation. 

During Capture-DR, the bypass register captures a logic O. The bypass register order of scan is illustrated in 
Figure 3: 

m-1." ~,oo 
Figure 3. Bypass Register Order of Scan 

Table 3. Instruction Register Opcodes 

BINARY CODEt 
SELECTED DATA 

BIT7~BITO SCOPE OPCODE DESCRIPTION 
REGISTER 

MSB~LSB 

00000000 EXTEST Boundary scan Boundary scan 

,10000001 BYPASS:!: Bypass scan Bypass 

10000010 SAMPLEIPRELOAD Sample boundary Boundary scan 

00000011 INTEST Boundary scan Boundary scan 

10000100 BYPASS:!: Bypass scan Bypass 

00000101 BYPASS:!: Bypass scan Bypass 

00000110 HIGHZ Control boundary to high impedance Bypass 

10000111 CLAMP Control boundary to 1/0 Bypass 

10001000 BYPASS:!: Bypass scan Bypass 

00001001 RUNT Boundary run test Bypass 

00001010 READBN Boundary read Boundary scan 

10001011 READBT Boundary read Boundary scan 

00001100 CELLTST Boundary self test Boundary scan 

10001101 TOPHIP Boundary toggle outputs Bypass 

10001110 SCANCN Boundary-control register scan Boundary control 

00001111 SCANCT Boundary-control register scan , Boundary control 

All others BYPASS Bypass scan Bypass 
, , t BH 7 IS used to maintain even panty In the 8-blt Instruction. 

:!:The BYPASS instruction is executed in lieu of a SCOPETM instruction that is not supported in the 'ABT8245. 
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Normal 
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Test 

Normal 

Normal 

Modified test 

Test 

Normal 

Test 

Normal 

Test 

Normal 
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Normal 

Test 

Normal 
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instruction register opcode description 

The instruction register opcodes are shown in Table 3, The following descriptions detail the operation of each 
instruction, 

boundary scan 

This instruction conforms to the I EEE Standard 1149,1-1990 EXTEST and INTEST instructions, The 
boundary-scan register is selected in the scan path, Data appearing at the device input pins is captured in the 
input BSCs, while data appearing at the outputs of the normal on-chip logic is captured in the output BSCs, Data 
that has been scanned into the input BSCs is applied to the inputs of the normal on-chip logic, while data that 
has been scanned into the output BSCs is applied to the device output pins, The device operates in the test 
mode, 

bypass scan 

This instruction conforms to the IEEE Standard 1149,1-1990 BYPASS instruction, The bypass register is 
selected in the scan path, A logic 0 value is captured in the bypass register during Capture-DR. The device 
operates in the normal mode, 

sample boundary 

This instruction conforms to the IEEE Standard 1149,1-1990 SAMPLE/PRELOAD instruction, The 
boundary-scan register is selected in the scan path, Data appearing at the device input pins is captured in the 
input BSCs, while data appearing at the outputs of the normal on-chip logic is captured in the output BSCs, The 
device operates in the normal mode, 

control boundary to high impedance 

This instruction conforms to the IEEE P1149, 1 A HIGHZ instruction, The bypass register is selected in the scan 
path, A logic 0 value is captured in the bypass register during Capture-DR. The device operates in a modified 
test mode in which all device I/O pins are placed in the high-impedance state, the device input pins remain 
operational, and the normal on-chip logic function is performed, 

control boundary to 1/0 

This instruction conforms to the IEEE P1149, 1 A CLAMP instruction, The bypass register is selected in the scan 
path, A logic 0 value is captured in the bypass register during Capture-DR. Data in the input BSCs is applied 
to the inputs of the normal on-chip logic, while data in the output BSCs is applied to the device output pins, The 
device operates in the test mode, 

boundary run test 

The bypass register is selected in the scan path, A logic 0 value is captured in the bypass register during 
Capture-DR, The device operates in the test mode, The test operation specified in the boundary-control register 
is executed during Run-Test/Idle, The five test operations decoded by the boundary-control register are: sample 
inputs/toggle outputs (TOPSIP), pseudo-random pattern generation (PRPG), parallel signature analysis (PSA), 
simultaneous PSA and PRPG (PSAlPRPG), and simultaneous PSA and binary count up (PSAICOUNT), 

boundary read 

The boundary-scan register is selected in the scan path, The value in the boundary-scan register remains 
unchanged during Capture-DR. This instruction is useful for inspecting data after a PSA operation, 

boundary self test 

The boundary-scan register is selected in the scan path, All BSCs capture the inverse of their current values 
during Capture-DR, In this way, the contents of the shadow latches can be read out to verify the integrity of both 
shift register and shadow latch elements of the boundary-scan register, The device operates in the normal 
mode, 
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instruction register opcode description (continued) 

boundary toggle outputs 

The bypass register is selected in the scan path. A logic 0 value is captured in the bypass register during 
Capture-DR. Data in the shift-register elements of the selected output BSCs is toggled on each rising edge of 
TCK in Run-Test/Idle and is then updated in the shadow latches and thereby applied to the associated device 
output pins on each falling edge of TCK in Run-Test/Idle. Data in the selected input BSCs remains constant and 
is applied to the inputs of the normal on-chip logic. Data appearing at the device input pins is not captured in 
the input BSCs. The device operates in the test mode. 

boundary-control register scan 

The boundary-control register is selected in the scan path. The value in the boundary-control register remains 
unchanged during Capture-DR. This operation must be performed prior to a boundary run test operation in order 
to specify which test operation is to be executed. 

Table 4. Boundary-Control Register Opcodes 

BINARY CODE 
BIT 2 -> BIT 0 DESCRIPTION 
MSB -> LSB 

XOO Sample inputs/toggle outputs (TOPSIP) 

X01 Pseudo-random pattern generation/16-bit mode (PRPG) 

X10 Parallel signature analysis/16-bit mode (PSA) 

011 Simultaneous PSA and PRPG/8-bit mode (PSAlPRPG) 

111 Simultaneous PSA and binary count up/8-bit mode (PSAICOUNT) 

boundary-control register opcode description 

The boundary-control register opcodes are decoded from BCR bits 2-0 as shown in Table 4. The selected test 
operation is performed while the RUNT instruction is executed in the Run-Test/Idle state. The following 
descriptions detail the operation of each BCR instruction and illustrate the associated PSA and PRPG 
algorithms. 

It should be noted, in general, that while the control input BSCs (bits 35-32) are not included in the sample, 
toggle, PSA, PRPG, or COUNT algorithms, the output-enable BSCs (bits 35-34 of the BSR) do control the drive 
state (active or high impedance) of the selected device output pins. It also should be noted that these BCR 
instructions are only valid when the device is operating in one direction of data flow (that is, OEA *- OEB). 
Otherwise, the bypass instruction is operated. 

PSA input masking 

Bits 10-3 of the boundary-control register are used to specify device input pins to be masked from PSA 
operations. Bit 1 0 selects masking for device input pin A8 during A-to-B data flow or for device input pin B8 during 
B-to-A data flow. Bit 3 selects masking for device input pins A1 or B1 during A-to-B or B-to-A data flow, 
respectively. Bits intermediate to 10 and 3 mask corresponding device input pins in order from most significant 
to least significant, as indicated in Table 3. When the mask bit which corresponds to a particular device input 

. has a logic 1 value, the device input pin is masked from any PSA operation, meaning that the state of the device 
input pin is ignored and has no effect on the generated signature. Otherwise, when a mask bit has a logic 0 value, 
the corresponding device input is not masked from the PSA operation. 
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boundary-control register opcode description (continued) 

sample Inputsltoggle outputs (TOPSIP) 

Data appearing at the selected device input pins is captured in the shift-register elements of the selected 8SCs 
on each rising edge of TCK. This data is then updated in the shadow latches of the selected input 8SCs and, 
thereby, applied to the inputs of the normal on-Chip logic. Data in the shift-register elements of the selected 
output 8SCs is toggled on each rising edge of TCK and is then updated in the shadow latches and thereby 
applied to the associated device output pins on each falling edge of TCK. 

pseudo-random pattern generation (PRPG) 

A pseudo-random pattern is generated in the shift-register elements of the selected 8SCs on each rising edge 
of TCK and then updated in the shadow latches and thereby applied to the associated device output pins on 
each falling edge of TCK. This data is also updated in the shadow latches' of the selected input 8SCs and, 
thereby, applied to the inputs of the normal on-Chip logic. Figures 4 and 5 illustrate the 16-bit linear-feedback . 
shift-register algorithms through which the patterns are generated. An initial seed value should be scanned into 
the boundary-scan register prior to performing this operation. Note that a seed value of all zeroes will not 
produce additional patterns. 

A8-1 A7-I A6-1 AS-I A4-1 A3-1 A2-1 A1-1 

88-0 87-0 86-0 85-0 84-0 83-0 82-0 81-0 

Figure 4. 16-Blt PRPG Configuration (OEA = 0, OEB = 1) 

A8-0A7-0 A6-0 AS-o A4-0 A3-0 A2-0 A1-0 

Figure 5. 16-Bit PRPG Configuration (OEA=1, OEB= 0) 
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boundary-control register opcode description (continued) 

parallel signature analysis (PSA) 

Data appearing at the selected device input pins is compressed into a 16-bit parallel signature in the 
shift-register elements ofthe selected BSCs on each rising edge of TCK. This data is then updated in the shadow 
latches of the selected input BSCs and, thereby, applied to the inputs of the normal on-chip logic. Data in the 
shadow latches of the selected output BSCs remains constant and is applied to the device outputs. Figures 6 
and 7 illustrate the 16-bit linear-feedback shift-register algorithms through which the signature is generated. An 
initial seed value should be scanned into the boundary-scan register prior to performing this operation. 

9-18 

AS-I A7-1 A6·1 A5·1 A4·1 A3·1 

8S·0 87-0 86·0 85·0 84·0 83·0 

Figure 6. 16-Bit PSA Configuration (OEA = 0, OEB = 1) 

8S-1 87-1 86·1 85·1 84·1 83-1 

AS·O A7-0 AS-O AS·O A4-0 A3-0 

Figure 7. 16-Bit PSA Configuration (OEA = 1, OEB =0) 
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boundary-control register opcode description (continued) 

simultaneous PSA and PRPG (PSAlPRPG) 

Data appearing at the selected device input pins is compressed into an a-bit parallel signature in the 
shift-register elements of the selected input BSCs on each rising edge of TCK. This data is then updated in the 
shadow latches of the selected input BSCs and, thereby, applied to the inputs of the normal on-chip logic. At 
the same time, an a-bit pseudo-random pattern is generated in the shift-register elements of the selected output 
BSCs on each rising edge of TCK and then updated in the shadow latches and, thereby, applied to the 
associated device output pins on each falling edge of TCK, Figures a and 9 illustrate the a-bit linear-feedback 
shift-register algorithms through which the signature and patterns are generated. An initial seed value should 
be scanned into the boundary-scan register prior to performing this operation. Note that a seed value of all 
zeroes will not produce additional patterns. 

AS-I AN A6-1 A5-1 A4-1 A3-1 A2-1 A 1-1 

ffi=~ . 
~ BS-O B7-0 B6-0 B5-0 B4-0 B3-0 B2-0 B1-0 

Figure 8. 8-Bit PSAlPRPG Configuration (OEA = 0, OEB = 1) 

BS-I B7-1 B6-1 B5-1 B4-1 B3-1 B2-1 B1-1 

@=D- . 
AS-O A7-0 A6-0 A5-0 A4-0 A3-0 A2-0 A1-0 

Figure 9. 8-Bit PSAlPRPG Configuration (OEA = 1, OEB = 0) 
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boundary-control register opcode description (continued) 

simultaneous PSA and binary count up (PSAICOUNT) 

9-20 

Data appearing at the selected device input pins is compressed into an 8-bit parallel signature in the 
shift-register elements of the selected input BSCs on each rising edge of TCK. This data is then updated in the 
shadow latches of the selected input BSCs and, thereby, applied to the inputs of the normal on-Chip logic. At 
the same time, an 8-bit binary count-up pattern is generated in the Shift-register elements of the selected output 
BSCs on each rising edge of TCK and then updated in the shadow latches and, thereby, applied to the 
associated device output pins on each falling edge ofTCK. In addition, the Shift-register elements ofthe opposite 
output BSCs are used to count carries out of the selected output BSCs and, thereby, extend the count to 16 bits. 
Figures 10 and 11 illustrate the 8-bit linear-feedback shift-register algorithms through which the signature is 
generated. An initial seed value should be scanned into the boundary-scan register prior to performing this 
operation. 

A8-1 A7-1 AS-I AS-I A4-1 A3-1 A2-1 A1-1 

MSB LSB 

QQQQQQQQ 
B8-0 B7-0 BS-O BS-O B4-0 B3-0 B2-0 B1-0 

Figure 10. a-Bit PSAICOUNT Configuration (OEA = 0, OEB = 1) 

B8-1 B7 -I BS-I BS-I B4-1 B3-1 B2-1 B 1-1 

MSB LSB 

QQQQQQQQ 
A8-0 A7-0 AS-O AS-O A4-0 A3-0 

Figure 11. a-Bit PSAICOUNT Configuration (OEA = 1, OEB = 0) 
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All test operations of the 'ABT8245 are synchronous to the test clock (TCK). Data on the TOI, TMS, and 
normal-function inputs is captured on the rising edge of TCK. Data appears on the TOO and normal-function 
output pins on the falling edge of TCK. The TAP controller is advanced through its states (as illustrated in 
Figure 1) by changing the value of TMS on the falling edge of TCK and then applying a rising edge to TCK. 

A simple timing example is illustrated in Figure 12. In this example, the TAP controller begins in the 
Test-Logic-Reset state and is advanced through its states as necessary to perform one instruction register scan 
and one data register scan. While in the Shift-IR and Shift-DR states, TOI is used to input serial data, and TOO 
is used to output serial data. The TAP controller is then returned to the Test-Logic-Reset state. Table 5 explains 
the operation of the test circuitry during each TCK cycle. 

TCK TAP STATE 
CYClE(S) AFTERTCK 

1 Test-Logic-Reset 

2 Run-TesVldle 

3 Select-OR-Scan 

4 Select-IR-Scan 

5 Capture-IR 

6 Shift-IR 

7-13 Shift-IR 

14 Exitl-IR 

15 Update-IR 

16 Select-OR-Scan 

17 Capture-OR 

18 Shift-OR 

19-20 Shift-OR 

21 Exit1-0R 

22 Update-OR 

23 Select-OR-Scan 

24 Select-IR-Scan 

25 Test-Logic-Reset 

Table 5_ Explanation of Timing Example 

DESCRIPTION 

TMS is changed to a logic 0 value on the falling edge of TCK to begin advancing the TAP controller toward 
the desired state. 

The IR captures the 8-bit binary value 10000001 on the rising edge of TCK as the TAP controller exits the 
Capture-IR state. 

TOO becomes active and TOI is made valid on the falling edge of TCK. The first bit is shifted into the TAP on 
the rising edge of TCK as the TAP controller advances to the next state. 

One bit is shifted into the IR on each TCK rising edge. With TOI held at a logic 1 value, the 8-bit binary value 
11111111 is serially scanned into the IR. Althe same time, the 8-bit binary value 10000001 is serially scanned 
out of the IR via TOO. In TCK cycle 13, TMS is changed to a logic 1 value to end the instruction register scan 
on the next TCK cycle. The last bit of the instruction is shifted as the TAP controller advances from Shift-IR 
to Exitl-IR. 

TOO becomes inactive (goes to the high-impedance state) on the falling edge of TCK. 

The IR is updated with the new instruction (BYPASS) on the falling edge of TCK. 

The bypass register captures a logic 0 value on the rising edge of TCK as the TAP controller exits the 
Capture-OR state. 

TOO becomes active and TOI is made valid on the falling edge of TCK. The first bit is shifted into the TAP on 
the rising edge of TCK as the TAP controller advances to the next state. 

The binary value 101 is shifted in via TDI, while the binary value 010 is shifted out via TOO. 

TOO becomes inactive (goes to the high-impedance state) on the falling edge of TCK. 

In general, the selected data register is updated with the new data on the falling edge of TCK. 

. 
Test operation completed 
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2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

TCK 

TMS --u 
TDI ~ ~ U ~ 

TOO ~ ~ n ~ 
1ii .!! " " II: II: II: II: " II: II: II: II: " " ~ III "C .. .. 

~ ~ "';" .. c c q c .. .. 
III " " :: " '* cL " " III 
II: en ~ II: ! li ~ ~ :c ~ ~ III d: ::J .)C :c ~ "Iii TAP b ~ C. en "C ::J II: b w a. C. en "C ';;, c t C w C :i: Controller .. a. ';;, 
.9 " .t- U ~ .t- .. ~ i; " 0 ::J " .!! " u .!! State II: III .!! III ..J 

t; III III .t-a; a; en III en III 
{!!. en en en {!!. 

1881 3-State (TOO) or Don't Care (TDI) 

Figure 12. Timing Example 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Input voltage range, VI (1/0 ports) (see Note 1) ...................................... -0.5 V to 5.5 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT8245 ................................... 96 mA 

SN74ABT8245 ... .. . . . . .. . . . . . . . .. . . . . . . . . . . . . . .. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Storage temperature range. . . ... . . . . . . . . . . . . . .. . . . . . ... . . .. . . . ... . . . . . . . .. . . . . . .. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings can be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

10H High-level output current 

10L Low-level output current 

Atlt"v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floatmg pms (Input or I/O) must be held high or low. 
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SN54ABT8245 SN74ABT8245 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vee 0 Vee 

-24 -32 

48 64 

10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

rnA 

rnA 

ns/V 

'e 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT8245 SN74ABT8245 
PARAMETER TEST CONDITIONS 

TYPt MIN 

VIK VCC=4,5 V, 11=-18mA 

VCC=4.5 V, 10H =-3mA 2.5 

VCC=5 V, 10H =-3mA 3 
VOH 

VCC=4.5 V, 10H =-24mA 2 

VCC =4.5 V, 10H =-32 mA 2:1: 

VCC=4.5 V, IOl=48 mA 
VOL 

VCC =4.5 V, IOl=64 mA 

VCC=5.5 V, DIR,OE, TCK 
II 

VI = VCC or GND A or B ports 

IIH VCC=5.5 V, VI=VCC TDI,TMS 

III VCC=5.5 V, VI =GND TDI, TMS 

10ZH§ VCC=5.5 V, VO=2.7V 

10Zl§ VCC=5.5 V, VO=0.5V 

loll VCC=O, VI or Vo ,,5.5 V 

ICEX VCC=5.5 V, VO=5.5V Outputs high 

1011 VCC=5.5 V, VO=2.5V -50 -100 

VCC=5.5 V, Outputs high 0.9 

ICC 10=0, 
AorB 

Outputs low 30 
VI = VCC or GND 

ports 
Outputs disabled 0.9 

Ll.ICC# 
VCC= 5.5 V, One input at 3.4 V, 
Other inputs at VCC or GND 

Ci VI = 2.5 VorO.5 V Control inputs 3 

Cio Vo = 2.5 V or 0.5 V A orB ports 10 

Co Vo = 2.5 V or 0.5 V TDO 8 

t All tYPical values are at VCC = 5 V. 
:I: On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

MAX MIN MAX MIN 

-1.2 -1.2 

2.5 2.5 

3 3 

2 

2 

0.55 0.55 

0.55:1: 

±1 ±1 

±100 ±100 

10 10 

-160 -160 

50 50 

-50 -50 

±100 

50 50 

-180 -50 -180 -50 

2 2 

38 38 

2 2 

1.5 1.5 

11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 
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MAX 

-1.2 

0.55 

±1 

±100 

10 

-160 

50 

-50 

±100 

50 

-180 

2 

38 

2 

1.5 

UNIT 

V 

V 

V 

~A 

~ 

~A 

~A 

~A 

~A 

~A 

mA 

mA 

mA 

pF 

pF 

pF 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 13) 

SN54ABT8245 SN74ABT8245 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency TCK a 50 a 50 MHz 

tw Pulse duration TCK high or low 5 5 ns 

A or B or DIR or OE before TCKi 7 5 

tsu Setup time TDI before TCKi 6 6 ns 

TMS before TCKi 6 6 

A or B or DIR or OE after TCKi a a 
th Hold time TDI after TCKi a a ns 

TMS after TCKi a a 
td Delay time Power up to TCKi 50 50 ns 

tr Rise time VCC power up 1 1 Ils 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Figure 13) 

FROM TO 
VCC = 5 V, 

SN54ABT8245 SN74ABT8245 
PARAMETER 

(INPUT) (OUTPUT) 
TA = 25°C UNIT 

MIN TVP MAX MIN MAX MIN MAX 

tpLH 2 3.5 4.3 2 5.8 2 4.8 
AorB BorA ns 

tpHL 2 3.4 4.2 2 5.5 2 5.1 

tpZH 
OE 

2.5 4.5 5.5 2.5 6.9 2.5 6.8 
BorA ns 

tpZL 3 5.2 6 3 8.1 3 7.5 

tpHZ 
OE 

3 6.1 7.1 3 8.9 3 8.4 
BorA ns 

tpLZ 3 5.5 6.6 3 8 3 7.5 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 13) 

FROM 
PARAMETER 

(INPUT) 

fmax TCK 

tpLH 
TCK.j, 

tpHL 

tpLH 
TCK.j, 

tpHL 

tpZH 
TCK.j, 

tpZL 

tpZH 
TCK.j, 

tpZL 

tpHZ 
TCK.j, 

tpLZ 

tpHZ 
TCK.j, 

tpLZ 

9-24 

TO 
Vee =5V, 

(OUTPUT) 
TA = 25°C 

MIN TVP 

50 90 

3.5 8 
AorB 

3 7.7 

2.5 4.3 
TDO 

2.5 4.2 

4.5 8.2 
AorB 

4.5 9 

2.5 4.3 
TDO 

2.5 4.9 

3.5 8.4 
AorB 

3 8 

3 5.9 
TDO 

3 5 
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MAX 

9.5 

9 

5.5 

5.5 

9.5 

10.5 

5.5 

6 

10.5 

10.5 

7 

6.5 
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SN54ABT8245 SN74ABT8245 
UNIT 

MIN MAX MIN MAX 

50 50 MHz 

3.5 12.5 3.5 12 
ns 

3 12 3 11.5 

2.5 7 2.5 6.5 
ns 

2.5 7 2.5 6.5 

4.5 12.5 4.5 12 
ns 

4.5 13.5 4.5 13 

2.5 7 2.5 6.5 
ns 

2.5 7.8 2.5 7 

3.5 14.2 3.5 13.5 
ns 

3 13.5 3 13 

2 9 3 8.5 
ns 

3 8 3 7.5 
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PARAMETER MEASUREMENT INFORMATION 

51 soon 
From Output -~f---_--Vl/'v--_.--/ 

Under Test 

CL = SO pF 

(see Note A) I soon 

LOAD CIRCUIT FOR OUTPUTS 

I4--tw~ 
1 I 

o 7V 

o Open 

Timing Input 

Input 3 ~:l~.S~V~~~~~ :: Data Input 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~_l..;.'S_V_--,>:< 1.S V 

1 I ~ 
tpLH ~ I I tPHL 

3V 

OV 

Output 
Control 

TEST 51 

tpLHltpHL Open 

tpLZ/tpZL 7V 

tpHZltpZH Open 

------"l.S V 

----.....J,I'-------
I... .!.. .1 
1 tsu I" th 1 

1 1 

--""""'Xl.S V ~ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

=41_.S_V __ ..J 

tpZL~ 

1 

3V 

OV 

3V 

OV 

3V 

OV 

3.SV 

Output 
I I I ~-- VOH 
1 !1.5V I 1.SV 

--+I~ I VOL 

tpHL --l.---.j ~ tPLH 

Output 
Waveform 1 

Sl at7 V 
(see Note C) 

I 
I 
I 

tpZH -+i 

'----I~f_~"'-+~~ VOL 

I tpHZ --+i ~ 
i4- I 

I ~ VOH 
\1.5 V il.SV 

Output 
Waveform 2 
Sl at Open 

(see Note C) 

I,------r---- VOH 
VOH -0.3 V 

VOL 
Output 

=OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

S, All input pulses are supplied by generators having the following characteristics: PRR " 10 MHz, Zo = 50 n, tr " 2.5 ns, tf " 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 13. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
SCOPETM Family of Testability Products 

• Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port and 
Boundary-Scan Architecture 

• Functionally Equivalent to SN54174F543 
and ~N54174ABT543 in the Normal 
Function Mode' 

• SCOPE ™ Instruction Set: 
- IEEE Standard 1149.1-1990 Required 

Instructions, Optional INTEST, and 
P1149.1A CLAMP and HIGHZ 

- Parallel Signature Analysis at Inputs 
With Masking Option 

- Pseudo-Random Pattern Generation 
From Outputs 

- Sample InputslToggle Outputs 
- Binary Count From Outputs 
- Even-Parity Opcodes 

• Two Boundary-Scan Cells per VO for 
Greater Flexibility 

• State-of-the-Art EPIC-IIBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• Package Options Include Plastic 
Small-Outline and Shrink Small-Outline 
Packages, Ceramic Chip Carriers, and 
Standard Ceramic DIPs 

description 

The SN54ABT8543 and SN74ABT8543 scan test 
devices with octal registered bus transceivers are 
members of the Texas Instruments SCOPETM 
testability IC family. This family of devices 
supports IEEE Standard 1149.1-1990 boundary 
scan to facilitate testing of complex circuit board 
assemblies. Scan access to the test circuitry is 
accomplished via the 4-wire test access port 
(TAP) interface. 

SN54ABT8543, SN74ABT8543 
SCAN TEST DEVICES WITH 

OCTAL REGISTERED BUS TRANSCEIVERS 
SCBS120B - 04509, AUGUST 1991 - REVISED AUGUST 1993 

SN54ABT8543 ... JT PACKAGE 
SN74ABT8543 •.. OL OR ow PACKAGE 

(TOP VIEW) 

LEBA 
CEAB CEBA 
OEAB OEBA 

B1 
B2 

A3 B3 
GND B4 

A4 VCC 
B5 

A6 B6 
B7 

A8 B8 
TOO TOI 
TMS TCK 

SN54ABT8543 •.• FK PACKAGE 
(TOP VIEW) 

A1 

5 
6 
7 
8 
9 

() 
r-C\lM-.:::t ULOID 
coco co co> co co 

4 321 28 27 26 
0 

10 
11 
121314 15 16 1718 

C\l ~~~~~!;( <I: 
C) 

25 
24 
23 
22 
21 
20 
19 

B7 
B8 
TOI 
TCK 
TMS 
TDO 
A8 

In the normal mode, these devices are functionally equivalent to the SN54/74F543 and SN5417 4ABT543 octal 
registered bus transceivers. The test circuitry can be activated by the TAP to take snapshot samples of the data 
appearing at the device pins or to perform a self test on the boundary test cells. Activating the TAP in normal 
mode does not affect the functional operation of the SCOPETM octal registered bus transceivers. 

Data flow in each direction is controlled by latch-enable (LEAB and LEBA), chip-enable (CEAB and CEBA), and 
output-enable (OEAB and OEBA) inputs. For A-to-S data flow, the device operates in the transparent mode 
when LEAB and CEAB are both low. When either LEAS or CEAB is high, the A data is latched. The B outputs 
are active when OEAB and CEAS are both low. When either OEAB or CEAB is high, the B outputs are in the 
high-impedance state. Control for S-to-A data flow is similar to that for A-to-B but uses LEBA, CEBA, and OEBA. 

SCOPE and EPIC'IIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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description (continued) 

9-28 

In the test mode, the normal operation of the SCOPETM registered bus transceiver is inhibited and the test 
circuitry is enabled to observe and control the 1/0 boundary of the device. When enabled, the test circuitry can 
perform boundary scan test operations as described in IEEE Standard 1149.1-1990. 

Four dedicated test pins are used to control the operation of the test circuitry: test data input (TDI), test data 
output (TDO), test mode select (TMS), and test clock (TCK). Additionally, the test circuitry can perform other 
testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation from 
data outputs. All testing and scan operations are synchronized to the TAP interface. 

The SN54ABT8543 is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The SN74ABT8543 is characterized for operation from -40°C to 85°C. 

CEAB 

L 

L 

L 

L 

H 

FUNCTION TABLEt 
(normal mode, each register) 

INPUTS OUTPUT 

OEAB LEAB A B 

L L L L 

L L H H 

L H X BO* 

H X X Z 

X X X Z 
.. t A-to-B data flow IS shown. B-to-A data flow IS Similar but 

uses CEBA, OEBA, and LEBA. 
* Output level before the indicated steady-state input 

conditions were established. 
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functional block diagram 

OEBA =.c26=---_--\ 

CEBA _27 __ --\ 

LEBA .",28<--_--1 

OEAB -=-3 __ --\ 

CEAB -",-2 __ --\ 

LEAB _1 __ --\ 

A1 4 

1"'----
I 
I 
I 
I 
I 

I 
I 
I 
I 
I L ____ _ 

SN54ABT8543, SN74ABT8543 
SCAN TEST DEVICES WITH 

OCTAL REGISTERED BUS TRANSCEIVERS 
SCBS120B - 04509, AUGUST 1991 - REVISED AUGUST 1993 

Boundary-Scan Register 

C1 

- - - ---, 

C1 

101-------1 

I 
I 
I 
I 
I 

I 
25 B1 

One of Eight Channels 

I 
I 
I 
I _____ .J 

TAP 
Controller 

Pin numbers shown are for OL, OW, and JT packages. 
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PIN NAME 

A1-A8 

B1-B8 

CEAB,CEBA 

GND 

LEAB, LEBA 

OEAB,OEBA 

TCK 

TDI 

TDO 

TMS 

VCC 

9-30 

Terminal Functions 

DESCRIPTION 

Normal-function A-bus I/O ports. See function table for normal-mode logic. 

Normal-function B-bus I/O ports. See function table for normal-mode logic. 

Normal-function chip-enable inputs. See function table for normal-mode logic. 

Ground 

Normal-function latch-enable inputs. See function table for normal-mode logic. 

Normal-function output-enable inputs. See function table for normal-mode logic. 

Test clock. One of four terminals required by IEEE Standard 1149.1-1990. Test operations of the device are synchronous to 
the test clock. Data is captured on the rising edge of TCK, and outputs change on the falling edge of TCK. 

Test data input. One offourterminals required by IEEE Standard 1149.1-1990. The test data input is the serial input for shifting 
data through the instruction register or selected data register. An internal pullup forces TDI to a high level if left unconnected. 

Test data output. One of four terminals required by IEEE Standard 1149.1-1990. The test data output is the serial output for 
shifting data through the instruction register or selected data register. 

Test mode select. One offourterminals required by IEEE Standard 1149.1-1990. The test mode select input directs the device 
through its test access port (TAP) controller states. An internal pull up forces TMS to a high level if left unconnected. 

Supply voltage 
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test architecture 

SN54ABT8543, SN74ABT8543 
SCAN TEST DEVICES WITH 

OCTAL REGISTERED BUS TRANSCEIVERS 
SCBS120B - 04509, AUGUST 1991 - REVISED AUGUST 1993 

Serial test information is conveyed by means of a 4-wire test bus or test access port (TAP), that conforms to IEEE 
Standard 1149,1-1990. Test instructions, test data, and test control signals are all passed along this serial test 
bus. The TAP controller monitors two signals from the test bus, namely TCK and TMS. The function of the TAP 
controller is to extract the synchronization (TCK) and state control (TMS) signals from the test bus and generate 
the appropriate on-chip control Signals for the test structures in the device. Figure 1 shows the TAP controller 
state diagram. 

The TAP controller is fully synchronous to the TCK signal. Input data is captured on the rising edge of TCK and 
output data changes on the falling edge of TCK. This scheme ensures that data to be captured is valid for fully 
one-half of the TCK cycle. 

The functional block diagram illustrates the IEEE Standard 1149.1-1990 4-wire test bus and boundary-scan 
architecture and the relationship between the test bus, the TAP controller, and the test registers. As illustrated, 
the device contains an a-bit instruction register and three test data registers: a 40-bit boundary-scan register, 
an 11-bit boundary-control register, and a one-bit bypass register. 

Test-Logic-Reset 

TMS=L 

Run-TestJldle 

Figure 1 .. tAP Controller State Diagram 
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state diagram description 

The test access port (TAP) controller is a synchronous finite state machine that provides test control signals 
throughout the device. The state diagram is illustrated in Figure 1 and is in accordance with IEEE Standard 
1149.1-1990. The TAP controller proceeds through its states based on the level of TMS at the rising edge of 
TCK. 

As illustrated, the TAP controller consists of sixteen states. There are six stable states (indicated by a looping 
arrow in the state diagram) and ten unstable states. A stable state is defined as a state the TAP controller can 
retain for consecutive TCK cycles. Any state that does not meet this criterion is an unstable state . 

. There are two main paths though the state diagram: one to access and control the selected data register and 
one to access and control the instruction register. Only one register can be accessed at a time. 

Test-Logie-Reset 

The device powers up in the Test-Logic-Reset state. In the stable Test-Logic-Reset state, the test logic is reset 
and is disabled so that the normal logic function of the device is performed. The instruction register is reset to 
an opcode that selects the optionallDCODE instruction, if supported, or the BYPASS instruction. Certain data 
registers can also be reset to their power-up values. 

The state machine is constructed such that the TAP controller will return to the Test-Logic-Reset state in no more 
than five TCK cycles if TMS is left high. The TMS pin has an intemal pullup resistor that will force it high if left 
unconnected or if a board defect causes it to be open circuited. 

For the 'ABT8543, the instruction register is reset to the binary value 11111111, which selects the BYPASS 
instruction. Each bit in the boundary-scan register is reset to logic O. The boundary-control register is reset to 
the binary value 00000000010, which selects the PSA test operation with no input masking. 

Run-Test/ldle 

The TAP controller must pass through the Run-Test/Idle state (from Test-Logic-Reset) before executing any test 
operations. The Run-Test/Idle state can also be entered following data register or instruction register scans. 
Run-Test/Idle is provided as a stable state in which the test logic can be actively running a test or can be idle. 

The test operations selected by the boundary-control register are performed while the TAP controller is in the 
Run-Test/Idle state. 

Select-DR-Scan, Select-IR-Scan 

No specific function is performed in the Select-DR-Scan and Select-IR-Scan states, and the TAP controller will 
exit either of these states on the next TCK cycle. These states are provided to allow the selection of either data 
register scan or instruction register scan. 

Capture-DR 

When a data register scan is selected, the TAP controller must pass through the Capture-DR state. In the 
~ Capture-DR state, the selected data register can capture a data value as specified by the current instruction. 

Such capture operations occur on the rising edge of TCK upon which the TAP controller exits the Capture-DR 
state. 

Shift-DR 

9--32 

Upon entry to the Shift-DR state, the data register is placed in the scan path between TDI and TDO and, on the 
first falling edge of TCK, TDO goes from the high-impedance state to an active state. TDO enables to the logic 
level present in the least significant bit of the selected data register. 

While in the stable Shift-DR state, data is serially shifted through the selected data register on each TCK cycle. 
The first shift occurs on the first rising edge of TCK after entry to the Shift~DR state (I.e., no shifting occurs during 
the TCK cycle in which the TAP controller changes from Capture-DR to Shift-DR or from Exit2-DR to Shift-DR). 
The last shift occurs on the riSing edge of TCK upon which the TAP controller exits the Shift-DR state. 
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state diagram description (continued) 

Exit1-DR, Exit2-DR 
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The Exit1-0R and Exit2-0R states are temporary states used to end a data register scan. It is possible to return 
to the Shift-DR state from either Exit1-0R or Exit2-0R without recapturing the data register. 

On the first falling edge of TCK after entry to Exit1-0R, TOO goes from the active state to the high-impedance 
state. 

Pause-DR 

No specific function is performed in the stable Pause-DR state, in which the TAP controller can remain 
indefinitely. The Pause-DR state provides the capability of suspending and resuming data register scan 
operations without loss of data. 

Update-DR 

If the current instruction calls for the selected data register to be updated with current data, then such update 
occurs on the falling edge of TCK following entry to the Update-DR state. 

Capture-IR 

When an instruction register scan is selected, the TAP controller must pass through the Capture-IR state. In the 
Capture-IR state, the instruction register captures its current status value. This capture operation occurs on the 
rising edge of TCK upon which the TAP controller exits the Capture-IR state. 

For the' ABT8543, the status value loaded in the Capture-IR state is the fixed binary value 10000001. 

Shift-IR 

Upon entry to the Shift-IR state, the instruction register is placed in the scan path between TOI and TOO and, 
on the first falling edge of TCK, TOO goes from the high-impedance state to an active state. TOO enables to 
the logic level present in the least significant bit of the instruction register. 

While in the stable Shift-IR state, instruction data is serially shifted through the instruction register on each TCK 
cycle. The first shift occurs on the first rising edge of TCK after entry to the Shift-IR state (Le., no shifting occurs 
during the TCK cycle in which the TAP controller changes from Capture-IR to Shift-IR or from Exit2-IR to 
Shift-IR). The last shift occurs on the rising edge of TCK upon which the TAP controller exits the Shift-IR state. 

Exit1-IR, Exit2-IR 

The Exit1-IR and Exit2-IR states are temporary states used to end an instruction register scan. It is possible to 
return to the Shift-IR state from either Exit1-IR or Exit2-IR without recapturing the instruction register. 

On the first falling edge of TCK after entry to Exit1-IR, TOO goes from the active state to the high-impedance 
state. 

Pause-IR 

No specific function is performed in the stable Pause-IR state, in which the TAP controller can remain indefinitely. 
The Pause-IR state provides the capability of suspending and resuming instruction register scan operations 
without loss of data. 

Update-IR 

The current instruction is updated and takes effect on the falling edge of TCK following entry to the Update-IR 
state. 
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register overview 

the parity With the exception of the bypass register, any test register can be thought of as a serial shift register 
with a shadow latch on each bit. The bypass register differs in that it contains only a shift register. During the 
appropriate capture state (Capture-IR for instruction register, Capture-DR for dafa registers), the shift register 
can be parallel loaded from a source specified by the current instruction. During the appropriate shift state 
(Shift-IR or Shift-DR), the contents of the shift register are shifted out from TOO while new contents are shifted 
in at TDI. During the appropriate update state (Update-IR or Update-DR), the shadow latches are updated from 
the shift register. 

instruction register description 

TOI 

9--34 

The instruction register (IR) is eight bits long and is used to tell the device what instruction is to be executed. 
Information contained in the instruction includes the mode of operation (either normal.mode, in which the device 
performs its normal logic function, or test mode, in which the normal logic function is inhibited or altered), the 
test operation to be performed, which of the three data registers is to be selected for inclusion in the scan path 
during data register scans, and the source of data to be captured into the selected data register during 
Capture-DR. 

Table 3 lists the instructions supported by the' ABT8543. The even-parity feature specified for SCOPETM devices 
is supported in this device. Bit 7 of the instruction opcode is the parity bit. Any instructions that are defined for 
SCOPETM devices but are not supported by this device default to BYPASS. 

During Capture-IR, the IR captures the binary value 10000001. As an instruction is shifted in, this value will be 
shifted out via TOO and can be inspected as verification that the IR is in the scan path. During Update-IR, the 
value that has been shifted into the IR is loaded into shadow latches. At this time, the current instruction is 
updated, and any specified mode change takes effect. At power up or in the Test-Logic-Reset state, the IR is 
reset to the binary value 11111111, which selects the BYPASS instruction. 

The instruction register order of scan is illustrated in Figure 2. 

Bit7 
---Jo Parity ~ Bit 6 

(MSB) 
~ BitS -.. Bit4 -.. Bit3 '----. Bit 2 -.. 

Figure 2. Instruction Register Order of Scan 
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data register description 

boundary-scan register 
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The boundary-scan register (SSR) is 40 bits long. It contains one boundary-scan cell (SSC) for each 
normal-function input pin, two SSCs for each normal-function I/O pin (one for input data and one for output data), 
and one SSC for each of the internally decoded output-enable signals (OEA and OES). The SSR is used 1) to 
store test data that is to be applied internally to the inputs of the normal on-chip logic and/or externally to the 
device output pins, and/or 2) to capture data that appears internally at the outputs of the normal on-chip logic 
and/or externally at the device input pins. 

The source of data to be captured into the BSR during Capture-DR is determined by the current instruction. The 
contents of the SSR can change during Run-TesVldle as determined by the current instruction. At power up or 
in Test-Logic-Reset, the value of each SSC is reset to logic O. 

When external data is to be captured, the SSCs for signals OEA and OEB capture logic values determined by 
the following positive-logic equations: OEA = OEBA + CEBA, and OEB = OEAB + CEAS. When data is to be 
applied externally, these BSCs control the drive state (active or high-impedance) of their respective outputs. 

The boundary-scan register order of scan is from TOI through bits 39-0 to TOO. Table 1 shows the 
boundary-scan register bits and their associated device pin signals. 

Table 1. Boundary-Scan Register Configuration 

BSRBIT DEVICE BSR BIT DEVICE BSRBIT DEVICE BSRBIT DEVICE BSRBIT DEVICE 
NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL 

39 OEB 31 AS-I 23 A8-0 15 B8-1 7 B8-0 

38 OEA 30 A7-1 22 A7-0 14 B7-1 6 B7-0 

37 OEAB 29 A6-1 21 A6-0 13 B6-1 5 B6-0 

36 OEBA 28 A5-1 20' A5-0 12 B5-1 4 B5-0 

35 LEAB 27 A4-1 19 A4-0 11 B4-1 3 B4-0 

34 LEBA 26 A3-1 18 A3-0 10 B3-1 2 B3-0 

33 CEAB 25 A2-1 17 A2-0 9 B2-1 1 B2-0 

32 CEBA 24 A1-1 16 A1-0 8 B1-1 0 B1-0 

boundary-control register 

The boundary-control register (SCR) is 11 bits long. The SCR is used in the context of the RUNT instruction to 
implement additional test operations not included in the basic SCOPETM instruction set. Such operations include 
pseudo-random pattern generation (PRPG), parallel signature analysis (PSA) with input masking, and binary 
count up (COUNT). Table 4 shows the test operations that are decoded by the SCR. 

During Capture-DR, the contents of the BCR are not clianged. At power up or in Test-Logic-Reset, the BCR is 
reset to the binary value 00000000010, which selects the PSA test operation with no input masking. 

The boundary-control register order of scan is from TOI through bits 10-0 to TOO. Table 2 shows the 
boundary-control register bits and their associated test control signals. 
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data register description (continued) 

Table 2. Boundary-Control Register Configuration 

BCRBIT TEST 
BCRBIT 

TEST 
BCRBIT 

TEST 

NUMBER 
CONTROL 

NUMBER 
CONTROL 

NUMBER 
CONTROL 

SIGNAL SIGNAL SIGNAL 

10 MASK8 6 MASK4 2 OPCODE2 

9 MASK7 5 MASK3 1 OPCODE1 

8 MASK6 4 MASK2 0 OPCODEO 

7 MASK5 3 MASKI - -

bypass register 

The bypass register is a one-bit scan path that can be selected to shorten the length of the system scan path, 
thereby reducing the number of bits per test pattern that must be applied to complete a test operation. 

During Capture-DR, the bypass register captures a logic O. The bypass register order of scan is illustrated in 
Figure 3. 

~-1 ." ~~ 
Figure 3. Bypass Register Order of Scan 

Table 3. Instruction Register Opcodes 

BINARY CODEt 
SELECTED DATA 

BIT7-> BIT 0 SCOPE OPCODE DESCRIPTION 
REGISTER 

MSB-> LSB 

00000000 EXTEST Boundary scan Boundary scan 

10000001 BYPASS=!: Bypass scan Bypass 

10000010 SAMPLE/PRELOAD Sample boundary Boundary scan 

00000011 INTEST Boundary scan Boundary scan 

10000100 BYPASS=!: Bypass scan Bypass 

00000101 BYPASS=!: Bypass scan Bypass 

00000110 HIGHZ Control boundary to high impedance Bypass 

10000111 CLAMP Control boundary to 1/0 Bypass 

10001000 BYPASS=!: Bypass scan Bypass 

00001001 RUNT Boundary run test Bypass 

00001010 READBN Boundary read Boundary scan 

10001011 READBT Boundary read Boundary scan 

00001100 CELLTST Boundary self test Boundary scan 

10001101 ,TOPHIP Boundary toggle outputs Bypass 

10001110 SCANCN Boundary-control register scan Boundary control 

00001111 SCANCT Boundary-control register scan Boundary control 

All others BYPASS Bypass scan Bypass 

t Bit 7 is used to maintain even parity in the 8-bit instruction. 
=!: The BYPASS instruction is executed in. lieu of a SCOPE ™ instruction that is not supported in the' ABT8543. 
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Normal 
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Test 

Normal 

Normal 

Modified test 

Test 

Normal 
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Normal 

Test 

Normal 

Test 

Normal 

Test 

Normal 
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instruction register opcode description 

The instruction register opcodes are shown in Table 3. The following descriptions detail the operation of each 
instruction. 

boundary scan 

This instruction conforms to the IEEE Standard 1149.1-1990 EXTEST and INTEST instructions. The 
boundary-scan register is selected in the scan path. Data appearing at the device input pins is captured in the 
input BSCs, while data appearing at the outputs of the normal on-chip logic is captured in the output BSCs. Data 
that has been scanned into the input BSCs is applied to the inputs of the normal on-chip logic, while data that 
has been scanned into the output BSCs is applied to the device output pins. The device operates in the test 
mode. 

bypass scan 

This instruction conforms to the IEEE Standard 1149.1-1990 BYPASS instruction. The bypass register is 
selected in the scan path. A logic 0 value is captured in the bypass register during Capture-DR. The device 
operates in the normal mode. 

sample boundary 

This instruction conforms to the IEEE Standard 1149.1-1990 SAMPLE/PRELOAD instruction. The 
boundary-scan register is selected in the scan path. Data appearing at the device input pins is captured in the 
input BSCs, while data appearing at the outputs of the normal on-chip logic is captured in the output BSCs. The 
device operates in the normal mode. 

control boundary to high impedance 

This instruction conforms to the IEEE P1149.1 A HIGHZ instruction. The bypass register is selected in the scan 
path. A logic 0 value is captured in the bypass register during Capture-DR. The device operates in a modified 
test mode in which all device I/O pins are placed in the high-impedance state, the device input pins remain 
operational, and the normal on-chip logic function is performed. 

control boundary to 1/0 

This instruction conforms to the IEEE P1149.1 A CLAMP instruction. The bypass register is selected in the scan 
path. A logic 0 value is captured in the bypass register during Capture-DR. Data in the input BSCs is applied 
to the inputs of the normal on-chip logic, while data in the output BSCs is applied to the device output pins. The 
device operates in the test mode. 

boundary run test 

The bypass register is selected in the scan path. A logic 0 value is captured in the bypass register during 
Capture-DR. The device operates in the test mode. The test operation specified in the boundary-control register 
is executed during Run-Test/Idle. The five test operations decoded by the boundary-control register are: sample 
inputs/toggle outputs (TOPSIP), pseudo-random pattern generation (PRPG), parallel signature analysis (PSA), 
simultaneous PSA and PRPG (PSAlPRPG), and simultaneous PSA and binary count up (PSAICOUNT). 

boundary read 

The boundary-scan register is selected in the scan path. The value in the boundary-scan register remains 
unchanged during Capture-DR. This instruction is useful for inspecting data after a PSA operation. 

boundary self test 

The boundary-scan register is selected in the scan path. All BSCs capture the inverse of their current values 
during Capture-DR. In this way, the contents of the shadow latches can be read out to verify the integrity of both 
shift register and shadow latch elements of the boundary-scan register. The device operates in the normal 
mode. 
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instruction register opcode description (continued) 

boundary toggle outputs 

The bypass register is selected in the scan path. A logic 0 value is captured in the bypass register during 
Capture-DR. Data in the shift-register elements of the selected output BSCs is toggled on each rising edge of 
TCK in Run-Test/Idle and is then updated in the shadow latches and thereby applied to the associated device 
output pins on each falling edge of TCK in Run-Test/Idle. Data in the selected input BSCs remains constant and 
is applied to the inputs of the normal on-chip logic. Data appearing at the device input pins is not captured in 
the input BSCs. The device operates in the test mode. 

boundary-control register scan 

The boundary-control register is selected in the scan path. The value in the boundary-control register remains 
unchanged during Capture-DR. This operation must be performed prior to a boundary run test operation in order 
to specify which test operation is to be executed. 

Table 4. Boundary-Control Register Opcodes 

BINARY CODE 
BIT 2 -> BITO DESCRIPTION 
MSB -> LSB 

XOO Sample inputs/toggle outputs (TOPSIP) 

XOI Pseudo-random pattern generation/16-bit mode (PRPG) 

Xl0 Parallel signature analysis/16-bit mode (PSA) 

011 Simultaneous PSA and PRPG/8-bit mode (PSAlPRPG) 

111 Simultaneous PSA and binary count up/8-bit mode (PSAICOUNT) 

boundary-control register opcode description 

The boundary-control register opcodes are decoded from BCR bits 2-0 as shown in Table 4. The selected test 
operation is performed while the RUNT instruction is executed in the Run-Test/Idle state. The following 
descriptions detail the operation of each BCR instruction and illustrate the associated PSA and PRPG 
algorithms. 

It should be noted, in general, that while the control input BSCs (bits 39-32) are not included in the sample, 
toggle, PSA, PRPG, or COUNT algorithms, the output-enable BSCs (bits 39-38 of the BSR) do control the drive 
state (active or high impedance) of the selected device output pins. It also should be noted that these BCR 
instructions are only valid when the device is operating in one direction of data flow (that is, OEA *- OEB). 
Otherwise, the bypass instruction is operated. 

PSA input masking 

9-38 

Bits 10-3 of the boundary-control register are used to specify device input pins to be masked from PSA 
operations. Bit 10 selects masking for device input pin A8 during A-to-B data flow orfor device input pin B8 during 
B-to-A data flow. Bit 3 selects masking for device input pins A1 or B1 during A-to-B or B-to-A data flow, 
respectively. Bits intermediate to 10 and 3 mask corresponding device input pins in order from most significant 
to least significant, as indicated in Table 3. When the mask bit which corresponds to a particular device input 
has a logic 1 value, the device input pin is masked from any PSA operation, meaning that the state of the device 
input pin is ignored and has no effect on the generated signature. Otherwise, when a mask bit has a logic 0 value, 
the corresponding device input is not masked from the PSA operation. 
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boundary-control register opcode description (continued) 

sample inputsltoggle outputs (TOPSIP) 

Data appearing at the selected device input pins is captured in the shift-register elements of the selected BSCs 
on each rising edge of TCK. This data is then updated in the shadow latches of the selected input BSCs and, 
thereby, applied to the inputs of the normal on-chip logic. Data in the shift-register elements of the selected 
output BSCs is toggled on each rising edge of TCK and is then updated in the shadow latches and thereby 
applied to the associated device output pins on each falling edge of TCK. 

pseudo-random pattern generation (PRPG) 

A pseudo-random pattern is generated in the shift-register elements of the selected BSCs on each rising edge 
of TCK and then updated in the shadow latches and thereby applied to the associated device output pins on 
each falling edge of TCK. This data is also updated in the shadow latches of the selected input BSCs and, 
thereby, applied to the inputs of the normal on-chip logic. Figures 4 and 5 illustrate the 16-bit linear-feedback 
shift-register algorithms through which the patterns are generated. An initial seed value should be scanned into 
the boundary-scan register prior to performing this operation. Note that a seed value of all zeroes will not 
produce additional patterns. 

AS-I· A7-1 AS-I AS-I A4-1 A3-1 

8S-0 87-0 8S-0 8S-0 84-0 83-0 

Figure 4. 16-Bit PRPG Configuration (OEA = 0, OEB = 1) 

8S-1 87-1 8S-1 8S-1 84-1 83-1 

AS-O A7-0 AS-O AS-O A4-0 A3-0 

Figure S.16-Bit PRPG Configuration (OEA=1, OEB= 0) 
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82-0 81-0 

82-1 81-1 

A2-0 ·A1-0 
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boundary-control register opcode description (continued) 

parallel signature analysis (PSA) 

Data appearing at the selected device input pins is compressed into a 16-bit parallel signature in the 
shift-register elements ofthe selected BSCs on each rising edge ofTCK. This data is then updated in the shadow 
latches of, the selected input BSCs and, thereby, applied to the inputs of the normal on-chip logic. Data in the 
shadow latches of the selected output BSCs remains constant and is applied to the device outputs. Figures 6 
and 7 illustrate the 16-bit linear-feedback shift-register algorithms through which the signature is generated. An 
initial seed value should be scanned into the boundary-scan register prior to performing this operation. 

9-40 

A8-1 A7-1 A6-1 A5-1 A4-1 A3-1 

88-0 87-0 86-0 85-0 84-0 83-0 

Figure 6. 16-Bit PSA Configuration (OEA = 0, OEB = 1) 

88-1 87-1 86-1 85-1 84-1 83-1 

A8-0 A7-0 A6-0, A5-0 A4-0 A3-0 

Figure 7. 16-Bit PSA Configuration (OEA = 1, OEB = 0) 
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boundary-control register opcode description (continued) 

simultaneous PSA and PRPG (PSAlPRPG) 

Data appearing at the selected device input pins is compressed into an a-bit parallel signature in the 
shift-register elements of the selected input BSCs on each rising edge of TCK, This data is then updated in the 
shadow latches of the selected input BSCs and, thereby, applied to the inputs of the normal on-chip logic, At 
the same time, an a-bit pseudo-random pattern is generated in the shift-register elements of the selected output 
BSCs on each rising edge of TCK and then updated in the shadow latches and, thereby, applied to the 
associated device output pins on each falling edge of TCK. Figures a and 9 illustrate the a-bit linear-feedback 
shift-register algorithms through which the signature and patterns are generated. An initial seed value should 
be scanned into the boundary-scan register prior to performing this operation. Note that a seed value of all 
zeroes will not produce additional patterns. 

c±)=D-

c±)=D-

AS-I A7-1 AS-I AS-I A4-1 A3-1 A2-1 A1-1 

8S-0 87-0 8S-0 8S-0 84-0 83-0 82-0 81-0 

Figure 8. 8-Bit PSAlPRPG Configuration (OEA = 0, OEB = 1) 

8S-1 87-1 8S-1 8S-1 84-1 83-1 82-1 81-1 

AS-O A7-0 AS-O AS-O A4-0 A3-0 

Figure 9. 8-Bit PSAlPRPG Configuration (OEA = 1, OEB = 0) 
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boundary-control register opcode description (continued) 

simultaneous PSA and binary count up (PSAICOUNT) 

9--42 

Data appearing at the selected device input pins is compressed into an 8-bit parallel signature in the 
shift-register elements of the selected input BSCs on each rising edge of TCK. This data is then updated in the 
shadow latches of the selected input BSCs and, thereby, applied to the inputs of the normal on-chip logic. At 
the same time, an 8-bit binary count-up pattern is generated in the shift-register elements of the selected output 
BSCs on each rising edge of TCK and then updated in the shadow latches and, thereby, applied to the 
associated device output pins on each falling edge of TCK. In addition, the shift-register elements of the opposite 
output BSCs are used to count carries out of the selected output BSCs and, thereby, extend the count to 16 bits. 
Figures 10 and 11 illustrate the 8-bit linear-feedback shift-register algorithms through which the signature is 
generated. An initial seed value should be scanned into the boundary-scan register prior to performing this 
operation. • 

A8-1 A7-1 A6-1 A5-1 A4-1 A3-1 A2-1 A1-1 

MSB LSB 

QQQQQQQQ 
B8-0 87-0 86-0 85-0 84-0 B3-0 B2-0 B1-0 

Figure 10. 8-Bit PSAICOUNT Configuration (OEA = 0, OEB = 1) 

88-1 87-1 B6-1 85-1 B4-1 83-1 82-1 81-1 

MS8 LS8 

QQQQQQQQ 
A8-0 A7-0 A6-0 A5-0 A4-0 A3-0 

Figure 11. 8-Bit PSAICOUNT Configuration (OEA = 1, OEB = 0) 
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All test operations of the 'ABT8543 are synchronous to the test clock (TCK). Data on the TOI, TMS, and 
normal-function inputs is captured on the rising edge of TCK. Data appears on the TOO and normal-function 
output pins on the falling edge of TCK. The TAP controller is advanced through its states (as illustrated in 
Figure 1) by changing the value of TMS on the falling edge of TCK and then applying a rising edge to TCK. 

A simple timing example is illustrated in Figure 12. In this example, the TAP controller begins in the 
Test-Logic-Reset state and is advanced through its states as necessary to perform one instruction register scan 
and one data register scan. While in the Shift-IR and Shift-DR states, TOI is used to input serial data, and TOO 
is used to output serial data. The TAP controller is then returned to the Test-Logic-Reset state. Table 5 explains 
the operation of the test circuitry during each TCK cycle. 

TCK TAP STATE 
CYCLE(S) AFTERTCK 

1 Test-Logic-Reset 

2 Run-TesVldle 

3 Select-OR-Scan 

4 Select-IR-Scan 

5 Capture-IR 

6 Shift-IR 

7-13 Shift-IR 

14. Exit1-IR 

15 Update-IR 

16 Select-OR-Scan 

17 Capture-oR 

18 Shift-oR 

19-20 Shift-OR 

21 Exit1-0R 

22 Update-oR 

23 Select-oR-Scan 

24 Select-IR-Scan 

25 Test-Logic-Reset 

Table 5. Explanation of Timing Example 

DESCRIPTION 

TMS is changed to a logic 0 value on the falling edge of TCK to begin advancing the TAP controller toward 
the desired state. 

The IR captures the 8-bit binary value 10000001 on the rising edge of TCK as the TAP controller exits the 
Capture-IR state. 

ToO becomes active and TOI is made valid on the falling edge of TCK. The first bit is shifted into the TAP on 
the rising edge of TCK as the TAP controller advances to the next state. 

One bit is shifted into the IR on each TCK riSing edge. With Tol held at a logic 1 value, the 8-bit binary value 
11111111 is serially scanned into the IR. At the same time, the 8-bit binary value 10000001 is serially scanned 
out of the IR via ToO. In TCK cycle 13, TMS is changed to a logic 1 value to end the instruction register scan 
on the next TCK cycle. The last bit of the instruction is shifted as the TAP controller advances from Shift-IR 
to Exit1-IR. 

ToO becomes inactive (goes to the high-impedance state) on the falling edge of TCK. 

The IR is updated with the new instruction (BYPASS) on the falling edge of TCK. 

The bypass register captures a logic 0 value on the rising edge of TCK as the TAP controller exits the 
Capture-oR state. 

ToO becomes active and TOI is made valid on the falling edge of TCK. The first bit is shifted into the TAP on 
the rising edge of TCK as the TAP controller advances to the next state. 

The binary value 101 is shifted in via TOI, while the binary value 010 is shifted out via TOO. 

ToO becomes inactive (goes to the high-impedance state) on the falling edge of TCK. 

In general, the selected data register is updated with the new data on the falling edge of TCK. 

Test operation completed 
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2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

TCK 

TMS LJ 
TOI ~ ~ U ~ 

TOO ~ ~ n ~ 
'OJ II> c: c: a: a: a: a: c: a: a: a: a: c: c: 'OJ 
til '6 .. .. 

~ ~ 
"T d; .. Q Q 9 Q .. .. :I II> U U u 

f ~ 
u u 

a: III III a: ~ ~ ~ 'Iii ~ ~ ~ ~ Ii: " .c: TAP U ~ 
a: Q. III W 'C a .c: >< U Q, III 'C '6> Q Z Q W Q 

~ '6> Controller .. Q, 
0 c: t; u (,) ::J t; tj ::J .,!. 0 

State ..J " II> U ..J 

; a: .9! Gi .9! II> Gi .,!. 
II> 

~ III III II> 
III 

1881 3-State (TOO) or Oon't Care (TOI) 

Figure 12. Timing Example 

Gi III til 
III ~ 

absolute max.imum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, VCC "', ........... , .......................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) ................................. .-0.5 V to 7 V 
Input voltage range, VI (I/O ports) (see Note 1) ...................................... -0.5 V to 5.5 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT8543 ................................... 96 mA 

SN74ABT8543 ................................... 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . .... ... . . . . ...... .. . . .... . . . . . . .. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum· rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output, negative-voltage ratings can be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High·level input voltage 

Vil low·level input voltage 

VI Input voltage 

10H High·level output current 

10l low-level output current 

I1t1M Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (Input or 1/0) must be held high or low. 
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MIN MAX MIN MAX 

4.5 5.~ 4,5 5.5 

2 3~f 2 

,~'itf.8 0,8 

ot:Y..ee 0 Vee 

,:;,'r -24 -32 

0 48 64 

(f' 10 10 

~55 125 -40 85 

UNIT 

V 

V 

V 

V 

rnA 

rnA 

ns/V 

'e 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 
TA = 25°C SN54ABT8543 

TEST CONDITIONS 
TYpt MIN MAX MIN MAX 

VIK VCC =4.5 V, 11=-18mA -1.2 -1.2 

VCC=4.5V, IOH=-3mA 2.5 2.5 

VCC=5V, IOH=-3mA 3 3 
VOH 

VCC =4.5 V, 10H =-24 rnA 2 2 

VCC =4.5 V, 10H =-32 rnA 2:1: 

VCC =4.5 V, IOL=48mA 0.55 0.55 
VOL 

0.55:1: VCC =4.5 V, IOL=64 rnA 

VCC =5.5 V, CE, LE, OE, TCK ±1 ±~ 
II 

VI = VCC or GND A orB ports ±100 ±1~ 

IIH VCC =5.5 V, VI=VCC TDI, TMS 10 .t:f510 

IlL VCC =5.5 V, VI=GND TDI, TMS -160 ",,'S.160 

10ZH§ VCC=5.5V, VO=2.7V 50 S 50 

10ZL§ VCC =5.5 V, VO=0.5V -50 c: -50 

loff VCC=O, VI orVO,;;5.5 V ±100 t;t~ 

ICEX VCC =5.5 V, VO=5.5V Outputs high 50 50 

1011 VCC =5.5 V, VO=2.5V -50 -100 -180 -50 -180 

VCC=5.5V, . Outputs high 0.9 2 2 

ICC 
10=0, 

Aor B ports Outputs low 30 38 38 
VI=Vccor 
GND Outputs disabled 0.9 2 2 

AICC# 
VCC = 5.5 V, One Input at 3.4 V, 

1.5 1.5 
Other inputs at VCC or GND 

Ci VI = 2.5 V or 0.5 V Control inputs 3 

Cio VO=2.5 VorO.5 V Aor B ports 10 

Co Vo = 2.5 V or 0.5 V TDO 8 

t All typical values are at VCC = 5 V. 
:I: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 
11 Not more than one output should be tested at a time, and the duration 6f the test should not exceed one second. 

SN74ABT8543 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

10· 

-160 

50 

-50 

±100 

50 

-50 -180 

2 

38 

2 

1.5 

# This is the increase in supply current for each input that is at the specified TIL vol"1-ge level rather than VCC or GND. 
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8 lcatlons are destgn goals. Texa8lnstrurnents reserves the rlg.ht to 
c 98 or dlsconUnue these prodUCtI. without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 . 

UNIT 

V 

V 

V 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

rnA 

rnA 

rnA 

pF 

pF 

pF 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Figure 13) 

SN54ABT8543 SN74ABT8543 

MIN. ... 0l'!X 
UNIT 

MIN MAX 

Iw Pulse duralion LEAB or L~BA high or low .. rP~,*,~ 3 ns 

Isu Seluplime A before LEABf or B before LEBA f (t~tP- 3 ns 

Ih Hold lime A after LEABf or B after LEBA f 0.5 0.5 ns 

timing requirements over recommended ranges of' supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 13) 

fclock Clock frequency 

Iw Pulse duralion 

Isu Seluptime 

Ih Hold lime 

Id Delay lime 

Ir Rise time 

" PRODUCT PREVIEW Information concern. products In IIle formative or 
design ph... of development ChBlacterlsllc daIa and oIhar 
speclftcat10ns are design goals. Texas Instruments resemt8 the right to 
Change or dilCOntlnue the:H products without noUce. 
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TCK· 

TCK high"or low 

A or B or CE or LE or OE before TCKf 

TDI before TCKf 

TMS before TCKf 

A or B or CE or LE or OE after TCKf 

TDI after TCKf 

TMS after TCKf 

Power up 10 TCKf 

Vccpowerup 
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MIN MAX MIN 
UNIT 

MAX 

0 50 0 50 MHz 

5 -" 5 ns 

5 §.i 5 

6 !if 6 ns 

6~ 6 

"~ 0 

~ 0 ns 

<1<e" 0 0 

50 50 ns 

1 1 I1S 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Figure 13) 

FROM TO 
VCC = 5 V, 

SN54ABT8543 SN74ABT8543 
PARAMETER TA = 25°C UNIT 

(INPUT) (OUTPUT) 
MIN TYP MAX MIN MAX MIN MAX 

IpLH 
BorA 

2 3.7 4.5 2 5.5 2 5.2 
AorB ns 

IpHL 1.5 3.5 4.4 1.5 5.8 1.5 5.5 

IpLH 2 4.7 5.6 2 Il;1i' 2 7.8 
LEAB or LEBA BorA 

/,:7.3 
ns 

IpHL 1.5 4.1 5 1.5 1.5 6.9 

IpZH 2 4.2 5.2 231'7.5 2 7.2 
CEAB orCEBA BorA t· ns 

IPZL 2 4.7 5.7 8.4 2 8.3 

IPZH 2 4.4 5.4 d~ 6.7 2 6.5 
OEAB orOEBA BorA 

<:;' 2 
ns 

IpZL 2 5.2 6.2 7.6 2 7.5 

IpHZ 2.5 5.8 6.8 " 2.5 9.1 2.5 8.8 
CEABorCEBA BorA ns 

IpLZ 2.5 5.3 6.3 2.5 8.7 2.5 8 

IpHZ 
OEAB orOEBA 

2 5.9 6.9 2 8.3 2 7.9 
BorA ns 

IpLZ 2 5.2 6.2 2 7.8 2 7.4 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 13) 

FROM 
PARAMETER 

(INPUT) 

'max TCK 

IpLH 
TCK.j, 

IpHL 

IpLH 
TCK.j, 

IpHL 

IpZH 
TCK.j, 

IPZL 

IPZH 
TCK.j, 

IpZL 

IpHZ 
TCK.j, 

IpLZ 

IpHZ 
TCK.j, 

IpLZ 

PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development. Characteristic data and other 
speclflcations are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 

TO 
Vee =5 V, 
TA = 25°e 

(OUTPUT) 
MIN TYP 

50 90 

3.5 8 
AorB 

3 7.7 

2.5 4.3 
TOO 

2.5 4.2 

4.5 8.2 
AorB 

4.5 9 

2.5 4.3 
TOO 

2.5 4.9 

3.5 8.4 
A orB 

3 8 

3 5.9 
TOO 

3 5 
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MAX 

9.5 

9 

5.5 

5.5 

9.5 

10.5 

5.5 

6 

10.5 

10.5 

7 

6.5 
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SN54ABT8543 SN74ABT8543 
UNIT 

MIN MAX MIN MAX 

50 50 MHz 

3.5 12.5 3.5 12 
ns 

3 12 3 11.5 

2.5 i!JP 2.5 6.5 

.if7 
ns 

2.5 2.5 6.5 

4.5 :;i:tf 2.5 4.5 12 

4:~:;:' 13.5 
ns 

4.5 13 

:~5 7 2.5 6.5 

.• £;t:::!·5 
ns 

7.5 2.5 7 
'} 

3.5 14 3.5 13.5 
ns 

3 13.5 3 13 

3 9 3 8.5 
ns 

3 8 3 7.5 
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PARAMETER MEASUREMENT INFORMATION 

o 7V 

soon 
From Output -'--'---<~-.l\fv"v-----" 

Under Test 

CL = 50 pF 

(see Note A) I soon 

S1 o Open 

rD 

-=-

LOAD CIRCUIT FOR OUTPUTS 

Timing Input 

~tw~ 
I I 

Input 3 }(:1.~5~V~~~~ :: Data Input 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.5V X1.5V 
I 

I I 
tpLH~ 

3V 
Output 

OV Control 

TEST S1 

tPLtt/lPHL Open 

tpLZItPZL 7V 

tPHZltpZH Open 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

=:=><1.5 V ):(1.5 V 
I 

tpZL~ ~ I 
I I tpLZ ---.I 

3V 

OV 

Output 

KtPHL ~ Output I 
/1.5V 

I ~VOH I ~.5V : 
~ 3.5V 

I Waveform 1 
I 

I 
I 1.5 V 

S1 at 7 V ~b_+~~ VOL I VOL I I 
I 

tPHL~ ~tPLH 

\1.5V 
FVOH 

1.5 V 

VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

(see Note C) 

Output 
Waveform 2 
S1 at Open 

(see Note C) 

I I tpHZ ~ ~ tpZH~ ~ I 

/1.5 V ~H-O.3V VOH 

=OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH·LEVEL ENABLING 

NOTES: A. CL includes probe and jig capacitance. 
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B. All input pulses are supplied by generators having the following characteristics: PRR ,,; 10 MHz, Zo = 50 n, tr ,,; 2.5 ns, tf"; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. , 

Figure 13. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
SCOPETM Family of Testability Products 

• Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port and 
Boundary-Scan Architecture 

• Functionally Equivalent to SN54n4F646 
and SN54n4ABT646 in the Normal 
Function Mode 

• SCOPE ™ Instruction Set: 
- IEEE Standard 1149.1-1990 Required 

Instructions, OptionalINTEST, and 
P1149.1A CLAMP and HIGHZ 

- Parallel Signature Analysis at Inputs 
With Masking Option 

- Pseudo-Random Pattern Generation 
From Outputs 

- Sample InputslToggle Outputs 
- Binary Count From Outputs 
- Even-Parity Opcodes 

• Two Boundary-Scan Cells per 1/0 for 
Greater Flexibility 

• State-of-the-Art EPIC-IIBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• Package Options Include Plastic 
Small-Outline and Shrink Small-Outline 
Packages, Ceramic Chip Carriers, and 
Standard Ceramic DIPs 

description 

The SN54ABT8646 and SN74ABT8646 scan test 
devices with octal bus transceivers and registers 
are members of the Texas Instruments SCOppM 
testability IC family. This family of devices 
supports IEEE Standard 1149.1-1990 boundary 
scan to facilitate testing of complex circuit board 
assemblies. Scan access to the test circuitry is 
accomplished via the 4-wire test access port 
(TAP) interface. 

SN54ABT8646, SN74ABT8646 
SCAN TEST DEVICES WITH 

OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBSI23B- ,AUGUST 1992 - REVISED AUGUST 1993 

SN54ABTB646 ••. JT PACKAGE 
SN74ABTB646 • , , OL OR OW PACKAGE 

(TOP VIEW) 

CLKAB 
SAB 

A3 6 
GNO 

A4 

A6 

A8 
TOO 
TMS 

25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 

CLKBA 
SBA 
OE 
B1 
B2 
B3 
B4 
VCC 
B5 
B6 
B7 
B8 
TOI 
TCK 

SN54ABTB646 ••. FK PACKAGE 
(TOP VIEW) 

OE 
SBA 

CLKBA 
CLKAB 

SAB 
OIR 
A1 

5 
6 
7 
8 
9 

() 
~C\J(Q~ Ol!)c'o 
c:lc:lc:lc:l>c:lc:l 

4 321 28 2726 
0 

10 
11 

121314 15 16 1718 

C\J ~~;:f~~~ « 
(9 

25 
24 
23 
22 

21 
20 
19 

B7 
B8 
TOI 
TCK 
TMS 
TOO 
A8 

In the normal mode, these devices are functionally equivalent to the SN54/74F646 and SN54/74ABT646 octal 
bus transceivers and registers. The test circuitry can be activated by the TAP to take snapshot samples of the 
data appearing at the device pins or to perform a self test on the boundary test cells. Activating the TAP in normal 
mode does not affect the functional operation of the SCOPETM octal bus transceivers and registers. 

Transceiver function is controlled by output-enable (OE) and direction (DIR) inputs. When OE is low, the 
transceiver is active and operates in the A-to-B direction when DIR is high or in the B-to-A direction when DIR 
is low, When OE is high, both the A and B outputs are in the high-impedance state, effectively isolating both 
buses. 

SCOPE and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 

~:~~fI~:;~~:t::r ~~~~::: ~ ~~~!i:f~:=~:r;!~:~o:~::. 
Production processing does !lOt necessarily Include testing of all 
parameters. 
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Copyright © 1993, Texas Instruments Incorporated 
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SCAN TEST DEVICES WITH 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBS123B - 04508, AUGUST 1992 - REVISED AUGUST 1993 

description (continued) 

OE 

X 

X 

H 

H 

L 

L 

L 

L 

Data flow is controlled by clock (CLKAB and CLKBA) and select (SAB and SBA) inputs, Data on the A bus is 
clocked into the associated registers on the low-to-high transition of CLKAB, When SAB is low, real-time A data 
is selected for presentation to the B bus (transparent mode), When SAB is high, stored A data is selected for 
presentation to the B bus (registered mode),The function of the CLKBA and SBA inputs mirrors that of CLKAB 
and SAB, respectively, Figure 1 illustrates the four fundamental bus-management functions that can be 
performed with the' ABT8646. 

In the test mode, the normal operation of the SCOPETM bus transceivers and registers is inhibited and the test 
circuitry is enabled to observe and control the I/O boundary of the device. When enabled, the test circuitry can 
perform boundary scan test operations as described in IEEE Standard 1149.1-1990. 

Four dedicated test pins are used to control the operation of the test circuitry: test data input (TDI), test data 
output (TOO), test mode select (TMS), and test clock (TCK). Additionally, the test circuitry can perform other 
testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation from 
data outputs. All testing and scan operations are synchronized to the TAP interface. 

The SN54ABT8646 is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The SN74ABT8646 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS DATAVO 
OPERATION OR FUNCTION 

DIR CLKAB CLKBA SAB SBA A1 THRU AB B1 THRU BB 

X i x x X Input Unspecifiedt Store A, B unspecifiedt 

X X i X X Unspecifiedt Input Store B, A unspecifiedt 

X i i X X Input Input Store A and B data 

X L L X X Input disabled Input disabled Isolation, hold storage 

L X X X L Output Input Real-time B data to A bus 

L X L X H Output Input disabled Stored B data to A bus 

H X X L X Input Output Real-time A data to B bus 

H L X H X Input disabled Output Stored A data to B bus 

t The data output functions can be enabled or disabled by vanous signals at the OE and DIR Inputs. Data Input functions are always enabled; I.e., 
data at the bus pins will be stored on every low-to-high transition of the clock inputs. 
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~ 
26 3 1 28 2 27 
OE DIR CLKAB CLKBA SAB SBA 
L L X X X L 

REAL-TIME TRANSFER 
BUSBTOBUSA 

~ 
26 3 28 2 27 
OE DIR CLKAB CLKBA SAB SBA 
X X i X X X 
X X X i X X 
H X i i X X 

STORAGE FROM 
A, B, OR AAND B 

SN54ABT8646, SN74ABT8646 
SCAN TEST DEVICES WITH 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

26 
OE 
L 

26 
OE 

L 
L 

SCBS123B - 04508, AUGUST 1992 - REVISED AUGUST 1993 

3 
DIR 
H 

3 
DIR 

L 
H 

r-l r-l 

I III I 
I I I I 
I I I I 

I I 
III 
I I 

~ 
1 28 

CLKAB CLKBA 
X X 

2 

III 
III 
;:) 
III 

SAB 
L 

REAL-TIME TRANSFER 
BUSATOBUSB 

~ 
28 2 

CLKAB CLKBA SAB 
X L X 
L X H 

TRANSFER STORED DATA 
TOAAND/ORB 

27 
SBA 

X 

27 
SBA 

H 
X 

Figure 1. Bus-Management Functions 
Pin numbers shown are for DL, DW, and JT packages. 
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SN54ABT8646, SN74ABT8646 
SCAN TEST DEVICES WITH 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBS1238 - 04508. AUGUST 1992 - REVISED AUGUST 1993 

functional block diagram 

OE =26=--_--1 

DIR-"-3----1 

CLKBA .=28"--_--1 

SBA_27 __ -I 

CLKAB -,-1 __ -1 

SAB"'2----1 

r----+-+--+--+ 

L... ____ _ 

TAP 
Controller 

Boundary-Scan Register 

Pin numbers shown are for the DL. DW. and JT packages. 
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PIN NAME 

A1-A8 

B1-B8 

CLKAB.CLKBA 

DIR 

GND 

OE 

SAB.SBA 

TCK 

TDI 

TOO 

TMS 

VCC 

SN54ABT8646, SN74ABT8646 
SCAN TEST DEVICES WITH 

OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBS123B - 04508. AUGUST 1992 - REVISED AUGUST 1993 

Terminal Functions 

DESCRIPTION 

Normal-function A-bus 110 ports. See function table for normal-mode logic. 

Normal-function B-bus 110 ports. See function table for normal-mode logic. 

Nonnal-function clock inputs. See function table for normal-mode logic. 

Nonnal-function direction-control input. See function table for nonnal-mode logic. 

Ground 

Nonnal-function output-enable input. See function table for normal-mode logic. 

Nonnal-function select inputs. See function table for nonnal-mode logic. 

Tesi clock. One offour pins required by IEEE Standard 1149.1-1990. Test operations olthe device are synchronous to the 
test clock. Data is captured on the rising edge of TCK. and outputs change on the falling edge of TCK. 

Test data input. One offour pins required by IEEE Standard 1149.1-1990. The test data input is the serial input!or shifting 
data through the instruction registeror selected data register. An internal pullup forces TDI to a high level if left unconnected. 

Test data output. One offourpins required by IEEE Standard 1149.1-1990. The test data output is the serial output for shifting 
data through the instruction register or selected data register. 

Test mode select. One offour pins required by IEEE Standard 1149.1-1990. The test mode select input directs the device 
through its test access port (TAP) controller states. An intemal pullup forces TMS to a high level if left unconnected. 

Supply voltage 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 9--53 



SN54ABT8646, SN74ABT8646 
SCAN TEST DEVICES WITH 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBS123B - D450B, AUGUST 1992 - REVISED AUGUST 1993 

test architecture 

Serial test information is conveyed by means of a 4-wire test bus or test access port (TAP), that conforms to IEEE 
Standard 1149.1-1990. Test .instructions, test data, and test control signals are all passed along this serial test 
bus. The TAP controller monitors two signals from the test bus, namely TCK and TMS. The function of the TAP 
controller is to extract the synchronization (TCK) and state control (TMS) signals from the test bus and generate 
the appropriate on-chip control signals for the test structures in the device. Figure 2 shows the TAP controller 
state diagram. 

The TAP controller is fully synchronous to the TCK signal. Input data is captured on the rising edge of TCK and 
output data changes on the falling edge of TCK. This scheme ensures that data to be captured is valid for fully 
one-half of the TCK cycle. 

The functional block diagram illustrates the IEEE Standard 1149.1-1990 4-wire test bus and boundary-scan 
architecture and the relationship between the test bus, the TAP controller, and the test registers. As illustrated, 
the device contains an a-bit instruction register and three test data registers: a 40-bit boundary"scan register, 
an 11-bit boundary-control register, and a one-bit bypass register. 

Test-logic-Reset 

TMS=L 

Run-TestJIdle 

Figure 2. TAP Controller State Diagram 
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. state diagram description 

SN54ABT8646, SN74ABT8646 
SCAN TEST DEVICES WITH 

OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBS123B - 04508, AUGUST 1992 - REVISED AUGUST 1993 

The test access port (TAP) controller is a synchronous finite state machine that provides test control signals 
throughout the device. The state diagram is illustrated in Figure 2 and is in accordance with IEEE Standard 
1149.1-1990. The TAP controller proceeds through its states based on the level of TMS at the rising edge of 
TCK. 

As illustrated, the TAP controller consists of sixteen states. There are six stable states (indicated by a looping 
arrow in the state diagram) and ten unstable states. A stable state is defined as a state the TAP controller can 
retain for consecutive TCK cycles. Any state that does not meet this criterion is an unstable state. 

There are two main paths though the state diagram: one to access and control the selected data register and 
one to access and control the instruction register. Only one register can be accessed at a time. 

Test-Logie-Reset 

The device powers up in the Test-Logic-Reset state. In the stable Test-Logic-Reset state, the test logic is reset 
and is disabled so that the normal logic function of the device is performed. The instruction register is reset to 
an opcode that selects the optionallOCOOE instruction, if supported, or the BYPASS instruction. Certain data 
registers can also be reset to their power-up values. 

The state machine is constructed such that the TAP controller will return to the Test-Logic-Reset state in no more 
than five TCK cycles if TMS is left high. The TMS pin has an internal pullup resistor that will force it high if left 
unconnected or if a board defect causes it to be open circuited. 

For the' ABT8646, the instruction register is reset to the binary value 11111111, which selects the BYPASS 
instruction. Each bit in the boundary-scan register is reset to logic O. The boundary-control register is reset to 
the binary value 00000000010, which selects the PSA test operation with no input masking. 

Run-Testlldle 

The TAP controller must pass through the Run-Test/Idle state (from Test-Logic-Reset) before executing any test 
operations. The Run-Test/Idle state can also be entered following data register or instruction register scans. 
Run-Test/Idle is provided as a stable state in which the test logic can be actively running a test or can be idle. 

The test operations selected by the boundary-control register are performed while the TAP controller is in the 
Run-Test/Idle state. 

Select-OR-Scan, Select-IR-Scan 

No specific function is performed in the Select-OR-Scan and Select-IR-Scan states, and the TAP controller will 
exit either of these states on the next TCK cycle. These states are provided to allow the selection of either data 
register scan or instruction register scan. 

Capture-DR 

When a data register scan is selected, the TAP controller must pass through the Capture-DR state. In the 
Capture-DR state, the selected data register can capture a data value as specified by the current instruction. 
Such capture operations occur on the rising edge of TCK upon which the TAP controller exits the Capture-DR 
state. 

Shift-DR 

Upon entry to the Shift-DR state, the data register is placed in the scan path between TOI and TOO and, on the 
first falling edge of TCK, TOO goes from the high-impedance state to an active state. TOO enables to the logic 
level present in the least significant bit of the selected data register. 

While in the stable Shift-DR state, data is serially shifted through the selected data register on each TCK cycle. 
The first shift occurs on the first rising edge of TCK after entry to the Shift-DR state (Le., no shifting occurs during 
the TCK cycle in which the TAP controller changes from Capture-DR to Shift-DR or from Exit2-0R to Shift-DR). 
The last shift occurs on the rising edge of TCK upon which the TAP controller exits"the Shift-DR state. 
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state diagram description (continued) 

Exit1-DR, Exlt2-DR 

The Exit1-DR and Exit2-0R states are temporary states used to end a data register scan. It is possible to return 
to the Shift-OR state from either Exit1-0R or Exit2-0R without recapturing the data register. 

On the first falling edge of TCK after entry to Exit1 ~OR, TOO goes from the active state to the high-impedance 
state. 

Pause-DR 

No specific function is performed in the stable Pause-OR state, in which the TAP controller can remain 
indefinitely. The Pause-OR state provides the capability of suspending and resuming data register scan 
operations without loss of data. 

Update-DR 

If the current instruction calls for the selected data register to be updated with current data, then such update 
occurs on the falling edge of TCK following entry to the Update-OR state. 

Capture-IR 

When an instruction register scan is selected, the TAP controller must pass through the Capture-IR state. In the 
Capture-IR state, the instruction register captures its current status value. This capture operation occurs on the 
rising edge of TCK upon which the TAP controUer exits the Capture-IR state. 

For the I ABT8646, the status value loaded in the Capture-IR state is the fixed binary value 10000001. 

Shift-IR 

Upon entry to the Shift-IR state, the instruction register is placed in the scan path between TOI and TOO and, 
on the first falling edge of TCK, TOO goes from the high-impedance state to an active state. TOO enables to 
the logic level present in the least significant bit of the instruction register. 

While in the stable Shift-IR state, instruction data is serially shifted through the instruction register on each TCK 
cycle. The first shift occurs on the first rising edge of TCK after entry to the Shift-IR state (i.e., no shifting occurs 
during the TCK cycle in which the TAP controller changes from Capture-IR to Shift-IR or from Exit2-IR to 
Shift-IR). The last shift occurs on the rising edge of TCK upon which the TAP controller exits the Shift-IR state. 

Exit1-IR, Exit2-IR 

The Exit1-IR and Exit2-1 R states are temporary states used to end an instruction register scan. It is possible to 
return to the Shift-IR state from either Exit1-IR or Exit2-IR without recapturing the instruction register. 

On the first falling edge of TCK after entry to Exit1-IR, TOO goes from the active state to the high-impedance 
state. 

Pause-IR 

No specific function is performed in the stable Pause-IR state, in which the TAP controller can remain indefinitely. 
The Pause-IR state provides the capability of suspending and resuming instruction register scan operations 
without loss of data. 

Update-IR 

9-56 

The current instruction is updated and takes effect on the falling edge of TCK following entry to the Update-IR 
state. 
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OCTAL BUS TRANSCEIVERS AND REGISTERS 
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register overview 

With the exception of the bypass register, any test register can be thought of as a serial shift register with a 
shadow latch on each bit. The bypass register differs in that it contains only a shift register. During the 
appropriate capture state (Capture-IR for instruction register, Capture-DR for data registers), the shift register 
can be parallel loaded from a source specified by the current instruction. During the appropriate shift state 
(Shift-IR or Shift-DR), the contents of the shift register are shifted out frolT! TDO while new contents are shifted 
in at TDI. During the appropriate update state (Update-IR or Update-DR), the shadow latches are updated from 
the shift register. 

instruction register description 

TOI 

The instruction register (IR) is eight bits long and is used to tell the device what instruction is to be executed. 
Information contained in the instruction includes the mode of operation (either normal mode, in which the device 
performs its normal logic function, or test mode, in which the normal logic function is inhibited or altered), the 
test operation to be performed, which of the three data registers is to be selected for inclusion in the scan path 
during data register scans, and the source of data to be captured into the selected data register during 
Capture-DR. 

Table 3 lists the instructions supported by the' ABT8646. The even-parity feature specified for SCOPETM devices 
is supported in this device. Bit 7 of the instruction opcode is the parity bit. Any instructions that are defined for 
SCOPETM devices but are not supported by this device default to BYPASS. 

During Capture-IR, the IR captures the binary value 10000001. As an instruction is shifted in, this value will be 
shifted out via TDO and can be inspected as verification that the IR is in the scan path. During Update-IR, the 
value that has been shifted into the IR is loaded into shadow latches. At this time, the current instruction is 
updated, and any specified mode change takes effect. At power up or in the Test-Logic-Reset state, the IR is 
reset to the binary value 11111111, which selects the BYPASS instruction. 

The instruction register order of scan is illustrated in Figure 3. 

Bit 7 

-----
Parity r---- Bit 6 
(MSB) 

--. BitS H Bit 4 f-f' Bit3 --. Bit 2 --. 

Figure 3. Instruction Register Order of Scan 
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data register description 

boundary-scan register 

The boundary-scan register (SSR) is 40 bits long. It contains' one boundary-scan cell (SSC) for each 
normal-function input pin, twoSSCs for each normal-function I/O pin (one for input data and one for output data), 
and one SSC for each of the internally decoded output-enable signals (OEA and OES). The SSR is used 1) to 
store test data that is to be applied internally to the inputs of the normal on-chip logic and/or externally to the 
device output pins, and/or 2) to capture data that appears internally at the outputs of the normal on-chip logic 
and/or externally at the device input pins; 

The source of data to'be captured into the SSR during Capture-DR is determined by the current instruction. The 
contents of the SSR can change during Run-Test/Idle as determined by the current instruction. At power up or 
in Test-Logic-Reset, the value of each SSC is reset to logic O. 

When external data is to be captured, the SSCs for signals OEA and OES capture logic values determined by 
the following positive-logic equations: OEA = OE. DIR, and OES = OE • DIR. When data is to be applied 
externally, these SSCs control the drive state (active or high-impedance) of their respective outputs. 

The boundary-scan register order of scan is frorn TDI through bits 39-0 to TDO. Table 1 shows the 
boundary-scan register bits and their associated device pin signals. 

Table 1. Boundary-Scan Register Configuration 

BSR BIT DEVICE BSR BIT DEVICE BSR BIT DEVICE BSR BIT DEVICE BSR BIT DEVICE 
NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL 

39 OE8 31 A8-1 23 AS-O 15 88-1 7 88-0 

38 OEA 30 A7-1 22 A7-0 14 87-1 6 87-0 

37 DIR 29 A6-1 21 A6-0 13 B6-1 5 B6-0 

36 OE 28 A5-1 20 A5-0 12 B5-1 4 B5-0 

35 CLKA8 27 A4-1 19 A4-0 11 84-1 3 84-0 

34 CLK8A 26 A3-1 18 A3-0 10 83-1 2 83-0 

33 SA8 25 A2-1 17 A2-0 9 82-1 1 82-0 

32 S8A 24 A1-1 16 A1-0 8 81-1 a 81-0 

boundary-control register 

The boundary-control register (SCR) is 11 bits long. The SCR is used in the context of the RUNT instruction to 
implement additional test operations not included in the basic SCOPETM instruction set. Such operations include 
pseudo-random pattern generation (PRPG), parallel signature analysis (PSA) with input masking, and binary 
count up (COUNT). Table 4 shows the test operations that are decoded by the SCA. 
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During Capture-DR, the contents of the SCR are not changed. At power up or in Test-Logie-Reset, the SCR is 
reset to the binary value 00000000010, which selects the PSA test operation with no input masking. 

The boundary-control register order of scan is from TDI through bits 10-0 to TDO. Table 2 shows the 
boundary-control register bits and their associated test control signals. 
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data register description (continued) 

Table 2. Boundary-Control Register Configuration 

BCR BIT 
TEST 

BCRBIT 
TEST 

BCR BIT 
TEST 

NUMBER 
CONTROL 

NUMBER 
CONTROL 

NUMBER 
CONTROL 

SIGNAL SIGNAL SIGNAL 

10 MASK8 6 MASK4 2 OPCODE2 

9 MASK7 5 MASK3 1 OPCODE1 

8 MASK6 4 MASK2 0 OPCODEO 

7 MASK5 3 MASK1 - -

bypass register 

The bypass register is a one-bit scan path that can be selected to shorten the length of the system scan path, 
thereby reducing the number of bits per test pattern that must be applied to complete a test operation. 

During Capture-DR, the bypass register captures a logic O. The bypass register order of scan is illustrated in 
Figure 4. 

Figure 4. Bypass Register Order of Scan 

Table 3. Instruction Register Opcodes 

BINARY CODEt 
SELECTED DATA 

BIT 7 .... BIT 0 SCOPE OPCODE DESCRIPTION 
REGISTER 

MSB .... lSB 

00000000 EXTEST Boundary scan Boundary scan 

10000001 BYPASS:j: Bypass scan Bypass 

10000010 SAMPLE/PRELOAD Sample boundary Boundary scan 

00000011 INTEST Boundary scan Boundary scan 

10000100 BYPASS:j: Bypass scan Bypass 

00000101 BYPASS:j: Bypass scan Bypass 

00000110 HIGHZ Control boundary to high impedance Bypass 

10000111 CLAMP Control boundary to 1/0 Bypass 

10001000 BYPASS:j: Bypass scan Bypass 

00001001 RUNT Boundary run test Bypass 

00001010 READBN Boundary read Boundary scan 

10001011 READBT Boundary read Boundary scan 

00001100 CEllTST Boundary self test Boundary scan 

10001101 TOPHIP Boundary toggle outputs Bypass 

10001110 SCANCN Boundary-control register scan Boundary control 

00001111 SCANCT Boundary-control register scan Boundary control 

All others BYPASS Bypass scan Bypass 

t Bit 7 is used to maintain even parity in the 8-bit instruction. 
:j: The BYPASS instruction is executed in lieu of a SCOPET" instruction that is not supported in the' ABT8646. 
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Normal 
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Normal 
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Normal 
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Normal 
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Normal 
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instruction register opcode description 

The instruction register opcodes are shown in Table 3. The following descriptions detail the operation of each 
instruction. 

boundary scan 

This instruction conforms to the IEEE Standard 1149.1-1990 EXTEST and INTEST instructions. The 
boundary-scan register is selected in the scan path. Data appearing at the device input pins is captured in the 
input BSCs, while data appearing at the outputs of the normal on-chip logic is captured in the output BSCs. Data 
that has been scanned into the input BSCs is applied to the inputs of the normal on-chip logic, while data that 
has been scanned into the output BSCs is applied to the device output pins. The device operates in the test 
mode. 

bypass scan 

This instruction conforms to the IEEE Standard 1149.1-1990 BYPASS instruction. The bypass register is 
selected in the scan path. A logic 0 value is captured in the bypass register during Capture-DR. The device 
operates in the normal mode. 

sample boundary 

This instruction conforms to the IEEE Standard 1149.1-1990 SAMPLE/PRELOAD instruction. The 
boundary-scan register is selected in the scan path. Data appearing at the device input pins is captured in the 
input BSCs, while data appearing at the outputs of the normal on-Chip logic is captured in the output BSCs. The 
device operates in the normal mode. 

control boundary to high impedance 

This instruction conforms to the IEEE P1149.1 A HIGHZ instruction. The bypass register is selected in the scan 
path. A logic 0 value is captured in the bypass register during Capture-DR. The device operates in a modified 
test mode in which all device I/O pins are placed in the high-impedance state, the device input pins remain 
operational, and the normal on-chip logic function is performed. 

control boundary to 1/0 

This instruction conforms to the IEEE P1149.1 A CLAMP instruction. The bypass register is selected in the scan 
path. A logic 0 value is captured in the bypass register during Capture-DR. Data in the input BSCs is applied 
to the inputs of the normal on-Chip logic, while data in the output BSCs is applied to the device output pins. The 
device operates in the test mode. 

boundary run test 

The bypass register is selected in the scan path. A logic 0 value is captured in the bypass register during 
Capture-DR. The device operates in the test mode. The test operation specified in the boundary-control register 
is executed during Run-Test/Idle. The five test operations decoded by the boundary-control register are: sample 
inputs/toggle outputs (TOPSIP), pseudo-random pattern generation (PRPG), parallel signature analysis (PSA), 
simultaneous PSA and PRPG (PSAlPRPG), and simultaneous PSA and binary count up (PSAICOUNT). 

boundary read 

The boundary-scan register is selected in the scan path. The value in the boundary-scan register remains 
unchanged during Capture-DR. This instruction is useful for inspecting data after a PSA operation. 

boundary self test 

9-60 

The boundary-scan register is selected in the scan path. All BSCs capture the inverse of their current values 
during Capture-DR. In this way, the contents of the shadow latches can be read out to verify the integrity of both 
shift register and shadow latch elements of the boundary-scan register. The device operates in the normal 
mode. 
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instruction register opcode description (continued) 

boundary toggle outputs 

The bypass register is selected in the scan path, A logic 0 value is captured in the bypass register during 
Capture-DR, Data in the shift-register elements of the selected output BSCs is toggled on each rising edge of 
TCK in Run-Test/Idle and is then updated in the shadow latches and thereby applied to the associated device 
output pins on each falling edge of TCK in Run-Test/Idle. Data in the selected input BSCs remains constant and 
is applied to the inputs of the normal on-chip logic. Data appearing at the device input pins is not captured in 
the input BSCs. The device operates in the test mode. 

boundary-control register scan 

The boundary-control register is selected in the scan path. The value in the boundary-control register remains 
unchanged during Capture-DR. This operation must be performed prior to a boundary run test operation in order 
to specify which test operation is to be executed. 

Table 4. Boundary-Control Register Opcodes 

BINARY CODE 
BIT2-; BIT 0 DESCRIPTION 
MSB -; LSB 

XOO Sample inputs/toggle outputs (TOPSIP) 

X01 Pseudo·random pattern generationl16·bit mode (PRPG) 

X10 Parallel signature analysiS/16·bit mode (PSA) 

011 Simultaneous PSA and PRPG/8·bit mode (PSAlPRPG) 

111 Simultaneous PSA and binary count up/8-bit mode (PSAICOUNT) 

boundary-control register opcode description 

The boundary-control register opcodes are decoded from BCR bits 2-0 as shown in Table 4. The selected test 
operation is performed while the RUNT instruction is executed in the Run-Test/Idle state. The following 
descriptions detail the operation of each BCR instruction and illustrate the associated PSA and PRPG 
algorithms. 

It should be noted, in general, that while the control input BSCs (bits 39-32) are not included in the sample, 
toggle, PSA, PRPG, or COUNT algorithms, the output-enable BSCs (bits 39-38 of the BSR) do control the drive 
state (active or high impedance) of the selected device output pins. It also should be noted that these BCR 
instructions are only valid when the device is operating in one direction of data flow (that is, OEA '" OEB). 
Otherwise, the bypass instruction is operated. 

PSA input masking 

Bits 10-3 of the boundary-control register are used to specify device input pins to be masked from PSA 
operations. Bit 10 selects masking for device input pin A8 during.A-to-B data flow orfordevice input pin B8 during 
B-to-A data flow. Bit 3 selects masking for device input pins A1 or B1 during A-to-B or B-to-A data flow, 
respectively. Bits intermediate to 10 and 3 mask corresponding device input pins in order from most significant 
to least significant, as indicated in Table 3. When the mask bit which corresponds to a particular device input 
has a logic 1 value, the device input pin is masked from any PSA operation, meaning that the state of the device 
input pin is ignored and has no effect on the generated signature. Otherwise, when a mask bit has a logic 0 value, 
the corresponding device input is not masked from the PSA operation. 
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boundary-control register opcode description (continued) 

sample inputsJtoggle outputs (TOPSIP) 

Data appearing at the selected device input pins is captured in the shift-register elements of the selected BSCs 
on each rising edge of TCK, This data is then updated in the shadow latches of the selected input BSCs and, 
thereby, applied to the inputs of the normal on-chip logic, Data in the shift-register elements of the selected 
output BSCs is toggled on each rising edge of TCK and is then updated in the shadow latches and thereby 
applied to the associated device output pins on each falling edge of TCK. 

pseudo-random pattern generation (PRPG) 
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A pseudo-random pattern is generated in the shift-register elements of the selected BSCs on each rising edge 
of TCK and then updated in the shadow latches and thereby applied to the associated device output pins on 
each falling edge of TCK. This data is also updated in the shadow latches of the selected input BSCs and, 
thereby, applied to the inputs of the normal on-chip logic, Figures 5 and 6 illustrate the 16-bit linear-feedback 
shift-register algorithms through which the patterns are generated, An initial seed value should be scanned into 
the boundary-scan register prior to performing this operation. Note that a seed value of all zeroes will not 
produce additional patterns. 

A8-1 A7-1 A6-1 A5-1 A4-1 A3-1 

88-0 87-0 86-0 85-0 84-0 83-0 

Figure 5. 16-Bit PRPG Configuration (OEA = 0, OEB = 1) 

88-1 87-1 86-1 85-1 84-1 83-1 

A8-0 A7-0 A6-0 A5-0 A4-0 A3-0 

Figure 6. 16-Bit PRPG Configuration (OEA=1, OEB= 0) 
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boundary-control register opcode description (continued) 

parallel signature analysis (PSA) 

Data appearing at the selected device input pins is compressed into a 16-bit parallel signature in the 
shift-register elements ofthe selected BSCs on each rising edge ofTCK, This data is then updated in the shadow 
latches of the selected input BSCs and, thereby, applied to the inputs of the normal on-chip logic, Data in the 
shadow latches of the selected output BSCs remains constant and is applied to the device outputs. Figures 7 
and 8 illustrate the 16-bit linear-feedback shift-register algorithms through which the signature is generated. An 
initial seed value should be scanned into the boundary-scan register prior to performing this operation. 

A8-1 A7-1 A6-1 A5-1 A4-1 A3-1 

88-0 87-0 86-0 85-0 84-0 83-0 

Figure 7. 16-Bit PSA Configuration (OEA = 0, OEB = 1) 

88-1 87-1 86-1 85-1 84-1 83-1 

A8-0 A7-0 A6-0 AS-O A4-0 A3-0 

Figure 8. 16-Bit PSA Configuration (OEA = 1, OEB = 0) 
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82-0 81-0 

82-1 81-1 

A2-0 A1-0 
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boundary-control register opcode description (continued) 

simultaneous PSA and PRPG (PSAlPRPG) 
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Data appearing at the selected device input pins is compressed into an 8-bit parallel signature in the 
shift-register elements of the selected input BSCs on each rising edge of TCK. This data is then updated in the 
shadow latches of the selected input BSCs and, thereby, applied to the inputs of the normal on-chip logic. At 
the same time, an 8-bitpseudo-random pattern is generated in the shift-register elements of the selected output 
BSCs on each rising edge of TCK and then updated in the shadow latches and, thereby, applied to the 
associated device output pins on each falling edge of TCK. Figures 9 and 10 illustrate the 8-bit linear-feedback 
shift-register algorithms through which the signature and patterns are generated. An initial seed value should 
be scanned into the boundary-scan register prior to performing this operation. Note that a seed value of all 
zeroes will not produce additional patterns. 

<±)=D-

<±)=D-

A8-1 A7-1 A6-1 AS-I A4-1 A3-1 A2-1 A1-1 

88-0 87-0 86-0 8S-0 84-0 83-0 82-0 81-0 

Figure 9. 8-Bit PSAlPRPG Configuration (OEA = 0, OEB = 1) 

88-1 87-1 86-1 8S-1 84-1 83-1 82-1 81-1 

A8-0 A7-0 A6-0 AS-O A4-0 A3-0 

Figure 10_ 8-Bit PSAlPRPG Configuration (OEA = 1, OEB = 0) 
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boundary-control register opcode description (continued) 

simultaneous PSA and binary count up (PSA/COUNT) 

Data appearing at the selected device input pins is compressed into an 8-bit parallel signature in the 
shift-register elements of the selected input BSCs on each rising edge of TCK. This data is then updated in the 
shadow latches of the selected input BSCs and, thereby, applied to the inputs of the normal on-chip logic. At 
the same time, an 8-bit binary count-up pattern is generated in the shift-register elements of the selected output 
BSCs on each rising edge of TCK and then updated in the shadow latches and, thereby, applied to the 
associated device output pins on each falling edge of TCK. In addltion, the shift-register elements of the opposite 
output BSCs are used to count carries out of the selected output BSCs and, thereby, extend the count to 16 bits. 
Figures 11 and 12 illustrate the 8-bit linear-feedback shift-register algorithms through which the signature is 
generated. An initial seed value should be scanned into the boundary-scan register prior to performing this 
operation. 

AS-I AN A6-1 A5-1 A4-1 A3-1 A2-1 A 1-1 

MS8 LS8 

QQQQQQQQ 
8S-0 87-0 86-0 85-0 84-0 83-0 82-0 81-0 

Figure 11. 8-Bit PSA/COUNT Configuration (OEA = 0, OEB = 1) 

8S-1 87-1 86-1 85-1 84-1 B3-1 B2-1 B 1-1 

+ +. + 
MS8 LS8 

QQQQQQQQ 
AS-O A7-0 A6-0 A5-0 A4-0 A3-0 

Figure 12. 8-Bit PSA/COUNT Configuration (OEA = 1, OEB = 0) 
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timing description 

All test operations of the 'ABT8646 are synchronous to the test clock (TCK). Data on the TOI, TMS, and 
normal-function inputs is captured on the rising edge of TCK. Data appears on the TOO and normal-function 
output pins on the falling edge of TCK. The TAP controller is advanced through its states (as illustrated in 
Figure 2) by changing the value of TMS on the hilling edge of TCK and then applying a rising edge to TCK. 

A simple timing example is illustrated in Figure 13. In this example, the TAP controller begins in the 
Test-Logie-Reset state and is advanced through its states as necessary to perform one instruction register scan 
and one data register scan. While in the Shift-IR and Shift-DR states, TOI is used to input serial data, and TOO 
is used to output serial data. The TAP controller is then returned to the Test-Logie-Reset state. Table 5 explains 
the operation of the test circuitry during each TCK cycle. 

TCK TAP STATE 
CYCLE(S) AFTERTCK 

1 Test-Logic-Reset 

2 Run-Test/Idle 

3 Select-DR-Scan 

4 Select-IR-Scan 

5 Capture-IR 

6 Shift-IR 

7-13 Shift-IR 

14 Exi\1.-IR 

15 Update-IR 

16 Select-DR-Scan 

17 Capture-DR 

18 Shift-DR 

19-20 Shift-DR 

21 Exitl-DR 

22 Update-DR 

23 Select-DR-Scan 

24 Select-IR-Scan 

25 Test-Logic-Reset 
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Table 5. Explanation of Timing Example 

DESCRIPTION 

TMS is changed to a logic 0 value on the falling edge of TCK to begin advancing the TAP controller toward 
the desired state. 

The IR captures the 8-bit binary value 10000001 on the rising edge of TCK as the TAP controller exits the 
Capture-IR state. 

TDO becomes active and TDI is made valid on the falling edge of TCK. The first bit is shifted into the TAP on 
the rising edge of TCK as the TAP controller advances to the next state. 

One bit is shifted into the IR on each TCK rising edge. With TDI held at a logic 1 value, the 8-bit binary value 
1.1111111 is serially scanned into the IR. At the same time, the 8-bit binary value 10000001 is serially scanned 
out of the IR via TDO. In TCK cycle 13, TMS is changed to a logic 1 value to end the instruction register scan 
on the next TCK cycle. The last bit of the instruction is shifted as the TAP controller advances from Shift-IR 
to Exit1-IR. 

TDO becomes inactive (goes to the high-impedarce state) on the falling edge of TCK. 

The I R is updated with the new instruction (BYPASS) on the falling edge of TCK. 

The bypass register captures a logic 0 value on the rising edge of TCK as the TAP controller exits the 
Capture-DR state. 

TDO becomes active and TDI is made valid on the falling edge of TCK. The first bit is shifted into the TAP on 
the rising edge of TCK as the TAP controller advances to the next state. 

The binary value 101 is shifted in via TDI, while the binary value 010 is shifted out via TDO. 

TDO becomes inactive (goes to the high-impedance state) on the falling edge of TCK. 

In general, the selected data register is updated with the new data on the falling edge of TCK. 

Test operation completed 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, V CC .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except 1/0 ports) (see Note 1) .................................. -0.5 V to 7 V 
Input voltage range, VI (1/0 ports) (see Note 1) ...................................... -0.5 V to 5.5 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT8646 ................................... 96 mA 

SN74ABT8646 . . . .. . . . . . . . .. .. . . . . . . . . . . . . . . . . . .. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Storage temperature range ........................................................ -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voltage 

10H High-level output current 

10l low-level output current 

dt!M Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (Input or I/O) must be held high or low. 

PRODUCT PREVIEW information concerns products in the formattve or 
desi~n phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products wHhout notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT8646 SN74ABT8646 

MIN MAX MIN MAX 

4.5 5",~ 4.5 5.5 

2 ,~'f;! 2 

~zl~{)·8 0.8 

OZ,,"Vee 0 Vee 
,::;'0 -24 -32 

A;~ 48 64 

{f 10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

nsIV 

'e 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT8646 
PARAMETER TEST CONDITIONS 

TYPt MIN MAX MIN MAX 

VIK VCC=4,5V, 11=-18 mA -1.2 -1.2 

VCC =4.5 V, IOH=-3mA 2.5 2.5 . 

VCC=5V, IOH=-3mA 3 3 
VOH 

VCC=4.5V, IOH =-24mA 2 2 

VCC =4.5 V, IOH =-32 mA 2+ 

VCC=4.5V, IOl=48mA 0.55 0.55 
VOL 

0.55+ VCC=4.5V, IOl=64mA 

VCC=5.5V, 
ClK, DIR, OE, 

±1 ±1 
II VI = VCC or GND 

S,TeK 
,~" 

Aor B ports ±100 ±11i0 

IIH Vce =5.5V, VI = Vee TOI, TMS 10 t!?oiio 
III vce =5.5V, VI =GND TDI, TMS -160 .,~'L160 
IOZH§ Vee =5.5V, VO=2.7V 50 ~§J 50 

IOZl§ Vce=5.5V, VO=0.5V -50 f:)"' -50 

loff Vee=O, Vl orVO,,5.5V ±100 iJi" 
leEX Vee =5.5V, VO=5.5V Outputs high 50 50 

10'il Vee =5.5V, VO=2.5 V -50 -100 -180 -50 -180 

Vce =5.5V, Outputs high 0.9 2 2 

lee 10=0, A or B ports Outputs low 30 38 38 
VI = Vce or GND Outputs disabled 0.9 2 2 

t.lee# 
VCC =5.5V, One input at 3.4 V, 

1.5 1.5 
Other inputs at Vce or GND 

ei VI = 2.5 V or 0.5 V Control inputs 3 

eio Vo = 2.5 Vor 0.5 V Aor B ports 10 

eo Vo = 2.5 V or 0.5 V TOO 8 

t All typical values are at Vee = 5 V. 
:j: On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 
'iI Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT8646 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

10 

-160 

50 

-50 

±100 

50 

-50 -180 

2 

38 

2 

1.5 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vce or GND. 

PRODUCT PREVlEW information concerns products In the formative or 
design phase of development. Characteristic data· and other 

~~~~:~r:C~~'~~~'~~e~:a~~~~~~: ~~~~~~~Wc~serves the right to 
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UNIT 

V 

V 

V 

~A 

~ 

~ 

~A 

~A 

~ 

~ 

mA 

mA 

mA 

pF 

pF 

pF 
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OCTAL BUS TRANSCEIVERS AND REGISTERS 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Figure 14) 

SN54ABT8646 SN74ABT8646 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency ClKAB or ClKBA 0" "vtQO 0 100 MHz 

Iw Pulse duration ClKAB or ClKBA high or low ~<£~~' 3 ns 

!au Setup time A before ClKABi or B before ClKBAi ~~ 4.5 ns 

It1 Hold time A after ClKABi or B after ClKBA i 0 0 ns 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 14) 

fclock Clock frequency 

tw Pulse duration 

!au Setup time 

th Hold time 

Id Oelaytime 

tr Rise time 

PRODUCT PREVIEW I_on concorns produotoin Ihe IormoIIve or 

~
ph", 01 dovalopmonL Cha_riotlc _ and _ 

• 81'8 dellan goals. Texas Instruments reaervH the right to 
or dlacontinua _ ~ without noIIca. 

TCK 

TCK high or low 

A, B, ClK, OIR, OE, or S before TCKi 

TOI before TCKi 

TMS before TCKi 

A, B, ClK, OIR, OE, or S after TCKi 

TOI after TCKi 

TMS after TCKi 

Power up to TCKi 

VCC power up 
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SN54ABT8646 SN74ABT8646 
UNIT 

MIN MAX MIN MAX 

0 50 0 50 MHz 

5 :l. 5 ns 

5 ki 5 

6 ki 6 ns 

6~ 6 

c~ 0 

Ro 0 ns 

~O 0 

50 50 ns 

1 1 ~s 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Figure 14) 

FROM TO 
VCC=5V, SN54ABT8646 SN74ABT8646 

PARAMETER (INPUT) (OUTPUT) 
TA = 25°C UNIT 

MiN TYP MAX -MIN MAX MIN MAX 

'max CLKAB or CLKBA 100 130 100 100 MHz 

IPLH 2 3.7 4.5 2 5.5 2 5.2 
AorB BorA ns 

IPHL 2 3.5 4.4 2 5.8 2 5,5 

IPLH 3 4.4 5.3 3 6.3 3 6 
CLKAB or CLKBA BorA 

~,.. 
ns 

IpHL 2.5 4.3 5.2 2.5 2.5 6.2 

tPLH 2 4.8 6 2 y:if.S 2 7.3 
SABor SBA BorA 

2.Q«':7.8 
ns 

IpHL 2 4.7 5.9 2 7.4 

IpZH 2.5 4.4 5.3 2:l'j 6.6 2.5 6.5 
DIR BorA 

~ 
ns 

IpZL 3 4.8 6.2 7.3 3 7.1 

IpZH 2.5 4.4 5.4 ~.5 6.7 2.5 6.5 
OE BorA ... ns 

IpZL 3 5.2 6.2 3 7.6 3 7.5 

IpHZ 3 6 7 3 8.9 3 8.6 
DIR BorA ns 

IpLZ 3 5.2 6.2 3 8.1 3 7.9 

IpHZ 
OE 

3 5.9 6.9 3 8.3 3 7.9 
BorA ns 

IpLZ 3 5.2 6.2 3 7.8 3 7.4 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 14) . 

FROM 
PARAMETER (INPUT) 

'max TCK 

IpLH 
TCK.J. 

IpHL 

IpLH 
TCK.J. 

IPHL 

tpZH 
TCK.J. 

-tpZL 

IpZH 
TCK.J. 

IpZL 

IpHZ 
TCK.J. 

IpLZ 

IpHZ 
TCK.J. 

IpLZ 

PRODUcrr PREViEW informatiQn concerns products in the form_or 
design phase of developmenl. Characll!l1stlc dati! and ofher 
specifications are design goals; Toxas Instruments _ the right to 
change or discontinue these products wHhoUi notice. 
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TO 
VCC=5V, 

(OUTPUT) 
TA=25°C 

MIN TYP 

50 90 

3.5 8 
AorB 

3 7.7 

2.5 4.3 
TOO 

2.5 4.2 

4.5 8.2 
AorB 

4.5 9 

2.5 4.3 
TDO 

2.5 4.9 

3.5 8.4 
AorB 

3 8 

3 5.9 
TDO 

3 5 
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MAX 

9.5 

9 

5.5 

5.5 

9.5 

10.5 

5.5 

6 

10.5 

10.5 

7 

6.5 
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SN54ABT8646 SN74ABT8646 
UNIT 

MIN MAX MIN MAX 

50 50 MHz 

3.5 12.5 3.5 12 
ns 

3 12 3 11.5 

2.5 i# 2.!i 6.5 

~""7 
ns 

2.5 2.5 6.5 

4.5 L)<lj'2.5 4.5 12 

4.t,- 13.5 
ns 

4.5 13 

N> 7 2.5 6.5 

~.5 
ns 

7.5 2.5 7 

'" 3.5 14 3.5 13.5 
ns 

3 13.5 3 13 

3 9 3 8.5 
ns 

3 8 3 7.5 
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PARAMETER MEASUREMENT INFORMATION 

a 7V 

soon 
From Output -~I---'---A,jV'v--_--./ 

Under Test 

CL=SOpF 

(see Note A) T soon 

Sl a Open 

r' 
-=-

LOAD CIRCUIT FOR OUTPUTS 

Timing Input 

I+---tw~ 
1 1 

Input 3 )(~l.~S~V~~~~ :: Data Input 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.5V Xl .5V 
I 

1 1 
tpLH~ 

3V 
Output 

OV Control 

TEST Sl 

tpLWtPHL Open 

tpLzltpZL 7V 

tpHZltpZH Open 

3V 
-------yl.SV 

_____ ...J. 1'---_____ 0 V 

I. .1.. ~ 
1 tsu I" th "I 
1 1 

-=--x--""' 1 1.5 V '€ 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

=Xl .5V ):(1.5 V 

1 
tPZL --+i *- I 

1 1 tpLZ --.I 

3V 

OV 

3V 

OV 

1 

/1.5V 

KtPHL 

I ~VOH 
Output 

1 I 3.5V 

Output 1 
Waveform 1 

1 
1.5 V 

I 

1 

I 1.5 V 
Sl at 7 V VOL +0.3V 

I VOL 1 ---- VOL 
(see Note C) ~ 1 l~tPLH 1 1 tpHZ ~ 

tPHL~ I tpZH --., ~ Output I 

\l.SV 
P.VOH 

1 ---- VOH 
Waveform 2 VOH-0.3V 

Output 1.S V 

VOL 
Sl at Open 

(see Note C) =OV 

VOLTA:GE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH·LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR,; 10 MHz, Zo = 50 0, tr'; 2.5 ns, tf'; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 14. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
SCOPETM Family of Testability Products 

• Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port and 
Boundary-Scan Architecture 

• Functionally Equivalent to SN54174F652 
and SN54174ABT652 in the Normal 
Function Mode 

• SCOPE ™ Instruction Set: 
- IEEE Standard 1149.1-1990 Required 

Instructions, OptionalINTEST, and 
P1149.1A CLAMP and HIGHZ 

- Parallel Signature Analysis at Inputs 
With Masking Option 

- Pseudo-Random Pattern Generation 
From Outputs 

- Sample Inputs/Toggle Outputs. 
- Binary Count From Outputs 
- Even-Parity Opcodes 

• Two Boundary-Scan Cells per 110 for 
Greater Flexibility 

• State-of-the-Art EPIC-1I8™ BICMOS Design 
Significantly Reduces Power Dissipation 

• Package Options Include Plastic 
Smail-Outline and Shrink Small-Outline 
Packages, Ceramic Chip Carriers, and 
Standard Ceramic DIPs 

description 

The SN54ABT8652 and SN74ABT8652 scan test 
devices with octal bus transceivers and registers 
are members of the Texas Instruments SCOppM 
testability IC family; This family of devices 
supports IEEE Standard 1149.1-1990 boundary 
scan to facilitate testing of complex circuit board 
assemblies. Scan access to the test cirCUitry is 
accomplished via the 4-wire test access port 
(TAP) interface. 

SN54ABT8652, SN74ABT8652 
SCAN TEST DEVICES WITH 

OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBS122B- AUGUST 1992 - REVISED AUGUST 1993 

SN54ABT8652 ••• JT PACKAGE 
SN74ABT8652 ••• DL OR DW PACKAGE 

(TOP VIEW) 

CLKAB 1 CLKBA 
SAB 2 SBA 

OEAB 3 OEBA 
A1 4 B1 
A2 5 B2 
A3 6 B3 

GND 7 B4 
A4 8 VCC 
A5 9 B5 
A6 10 B6 
A7 11 B7 
A8 12 B8 

TOO 13 TOI 
TMS 14 TCK 

SN54ABT8652 •.. FK PACKAGE 
. (TOP VIEW) 

() 

1iiftl~~~~&l 
4 321 28 2726 

OEBA 5 
0 

25 B7 
SBA 6 24 B8 

CLKBA 7 23 TDI 
CLKAB 8 22 TCK 

SAB 9 21 TMS 
OEAB 10 20 TOO 

Al 11 19 A8 
121314 15 16 1718 

~~~~~~!( 
C!) 

In the normal mode, these devices are functionally equivalent to the SN54n4F652 and SN54n 4ABT652 octal 
bus transceivers and registers. The test circuitry can be activated by the TAP to take snapshot samples of the 
data appearing at the device pins or to perform a self test on the boundary test cells. Activating the TAP in normal 
mode does not affect the functional operation of the SCOPETM octal bus transceivers and registers. 

SCOPE and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION ==-= :'":rm-: = r':'~':::::~~ardCO=n:. Production _Ing doa not -V Include testing 01 all 
pararnolenl. 
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SN54ABT8652, SN74ABT8652 
SCANTEST DEVICES WITH 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBS122B - 04507, AUGUST 1992 - REVISED AUGUST 1993 

description (continued) 

Data flow in each direction is controlled by clock (CLKAB and CLKBA), select (SAB and SBA), and output-enable 
(OEAB and OEBA) inputs. For A-to~B data flow, data on the A bus is clocked into the associated registers on 
the low-to-high transition of CLKAB. When SAB .is low, real-time A data is selected for presentation to the B bus 
(tran~parent mode), When SAB is high, stored A data is selected for presentation to the B bus (registered mode) . 

. When OEAB is high, the B outputs are active. When OEAB is low, the B outputs are in the high-impedance state. 
Control for B-to-A data flow is similar to that for A-to-B data flow but uses CLKBA, SBA, and OEBA inputs. Since 
the OEBA input is active-low, the A outputs are active when OEBA is low and are in the high-impedance state 
when OEBA is high. Figure 1 illustrates the four fundamental bus-management functions that can be performed 
with the' ABT8652. . 

In the test mode, the normal operation of the SCOPETM bus transceivers and registers is inhibited, and the test 
circuitr,y is enabled to observe and control the 1/0 boundary of the device. When enabled, the test circuitry can 
perform boundary scan test operations as described in IEEE Standard 1149.1-1990. 

Four dedicated test pins are used to control the operation of the test circuitry: test data input (TOI), test data 
output (TOO), test mode select (TMS), and test clock (TCK). Additionally, the test circuitry can perform other 
testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation from 
data outputs. All testing and scan operations are synchronized to the TAP interface. 

The SN54ABT8652 is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The SN74ABT8652 is characterized for operation from -40"C to 85°C. 

FUNCTION TABLE 

INPUTS DATA 110 
OPERATION OR FUNCTION 

OEAB OEBA CLKAB CL\<BA SAB SBA A1 THRU A8 B1 THRU B8 

L H L L X X Input disabled Input disabled Isolation 

L H i i X X Input Input Store A and B data 

X H i L X X Input Unspecniedt Store A, hOld B 

H H i i x:I: X Input Output Store A in both registers 

L X L i X X Unspecifiedt Input Hold A, store B 

L L i i X x:I:· Output Input Store B in both registers : 

L L X X X L Output Input Real-time B data to A bus 

L L X L X H Output Input Stored B data to A bus 

H H X X L X Input Output Real-time A data to B bus 

H H L X H X Input Output Stored A data to B bus 

H L L L H H Output Output 
Stored A data to B bus and 

stored B data to A bus 

t The data output functions can be enabled or disabled bya variety of level combinations at the OEAB or OEBA inputs. Data input functions are 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 

:I: Select control = L: clocks can occur simultaneously. 
Select control = H: clocks must be staggered in order to load both registers. 
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"----y---I 
3 26 1 28 2 27 

OEAB OEBA CLKAB CLKBA SAB SBA 
L L X X X L 

REAL-TIME TRANSFER 
BUS BTO BUSA 

"----y---I 
3 26 2a 2 27 

OEAB OEBA CLKAB CLKBA SAB SBA 
X H i X X X 
L X X i X X 
L H i i X X 

STORAGE FROM 

A, B, OR A ANDB 

SN54ABT8652, SN74ABT8652 
SCAN TEST DEVICES WITH 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

3 
OEAB 

H 

3 
OEAB 

H 

SCBS122B - D4507, AUGUST 1992 - REVISED AUGUST 1993 

<I: 
UI 
:J 
ID 

26 
OEBA 

H 

"----y---I 
1 28 2 

CLKAB CLKBA SAB 
X X L 

REAL-TIME TRANSFER 
BUSATO BUS B 

"----y---I 
26 1 28 2 

OEBA CLKAB CLKBA SAB 
L L L H 

TRANSFER STORED DATA 
TOAAND/OR B 

27 
SBA 

X 

27 
SBA 

H 

Figure 1. Bus-Management Functions 

Pin numbers shown are for the DL, DW, and JT packages. 
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SN54ABT8652, SN74ABT8652 
SCAN TEST DEVICES WITH 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBS122B - 04507, AUGUST 1992 - REVISED AUGUST 1993 

functional block diagram 

Boundary-Scan Register 

OEAB...::c3---I 

OEBA -=2=-6_--1 

CLKBA -=2=-8_--1 

SBA -=2"-7_---1 

CLKAB -'---1 

SAB -=2'---_-1 

A1 

One of Eight Channels 

- ---.., 

1... ____ _ 
------------------------+~--~+-

TAP 
Controller 

Pin numbers shown are for the OL, OW, and JT packages. 
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PIN NAME 

Al-A8 

B1-B8 

CLKAB,CLKBA 

GND 

OEAB,OEBA 

SAB, SBA 

TCK 

TOI 

TOO 

TMS 

VCC 

SN54ABT8652, SN74ABT8652 
SCAN TEST DEVICES WITH 

OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBS122B - 04507, AUGUST 1992 - REVISED AUGUST 1993 

Terminal Functions 

DESCRIPTION 

Normal-function A-bus I/O ports. See function table for normal-mode logic. 

Normal-function B-bus I/O ports. See function table for normal-mode logic. 

Normal-function clock inputs. See function table for normal-mode logic. 

Ground 

Normal-function output-enable inputs. See function table for normal-mode logic. 

Normal-function select inputs. See function table for normal-mode logic. 

Test clock. One of four pins required by IEEE Standard 1149.1-1990. Test operations of the device are synchronous to the 
test clock. Data is captured on the rising edge of TCK, and outputs change on the falling edge of TCK. 

Test data input. One of four pins required by IEEE Standard 1149.1-1990. The test data input is the serial input for shifting 
data through the instruction register or selected data register. An internal pullup forces TDlto a high level if left unconnected. 

Test data output. One offour pins required by IEEE Standard 1149.1 -1990. The test data output is the serial output for shifting 
data through the instruction register or selected data register. 

Test mode select. One of four pins required by IEEE Standard 1149.1-1990. The test mode select input directs the device 
through its test access port (TAP) controller states. An internal pull up forces TMS to a high level if left unconnected. 

Supply voltage 
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SN54ABT8652, SN74ABT8652 
SCAN TEST DEVICES WITH 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBS122B - 04507, AUGUST 1992 - REVISED AUGUST 1993 

test architecture 

Serial test information is conveyed by means of a 4-wire test bus or test access port (TAP), that conforms to IEEE 
Standard 1149.1-1990. Test instructions, test data, and test control signals are all passed along this serial test 
bus. The TAP controller monitors two signals from the test bus, namely TCK and TMS. The function of the TAP 
controller is to extract the synchronization (TCK) and state control (TMS) signals from the test bus and generate 
the appropriate on-Chip control signals for the test structures in the device. Figure 2 shows the TAP controller 
state diagram. 

The TAP controller is fully synchronous to the TCK signal. Input data is captured on the rising edge of TCK and 
output data changes on the falling edge of TCK. This scheme ensures that data to be captured is valid for fully 
one-half of the TCK cycle. 

The functional block diagram illustrates the IEEE Standard 1149.1-1990 4-wire test bus and boundary-scan 
architecture and the relationship between the test bus, the TAP controller, and the test registers. As illustrated, 
the device contains an 8-bit instruction register and three test data registers: a 38-bit boundary-scan register, 
an 11-bit boundary-control register, and a one-bit bypass register. 

Test-Logic-Reset 

TMS=H TMS=L 

Run-TestJIdle 

TMS=L 

9-78 

Figure 2. TAP Controller State Diagram 
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state diagram description 

SN54ABT8652, SN74ABT8652 
SCAN TEST DEVICES WITH 

OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBS122B- 04507, AUGUST 1992 - REVISED AUGUST 1993 

The test access port (TAP) controller is a synchronous finite state machine that provides test control signals 
throughout the device, The state diagram is illustrated in Figure 2 and is in accordance with IEEE Standard 
1149.1-1990. The TAP controller proceeds through its states based on the level of TMS at the rising edge of 
TCK. 

As illustrated, the TAP controller consists of sixteen states. There are six stable states (indicated by a looping 
arrow in the state diagram) and ten unstable states. A stable state is defined as a state the TAP controller can 
retain for consecutive TCK cycles. Any state that does not meet this criterion is an unstable state. 

There are two main paths though the state diagram: one to access and control the selected data register and 
one to access and control the instruction register. Only one register can be accessed at a time. 

Test-Logic-Reset 

The device powers up in the Test-Logic-Reset state. In the stable Test-Logic-Reset state, the test logic is reset 
and is disabled so that the normal logic function of the device is performed. The instruction register is reset to 
an opcode that selects the optionallOCOOE instruction, if supported, or the BYPASS instruction. Certain data 
registers can also be reset to their power-up values. 

The state machine is constructed such that the TAP controller will return to the Test-Logic-Reset state in no more 
than five TCK cycles if TMS is left high. The TMS pin has an internal pullup resistor that will force it high if left 
unconnected or if a board d~fect causes it to be open circuited. 

For the' ABT8652, the instruction register is reset to the binary value 11111111, which selects the BYPASS 
instruction. Each bit in the boundary-scan register is reset to logic 0 except bit 36, which is reset to logic 1. The 
boundary-control register is reset to the binary value 00000000010, which selects the PSA test operation with 
no input masking. 

Run-Test/Idle 

The TAP controller must pass through the Run-Test/Idle state (from Test-Logic-Reset) before executing any test 
operations. The Run-Test/Idle state can also be entered following data register or instruction register scans. 
Run-Test/Idle is provided as a stable state in which the test logic can be actively running a test or can be idle. 

The test operations selected by the boundary-control register are performed while the TAP controller is in the 
Run-Test/Idle state. 

Select-OR-Scan, Select-IR-Scan 

No specific function is performed in the Select-OR-Scan and Select-IR-Scan states, and the TAP controller will 
exit either of these states on the next TCK cycle. These states are provided to allow the selection of either data 
register scan or instruction register scan. 

Capture-DR 

When a data register scan is selected, the TAP controller must pass through the Capture-DR state. In the 
Capture-DR state, the selected data register can capture a data value as specified by the current instruction. 
Such capture operations occur on the riSing edge of TCK upon which the TAP controller exits the Capture-DR 
state. 
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OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBS122B - 04507. AUGUST 1992 - REVISED AUGUST 1993 

state diagram description (continued) 

Shift-DR 

Upon entry to the Shift-DR state, the data register is placed in the scan path between TOI and TOO and, on the 
first falling edge of TCK, TOO goes from the high-impedance state to an active state. TOO enables to the logic 
level present in the least significant bit of the selected data register. 

While in the stable Shift-DR state, data is serially shifted through the selected data register on each TCK cycle. 
The first shift occurs on the first rising edge of TCK after entry to the Shift-DR state (Le., no shifting occurs during 
the TCK cycle in which the TAP controller changes from Capture-DR to Shift-DR or from Exit2-0R to Shift-DR). 
The last shift occurs on the rising edge of TCK upon which the TAP controller exits the Shift-DR state. 

Exit1-DR, Exit2-DR 

The Exit1-0R and Exit2-0R states are temporary states used to end a data register scan. It is possible to return 
to the Shift-DR state from either Exit1-0R or Exit2-0R without recapturing the data register. 

On the first falling edge of TCK after entry to Exit1-0R, TOO goes from the active state to the high-impedance 
state. 

Pause-DR 

No specific' function is performed in the stable Pause-DR state, in which the TAP controller can remain 
indefinitely. The Pause-DR state provides the capability of suspending and resuming data register scan 
operations without loss of data. 

Update-DR 

If the current instruction calls for the selected data register to be updated with current data, then such update 
occurs on the falling edge of TCK following entry to the Update-DR state. 

Capture-IR 

When an instruction register scan is selected, the TAP controller must pass through the Capture-IR state. In the 
Capture-IR state, the instruction register captures its current status value. This capture operation occurs on the 
rising edge of TCK upon which the TAP controller exits the Capture-IR state. 

For the 'ABT8652, the status value loaded in the Capture-IR state is the fixed binary value 10000001. 

Shift-IR 

Upon entry to the Shift-IR state, the instruction register is placed in the scan path between TOI and TOO and, 
on the first falling edge of TCK, TOO goes from the high-impedance state to an active state. TOO enables to 
the logic level present in the least significant bit of the instruction register. 

While in the stable Shift-IR state, instruction data is serially shifted through the instruction register on each TCK 
cycle. The first shift occurs on the first rising edge of TCK after entry to the Shift-IR state (Le., no shifting occurs 
during the TCK cycle in which the TAP controller changes from Capture-IR to Shift-IR or from Exit2-IR to 
Shift-IR). the last shift occurs on the rising edge of TCK upon which the TAP controller exits the Shift-IR state. 

Exit1-IR, Exit2-IR 

9--80 

The Exit1-IR and Exit2-IR states are temporary states used to end an instruction register scan. It is possible to 
return to the Shift-IR state from either Exit1-IR or Exit2-IR without recapturing the instruction register. 

On the first falling edge of TCK after entry to Exit1-1 R, TOO goes from the active state to the high-impedance 
state. 
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state diagram description (continued) 

Pause-IR 

No specific function is performed in the stable Pause-IR state, in which the TAP controller can remain indefinitely. 
The Pause-IR state provides the capability of suspending and resuming instruction register scan operations 
without loss of data. 

Update-IR 

The current instruction is updated and takes effect on the falling edge of TCK following entry to the Update-IR 
state, 

register overview 

With the exception of the bypass register, any test register can be thought of as a serial shift register with a 
shadow latch on each bit. The bypass register differs in that it contains only a shift register. During the 
appropriate capture state (Capture-IR for instruction register, Capture-DR for data registers), the shift register 
can be parallel loaded from a source specified by the current instruction. During the appropriate shift state 
(Shift-IR or Shift-DR), the contents of the shift register are shifted out from TOO while new contents are shifted 
in at TDI. During the appropriate update state (Update-IR or Update-DR), the shadow latches are updated from 
the shift register. 

instruction register description 

TDI 

The instruction register (IR) is eight bits long and is used to tell the device what instruction is to be executed. 
Information contained in the instruction includes the mode of operation (either normal mode, in which the device 
performs its normal logic function, or test mode, in which the normal logic function is inhibited or altered); the 
test operation to be performed, which of the three data registers is to be selected for inclusion in the scan path 
during data register scans, and the source of data to be captured into the selected data register during 
Capture-DR. 

Table 3 lists the instructions supported by the' ABT8652. The even-parity feature specified for SCOppM devices 
is supported in this device. Bit 7 of the instruction opcode is the parity bit. Any instructions that are defined for 
SCOPErM devices but are not supported by this device default to BYPASS. 

During Capture-IR, the IR captures the binary value 10000001. As an instruction is shifted in, this value will be 
shifted out via TOO and can be inspected as verification that the IR is in the scan path. During Update-IR, the 
value that has been shifted into the IR is loaded into shadow latches. At this time, the current instruction is 
updated, and any specified mode change takes effect. At power up or in the Test-Logic-Reset state, the IR is 
reset to the binary value 11111111, which selects the BYPASS instruction. 

The instruction register order of scan is illustrated in Figure 3. 

BII7 

---- Parity ---. Bite 
(MSB) 

---. Bit 5 ---. Bit 4 ---. Bit 3 ---. Bit 2 

----
Figure 3. Instruction Register Order of Scan 
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data register description 

boundary-scan register 

The boundary-scan register (BSR) is 38 bits long. It contains one boundary-scan cell (BSC) for each 
normal-function input pin and two BSCs for each normal-function 1/0 pin (one for input data and one for output 
data). The BSR is used 1} to store test data that is to be applied internally to the inputs of the normal on-chip 
logic andlor externally to the device output pins, andlor 2} to capture data that appears internally at the outputs 
of the normal on-chip logic andlor externally at the device input pins. 

The source of data to be captured into the BSR during Capture-DR is determined by the current instruction. The 
contents of the BSR can change during Run-Test/Idle as determined by the current instruction. At power up or 
in Test-Logic-Reset, the value of each BSC is reset to logic 0 except BSC 36, which is reset to logic 1. 

The boundary-scan register order of scan is from TOI through bits 37-0 to TOO. Table 1 shows the 
boundary-scan register bits and their associated device pin signals. 

Table 1. Boundary-Scan Register Configuration 

BSRBIT DEVICE BSRBIT DEVICE BSRBIT DEVICE BSRBIT DEVICE BSRBIT DEVICE 
NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL NUMBER . SIGNAL 

37 OEAB 31 AS·I 23 AS-O 15 BS-I 7 BS-O 

36 OEBA 30 A7-1 22 A7-0 14 B7-1 6 B7-0 

35 CLKAB 29 A6-1 21 A6-0 13 B6-1 5 B6·0 

34 CLKBA 2S A5-1 20 A5-0 12 B5-1 4 B5·0 

33 SAB 27 A4-1 19 A4-0 11 B4-1 3 B4-0 

32 SBA 26 A3-1 lS A3-0 10 B3-1 2 ' B3-0 

- - 25 A2-1 17 A2-0 9 B2-1 1 B2·0 

- - 24 Al-1 16 Al-0 S Bl-1 0 Bl-0 

boundary-control register 

.9-82 

The boundary-control register (BCR) is 11 bits long. The BCR is used in the context of the RUNT instruction to 
implement additional test operations not included in the basic SCOPETM instruction set. Such operations include 
pseudo-random pattern generation (PRPG), parallel signature analysis (PSA) with input masking, and binary 
count up (COUNT). Table 4 shows the test operations that are decoded by the BCR. 

During Capture-DR, the contents of the BCR are not changed. At power up or in Test-Logic-Reset, the BCR is 
reset to the binary value 00000000010, which selects the PSA test operation with no input masking. 

The boundary-control register order of scan is from TOI through bits 10-0 to TOO. Table 2 shows the 
boundary-control register bits and their associated test control signals. 

BCRBIT 
NUMBER 

10 

9 

S 

7 

Table 2. Boundary-Control Register Configuration 

TEST 
CONTROL 

SIGNAL 

MASKS 

MASK7 

MASK6 

MASK5 

BCR BIT 
TEST 

NUMBER 
CONTROL 

SIGNAL 

6 MASK4 

5 MASK3 

4 MASK2 

3 MASKl 
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data register description (continued) 

bypass register 

The bypass register is a one-bit scan path that can be selected to shorten the length of the system scan path, 
thereby reducing the number of bits per test pattern that must be applied to complete a test operation, 

During Capture-DR, the bypass register captures a logic O. The bypass register order of scan is illustrated in 
Figure 4. 

Figure 4. Bypass Register Order of Scan 

Table 3. Instruction Register Opcodes 

BINARY CODEt 
SELECTED DATA 

BIT 7-+ BIT 0 SCOPE OPCODE DESCRIPTION REGISTER 
MSB-+LSB 

00000000 EXTEST Boundary scan Boundary scan 

10000001 BYPASS:!: Bypass scan Bypass 

10000010 SAMPLEIPRELOAD Sample boundary Boundary scan 

00000011 INTEST Boundary scan Boundary scan 

10000100 BYPASS:!: Bypass scan Bypass 

00000101 BYPASS:!: Bypass scan Bypass 

00000110 HIGHZ Control boundary to high impedance Bypass 

10000111 CLAMP Control boundary to 1/0 Bypass 

10001000 BYPASS:!: Bypass scan Bypass 

00001001 RUNT Boundary run test Bypass 

00001010 READBN Boundary read Boundary scan 

10001011 READBT Boundary read Boundary scan 

00001100 CELLTST Boundary self test Boundary scan 

10001101 TOPHIP Boundary toggle outputs Bypass 

10001110 SCANCN Boundary-rontrol register scan Boundary control 

00001111 SCANCT Boundary-rontrol register scan Boundary control 

All others BYPASS Bypass scan Bypass 

t Bit 7 IS used to maintain even parity in the 8-bit instruction. 
:!: The BYPASS instruction is executed in lieu of a SCOPETM instruCtion that is not supported in the' ABT8652. 
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Test 

Normal 

Normal 

Test 

Normal 

Normal 

Modified test 

Test 

Normal 

Test 

Normal 

Test 

Normal 

Test 

Normal 

Test 

Normal 
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Instruction register opcode description 

The instruction register opcodes are shown in Table 3. The following descriptions detail the operation of each 
instruction. 

boundary scan 

This instruction conforms to the IEEE Standard 1149.1-1990 EXTEST and INTEST instructions. The 
boundary-scan register is selected in the scan path. Data appearing at the device input pins is captured in the 
inpat BSCs, while data appearing at the outputs of the normal on-Chip logic is captured in the output BSCs. Data 
that has been scanned into the input BSCs is applied to the inputs of the normal on-chip logic, while data that 
has been scanned into the output BSCs is applied to the device output pins. The device operates in the test 
mode. 

bypass scan 

This instruction conforms to the IEEE Standard 1149.1-1990 BYPASS instruction. The bypass register is 
selected in the scan path. A logic 0 value is captured in the bypass register during Capture-DR. The device 
operates in the normal mode. 

sample boundary 

This instruction conforms to the IEEE Standard 1149.1-1990 SAMpLE/PRELOAD instruction. The 
boundary-scan register is selected in the scan path. Data appearing at the device input pins is captured in the 
input BSCs, while data appearing at the outputs of the normal on-chip logic is captured in the output BSCs. The 
device operates in the normal mode. 

control boundary to high Impedance 

This instruction conforms to the IEEE P1149.1A HIGHZ instruction. The bypass register is selected in the scan 
path. A logic 0 value is captured in the bypass register during Capture-DR. The device operates in a modified 
test mode in which all device I/O pins are placed in the high-impedance state, the device input pins remain 
operational, and the normal on-Chip logic function is performed~ 

control boundary to 1/0 

This instruction conforms to the IEEE P1149.1 A CLAMP instruction. The bypass register is selected in the scan 
path. A logic 0 value is captured in the bypass register during Capture-DR. Data in the input BSCs is applied 
to the inputs of the normal on-Chip logiC, while data in the output BSCs is applied to the device output pins. The 
device operates in the test mode. 

boundary run test 

The bypass register is selected in the scan path. A logic 0 value is captured in the bypass register during 
Capture-DR. The device operates in the test mode. The test operation specified in the boundary-control register 
is executed during Run-Test/Idle. The five test operations decoded by the boundary-control register are: sample 
inputs/toggle outputs (TOPSIP), pseudo-random pattern generation (PRPG), parallel signature analysis (PSA) , 
simultaneous PSA and PRPG (PSAlPRPG), and simultaneous PSA and binary count up (PSAICOUNT). 

boundary read 

The boundary-scan register is selected in the scan path. The value in the boundary-scan register remains 
unchanged during Capture-DR. This instruction is useful for inspecting data after a PSA operation. 

boundary self test 

9-84 

The boundary-scan register is selected in the scan path. All BSCs capture the inverse of their current values 
during Capture-DR. In this way, the contents of the shadow latches can be read out to verify the integrity of both 
shift register and shadow latch elements of the boundary-scan register. The device operates in the normal 
mode. 
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instruction register opcode description (continued) 

boundary toggle outputs 

The bypass register is selected in the scan path. A logic 0 value is captured in the bypass register during 
Capture-DR. Data in the shift-register elements of the selected output B8Cs is toggled on each rising edge of 
TCK in Run-Test/ldle and is then updated in the shadow latches and thereby applied to the associated device 
output pins on each falling edge of TCK in Run-Test/Idle. Data in the selected input B8Cs remains constant and 
is applied to the inputs of the normal on-chip logic. Data appearing at the device input pins is not captured in 
the input B8Cs. The device operates in the test mode. 

boundary-control register scan 

The boundary-control register is selected in the scan path. The value in the boundary-control register remains 
unchanged during Capture-DR. This operation must be performed prior to a boundary run test operation in order 
to specify which test operation is to be executed. 

Table 4. Boundary-Control Register Opcodes 

BINARY CODE 
B1T2-+ BIT 0 DESCRIPTION 
MSB-+LSB 

XOO Sample inputsltoggle OUtpU1S (TOPSIP) 

XOl Pseudo-random pattern generation/l6-bit mode (PRPG) 

Xl0 Parallel signature analysisll6-bit mode (PSA) 

011 Simultaneous PSA and PRPGIB-bit mode (PSAlPRPG) 

111 Simultaneous PSA and binary count up/a-bit mode (PSAlCOUNn 

boundary-control register opcode description 

The boundary-control register opcodes are decoded from BCR bits 2-0 as shown in Table 4. The selected test 
operation is performed while the RUNT instruction is executed in the Run-Test/Idle state. The following 
descriptions detail the operation of each BCR instruction and illustrate the associated P8A and PRPG 
algorithms. 

It should be noted, in general, that while the control input B8Cs (bits 37-32) are not included in the sample, 
toggle. PSA, PRPG, or COUNT algorithms, the output-enable B8Cs (bits 37 -36 of the B8R) do control the drive 
state (active or high impedance) of the selected device output pins. It also should be noted that these BCR 
instructions are only valid when the device is operating in one direction of data flow (that is, OEAB = OEBA). 
Otherwise, the bypass instruction is operated. 

PSA input masking 

Bits 10-3 of the boundary-control register are used to specify device input pins to be masked from P8A 
operations. Bit 10 selects masking for device input pin A8 during A~to-B data flow orfor device input pin B8 during 
B-to-A data flow. Bit 3 selects masking for device input pins A1 or B1 during A-to-B or B-to-A data flow, 
respectively. Bits intermediate to 10 and 3 mask corresponding device input pins in order from most significant 
to least significant, as indicated in Table 3. When the mask bit which corresponds to a particular device input 
has a logic 1 value, the device inp!lt pin is masked from any P8A operation, meaning that the state of the device 
input pin is ignored and has no effect on the generated signature. Otherwise, when a mask bit has a logic 0 value, 
the corresponding device input is not masked from the P8A operation. 
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boundary-control register opcode description (continued) 

sample inputsltoggle outputs (TOPSIP) 

Data appearing at the selected device input pins is captured in the shift-register ~Iements of the selected BSCs 
on each rising edge of TCK, This data is then updated in the shadow latches of the selected input BSCs and, 
thereby, applied to the inputs of the normal on-chip logic. Data in the shift-register el,ements of the selected 
output BSCs is toggled on each rising edge of· TCK and is then updated in the shadow latches and thereby 
applied to the associated device output pins on each falling edge of TCK. 

pseudo-random pattern generation (PRPG) 

9-86 

A pseudo-random pattern is generated in the shift-register elements of the selected BSCs on each rising edge 
of TCK and then upoated in the shadow latches and thereby applied to the associated device output pins on 
. each falling edge of TCK. This d.ata is also updated in the shadow latches of the selected input BSCs and, 
thereby, applied to the inputs of the normal on-chip logic. Figures 5 and 6 illustrate the 16-bit linear-feedback 
shift-register algorithms through which the patterns are generated. An initial seed value should be scanned into 
the boundary-scan register prior to performing this operation. Note that a seed value of all zeroes will not 
produce additional patterns. 

A8-1 A7-1 A6-1 A5-1 A4-1 A3-1 

88-0 87-0 86-0 85-0' 84-0 83-0 

Figure 5. 16-Bit PRPG Configuration (OEAB = 1, OEBA ;'1) 

88-1 87-1 86-1 85-1 84-1 83-1 

A8-0 A7-0 A6-0 A5-0 A4-0 A3-0 

Figure 6. 16-Blt PRPG Configuration (OEAB= 0, OEBA= 0) 
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boundary-control register opcode description (continued) 

parallel signature analysis (PSA) 

Data appearing at the selected device input pins is compressed into· a 16-bit parallel signature in the 
shift-register elements of the selected BSCs on each rising edge of TCK. This data is then updated in the shadow 
latches of the selected input BSCs and, thereby, applied to the inputs of the normal on-chip logic. Data in the 
shadow latches of the selected output BSCs remains constant and is applied to the device outputs. Figures 7 
and 8 illustrate the 16-bit linear-feedback shift-register algorithms through which the signature is generated. An 
initial seed value should be scanned into the boundary-scan register prior to performing this operation. 

A8-1 A7-1 A6-1 A5-1 A4-1 A3-1 A2-1 A1-1 

88-0 87-0 86-0 85-0 84-0 83-0 82-0 81-0 

Figure 7. 16-Blt PSA Configuration (OEAB = 1, OEBA = 1) 

88-1 87-1 86-1 85-1 84-1 83-1 82-1 81-1 

A8-0 A7-0 A6-0 A5-O A4-0 A3-0 A2-0 A1-0 

Figure 8. 16-Bit PSA Configuration (OEAB = 0, OEBA = 0) 
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boundary-control register opcode description (continued) 

simultaneous PSA and PRPG (PSAlPRPG) 

9-88 

Data appearing at the selected device input pins is compressed into an a-bit parallel signature in the 
shift-register elements of the selected input ascs on each rising edge of TCK. This data is then updated in the 
shadow latches of the selected input ascs and, thereby, applied to the inputs of the normal on-chip logic. At 
the same time, an a-bit pseudo-random pattern is generated in the shift-register elements of the selected output 
ascs on each rising edge of TCK and then updated in the shadow latches and, thereby, applied to the 
associated device output pins on each hilling edge of TCK. Figures 9 and 10 illustrate the a-bit linear-feedback 
shift-register algorithms through which the signature and patterns are generated. An initial seed value should 
be scanned into the boundary-scan register prior to performing this operation. Note that a seed value of all 
zeroes will not produce additional patterns. 

AB-I A7-I AS"I AS-I A4-1 A3-1 A2-1 A1-1 

~=~ , 
~ BB-O B7-0 B6-0 BS-O B4-0 B3-O B2-O B1-0 

Figure 9. 8·Bit PSAlPRPG Configuration (OEAB = 1, OEBA = 1) 

B8-1 B7-1 B6-1 B5-1 B4-1 B3-1 B2-1 B1-1 

~=~, ' 
~ AB-O A7-0 AS-O A5-0 A4-0 A3-0 A2-0 A1-O 

Figure 10. 8·Bit PSAlPRPG Configuration (OEAB = 0, OEBA = 0) , 
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boundary-control register opcode description (continued) 

simultaneous PSA and binary count up (PSA/COUNT) 

Data appearing at the selected device input pins is compressed into an a-bit parallel signature in the 
shift-register elements of the selected input BSCs on each rising edge of TCK. This data is then updated in the 
shadow latches of the selected input BSCs and, thereby, applied to the inputs of the normal on-chip logic. At 
the same time, an a-bit bfnary count-up pattern is generated in the shift-regist~r elements of the selected output 
BSCs on each rising edge of TCK and then updated in the shadow latches and, thereby, applied to the 
associated device output pins on each falling edge of TCK. In addition, the shift-register elements of the opposite 
output BSCs are used to count carries out of the selected output BSCs and, thereby, extend the count to 16 bits. 
Figures 11 and 12 illustrate the a-bit linear-feedback shift-register algorithms through which the signature is 
generated. An initial seed value should be scanned into the boundary-scan register prior to performing this 
operation. 

A8-1 A 7 -I AS-I AS-I A4-1 A3-1 A2-1 A 1-1 

MSB LSB 

QQQQQQQQ 
B8-0 B7-0 BS-O B5-0 B4-0 B3-0 B2-0 B1-0 

Figure 11. 8-Bit PSA/COUNT Configuration (OEAB = 1, OEBA = 1) 

B8-1 B7-1 BS-I B5-1 B4-1 B3-1 B2-1 B1-1 

MSB LSB 

Q Q QQ Q Q Q Q 
A8-0 A7-0 AS-O A5-0 A4-0 A3-0 A2-0 

Figure 12. 8-Bit PSA/COUNT Configuration (OEAB = 0, OEBA = 0) 
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timing description 

All test operations of the 'ABT8652 are synchronous to the test clock (TCK). Data on the TOI, TMS, and 
normal-function inputs is captured on the rising edge of TCK. Data appears on the TOO and normal-function 
output pins on the falling edge of TCK. The TAP controller is advanced through its states (as illustrated in 
Figure 2) by changing the value of TMS on the falling edge of TCK and then applying a rising edge to TCK. 

A simple timing example is illustrated in Figure 13. In this example, the TAP controller begins in the 
Test-Logic-Reset state and is advanced through its states as necessary to perform one instruction register scan 
and one data register scan. While in the Shift-IR and Shift-DR states, TOI is used to input serial data, and TOO 
is used to output serial data. The TAP controller is then returned to the Test-Logic-Reset state. Table 5 explains 
the operation of the test circuitry during each TCK cycle. 

TCK TAP STATE 
CYCLE(S) AFTER TCK 

1 Test-Logic-Reset 

2 Run-Test/Idle 

3 Select-DR-Scan 

4 Select-IR-Scan 

5 Capture-IR 

6 Shift-IR 

7-13 Shift-IR 

14 ExitHR 

15 Update-IR 

16 Select-DR-Scan 

17 Capture-DR 

18 Shift-DR 

19-20 Shift-DR 

21 Exit1-DR 

22 Update-DR 

23 Select-DR-Scan 

24 Select-IR-Scan 

25 Test-Logic-Reset 

9-90 

Table 5. Explanation of Timing Example 

DESCRIPTION 

TMS is changed to a logic 0 value on the falling edge of TCK to begin advancing the TAP controller toward 
the desired state. 

The IR captures the 8-bit binary value 10000001 on the rising edge of TCK as the TAP controller exits the 
Capture-IR state. 

TDO becomes active and TDI is made valid on the falling edge of TCK. The first bit is shifted into the TAP on 
the rising edge of TCK as the TAP controller advances to the next state. 

One bit is shifted into the IR on each TCK rising edge. With TDI held at a logic 1 value, the 8-bit binary value 
11111111 is serially scanned into the IR. At the same time, the 8-bit binary value 10000001 is serially scanned 
out of the IR via TDO. In TCK cycle 13, TMS is changed to a logic 1 value to end the instruction register scan 
on the next TCK cycle. The last bit of the instruction is shifted as the TAP controller advances from Shift-IR 
to ExitHR. 

TDO becomes inactive (goes to the high-impedance state) on the falling edge of TCK. 

The IR is updated with the new instruction (BYPASS) on the falling edge of TCK. 

The bypass register captures a logic 0 value on the rising edge of TCK as the TAP controller exits the 
Capture-DR state. 

TDO becomes active and TDI is made valid on the falling edge of TCK. The first bit is shifted into the TAP on 
the rising edge of TCK as the TAP controller advances to the next state. 

The binary value 101 is shifted in via TDI, while the binary value 010 is shifted out via TDO. 

TDO becomes inactive (goes to the high-impedance state) on the falling edge of TCK. 

In general, the selected data register is updated with the new data on the falling edge of TCK. 

Test operation completed 
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Figure 13. Timing Example 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (excepti/O portS) (see Note 1) .................................. -0.5 V to 7 V 
Input voltage range, VI (1/0 ports) (see Note 1) ...................................... -0.5 V to 5.5 V 
Voltage range applied to any output in the high state or power-off state, Va ............. -0.5 V to 5.5 V 
Current into any output in the low state, Jo: SN54ABT8652 ................................... 96 mA 

SN74ABT8652 .................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Va < 0) ............................................ '.' ...... . .. -50 mA 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxim urn-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

10L LOW-level output current 

!J.t/!J.V Input trans~ion rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (Input or I/O) must be held high or low. 

PRODUCT PREVIEW informatlan concerns producI8 In !he fonnallve or :en phase of developmonl. Charac:lBrlBllc daIa and oilier 
lcations are design goals. Teus Instruments reserves the right to 

ange or discontinue theee produc18 without notice. ~TEXAS 
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SN54ABT8652 SN74ABT8652 

MIN MAX MIN MAX 

4.5 .~ 4.5 5.5 

2 111 2 

kf 0.8 0.8 

o~ Vee 0 Vee 

$J -24 -32 

5::j 48 64 

~ 10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

rnA 

rnA 

nsN 

°e 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25'C SN54ABT8652 SN74ABT8652 
PARAMETER TEST CONDITIONS 

TYPt MIN MAX MIN MAX MIN 

VIK Vee=4,5V, II =-18 mA -1,2 -1.2 

Vee =4.5 v, 10H =-3 mA 2.5 2.5 2.5 

Vee=5 v, 10H =-3mA 3 3 3 
VOH 

Vee =4.5 V, 10H =-24mA 2 2 

Vee=4.5 V, 10H =-32 mA 2+ 2 

Vee=4.5V, IOl=48 rnA 0.55 0.55 
VOL 

Vee =4.5V, IOl=64 mA 0.55+ 

VCC=5.5V, 
elK,OEAB, 

±1 ,~1 II 
VI = Vee or GND 

OEBA,S, TeK 

A or B ports ±100 .• tfOO 
IIH Vce=5.5V, VI = Vec TDI, TMS 10 iii' 10 

III Vee =5.5V, VI =GND TDI, TMS -160 A.,"" -160 

10ZH§ Vee =5.5 V, VO=2.7V 50 ,~J 50 

10Zl§ Vee=5.5 V, VO=0.5V -50 (:~I -50 

10FF Vee =0, VI orVo $5.5 V ±100 QS:' 

leEX Vec=5.5 V, Vo =5.5V Outputs high 50 50 

10'1 Vce=5.5V, Vo =2.5 V -50 -100 -180 -50 -180 -50 

Vce =5.5 V, Outputs high 0.9 2 2 

ICC 10=0, 
AorB 

Outputs low 30 38 38 

VI = VCC or GND 
ports 

Outputs disabled 0.9 2 2 

LlICC" 
Vee =5.5V, One input at 3.4 V, 

1.5 1.5 
Other inputs at Vec or GND 

ei VI = 2.5 V or 0.5 V Control inputs 3 

Cio Vo = 2.5 V or 0.5 V A or B ports 10 

Co Vo = 2.5 Vor 0.5 V TOO 8 

t All tYPical values are at V ce = 5 V. 
:j: On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. . 
'Il Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
#This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development. Characteristic data and other 
speclfications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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MAX 

-1.2 

0.55 

±1 

±100 

10 

-160 

50 

-50 

±100 

50 

-180 

2 

38 

2 

1.5 

UNIT 

V 

V 

V 

~ 

~A 

~A 

~ 
~A 

~ 
~ 
mA 

mA 

mA 

pF 

pF 

pF 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Figure 14) 

SN54ABT8652 SN74ABT8652 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency ClKAB or ClKBA 0.";::1" 100 0 100 MHz 

tw Pulse duration ClKAB or ClKBA high or low .~~:{<7 3 ns 

tsu Setup time A before ClKABi or B before ClKBA i <{~ 4.5 ns 

th Hold time A after ClKABi or B after ClKBA i '0 0 ns 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 14) 

fclock Clock frequency TCK 

tw Pulse duration TCK high or low 

A, B, ClK, OEAB, OEBA, or S before TCKi 

tsu Setup time TOI before TCKi 

TMS before TCKi 

A, B, ClK, OEAB, OEBA, or S after TCKi 

th Hold time TOI after TCKi 

TMS after TCKi 

td Oelaytime Power up to TCKi 

tr Rise time VCC power up 

PRODUCT PREVIEW Informatton concerns products In the formative or 
design phase of development. Characteristic data and other 
spectflcatlons are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. ~TEXAS 
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SN54ABT8652 SN74ABT8652 
UNIT 

MIN MAX MIN MAX 

0 50 0 50 MHz 

5 5 ns 

5 lf~;~ 5 

6 {~::'c' 6 ns 

6 <~{' 6 

0" 0 

d~~ 0 ns 

,~O 0 
r{ 50 50 ns 

1 1 ~s 

9-93 



SN54ABT8652, SN74ABT8652 
SCAN TEST DEVICES WITH 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
SCBS122B - D4507, AUGUST 1992 - REVISED AUGUST 1993 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Figure 14) 

FROM TO 
Vee = 5 V, SN54ABT8652 SN74ABT8652 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°e UNIT 
MIN TYP MAX MIN MAX MIN MAX 

fmax CLKAB or CLKBA 100 130 100 100 MHz 

tpLH 2 3.7 4.5 2 5.5 2 5.2 
AorB BorA 

5.~ 
ns 

tpHL 1.5 3.5 4.4 1.5 1.5 5.5 

tPLH 2.5 4.4 5.3 2.5 .i:'§ 2.5 6 
CLKAB or CLKBA BorA 

2.5 A:F'6.7 
ns 

tpHL 2.5 4.3 5.2 2.5 6.2 

tpLH 2 4.8 6 ;a'. 7.5 2 7.3 
SABorSBA BorA ,:2' ns 

tpHL 2 4.7 5.9 7.8 2 7.4 

tpZH 2 4.4 5.4 A~)'2 6.7 2 6.5 
OEABorOEBA BorA 

(.~ 
ns 

tpZL 2 5.2 6.2 2 7.6 2 7.5 

tpHZ 
OEABor OEBA 

2 5.9 6.9 2 8.3 2 7.9 
BorA ns 

tPLZ 2 5.2 6.2 2 7.8 2 7.4 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 14) 

FROM 
PARAMETER 

(INPUT) 

fmax TCK 

tpLH 
TCK.J. 

tpHL 

tPLH 
TCK.J. 

tpHL 

tpZH 
TCK.J. 

tpZL 

tpZH 
TCK.], 

tpZL 

tpHZ 
TCK.], 

tpLZ 

tpHZ 
TCK.], 

tpLZ 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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TO 
Vee=5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP 

50 90 

AorB 
3.5 8 

3 7.7 

2.5 4.3 
TOO 

2.5 4.2 

4.5 8.2 
AorB 

4.5 9 

2.5 4.3 
TOO 

2.5 4.9 

3.5 8.4 
AorB 

3 8 

3 5.9 
TDO 

3 5 

~TEXAS 
INSTRUMENTS 

MAX 

9.5 

9 

5.5 

5.5 

9.5 

10.5 

5.5 

6 

10.5 

10.5 

7 

6.5 
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SN54ABT8652 SN74ABT8652 
UNIT 

MIN MAX MIN MAX 

50 50 'MHz 

3.5 12.5 . 3.5 12 
ns 

3 12 3 11.5 

2.5 ,,;7:' 2.5 6.5 

,;:4;7 ns 
2.5 2.5 6.5 

4.5/l)'2.5 4.5 12 

4.~;·. 
ns 

13.5 4.5 13 

,2l5 7 2.5 6.5 

A't2.5 ns 
7.5 2.5 7 

". 3.5 14 3.5 13.5 
ns 

3 13.5 3 13 

3 9 3 8.5 
ns 

3 8 3 7.5 
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PARAMETER MEASUREMENT INFORMATION 

o 7V 

soon 
From Output --.>---.----A,jV\r--------' 

S1 o Open 

Under Test 

CL=SOpF 

(see Note A) I soon r" 
-=-

LOAD CIRCUIT FOR OUTPUTS 

~tw~ 
I I 

Input 3 }(:1~.S~V~~~~~ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~_1_.S_V __ ---J>:< 1.S V 

I I ~ 

3V 

OV 

TEST S1 

tpLWtPHL Open 

tpLZItPZL 7V 

tpHZltpZH Open 

Timing Input -------;(1.S V 
____ ---J. 1'-------

Data Input 

Output 
Control 

I... .~ .1 
I tsu I th I 
I I 

----=-><----~I _1,S_V ____ ~ 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1_.S_V ____ ..J 

tpZL~ 

I 

3V 

OV 

3V 

OV 

3V 

OV 

tpLH ~ I I tpHL 

I II ~-VOH 
I 1.SV: 1.SV 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

3.SV 

Output 
---~I~ I VOL 

tpHL ---l...----.j 1'--':- tpLH 

I 
I 
I 

tpZH~ 

'-_--'~f_VOL + 0.3 V 
:.----- VOL 

~ !r.:::" VOH 
,1.SV L 1.SV 

VOL 
Output 

Output 
Waveform 2 
S1 at Open 

(see Note C) 

_____ ..JI1.5 V 

I 
'(oH-O.3V VOH 

=OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR " 10 MHz, Zo = 50 n, tr " 2.5 ns, tf" 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 14. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
SCOPETM Family of Testability Products 

• Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port and 
Boundary-Scan Architecture 

• Functionally Equivalent to 
SN54174BCT2952 and SN54174ABT2952 in 
the Normal Function Mode 

• SCOPE ™ Instruction Set: 
- IEEE Standard 1149.1-1990 Required 

Instructions, Optional INTEST, and 
P1149.1A CLAMP and HIGHZ 

- Parallel Signature Analysis at Inputs 
With Masking Option 

- Pseudo-Random Pattern Generation 
From Outputs 

- Sample InputslToggle Outputs 
- Binary Count From Outputs 
- Even-Parity Opcodes 

• Two Boundary-Scan Cells per I/O for 
Greater Flexibility 

• State-of-the-Art EPIC-I1BTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• Package Options Include Plastic 
Small-Outline and Shrink Small-Outline 
Packages, Ceramic Chip Carriers, and 
Standard Ceramic DIPs 

description 

The SN54ABT8952 and SN74ABT8952 scan test 
devices with octal registered bus transceivers are 
members of the Texas Instruments SCOPETM 
testability IC family. This family of devices 
supports IEEE Standard 1149.1-1990 boundary 
scan to facilitate testing of complex circuit board 
assemblies. Scan access to the test circuitry is 

'accomplished via the 4-wire test access port 
(TAP) interface. 

SN54ABT8952, SN74ABT8952 
SCAN TEST DEVICES WITH 

OCTAL REGISTERED BUS TRANSCEIVERS 
SCBS121 B - 04506, AUGUST 1992 - REVISED AUGUST 1993 

SN54ABT8952 ••• JT PACKAGE 
SN74ABT8952 ••• OL OR OW PACKAGE 

(TOP VIEW) 

CLKAB 
CLKENAB 

OEAB 

CLKBA 
CLKENBA 
OEBA 

GND 
A4 

A8 
TOO 
TMS 

B1 
B2 
B3 
B4 

Vcc 
B5 
B6 
B7 
B8 
TOI 

TCK 

SN54ABT8952 ..• FK PACKAGE 
(TOP VIEW) 

CLKENBA 
CLKBA 
CLKAB 

CLKENAB 
OEAB 

A1 

5 

6 

7 

8 

9 

o 
~C\I<')'<t OLO<O 
lDlDlDlD>lDlD 

4 321 28 27 26 

0 

10 

11 
12131415161718 

25 

24 

23 

22 

21 

20 

19 

B7 

In the normal mode, these devices are functionally equivalent to the SN54/74BCT2952 and SN54174ABT2952 
octal registered bus transceivers. The test circuitry can be activated by the TAP to take snapshot samples of 
the data appearing at the device pins or to perform a self test on the boundary test cells. Activating the TAP in 
normal mode does not affect the functional operation of the SCOppM octal registered bus transceivers. 

Data flow in each direction is controlled by clock (CLKAB and CLKBA), clock-enable (CLKENAB and 
CLKENBA), and output-enable (OEAB and OEBA) inputs. For A-to-B data flow, A-bus data is stored in the 
associated registers on the low-to-high transition of CLKAB provided that CLKENAB is low. Otherwise, if 
CLKENAB is high or CLKAB remains at astatic low or high level, the register contents are not changed. When 
OEAB is low, the B outputs are active. When OEAB is high, the B outputs are in the high-impedance state. 
Control for B-to-A data flow is similar to that for A-to-B but uses CLKBA, CLKENBA, and OEBA. 

SCOPE and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily in'elude testing of all 
parameters. 
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description (continued) 

9-98 

In the test mope, the normal operation of the SCOPETM registered bus transceivers is inhibited, and the test 
circuitry is enabled to observe and control the 1/0 boundary of the device, When enabled, the test circuitry can 
perform boundary scan test operations as described in IEEE Standard 1149,1-1990. 

Four dedicated test pins are used to control the operation of the test circuitry: test data input (TOI), test data 
output (TOO), test mode select (TMS), and test clock (TCK). Additionally, the test circuitry can perform other 
testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation from 
data outputs. All testing and scan operations are synchronized to the TAP interf.ace. 

The SN54ABT8952 is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The SN74ABT8952 is characterized for operation from -40°C to 85°C. 

OEAB 
L 

L 

L 

L 

H 

FUNCTION TABLEt 
(normal mode, each register) 

INPUTS 
CLKENAB CLKAB A 

L t L 

L t H 

H X X 

X L X 

X X X 

OUTPUT 
B 

L 

H 

Bo 

Bo 

Z 

t A-to-B data flow is shown; B-to-A data flow is similar 
but uses DEBA, CLKENBA, and CLKBA. 
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functional block diagram 

OEBA .=26~_ .... 

CLKENBA .=2::....7_-1 

CLKBA -=2=-.8 ----I 

OEAB-=3----1 

CLKENAB _2 __ --1 

CLKAB --,1 __ -1 

A1 4 

r-----
I 
I 
I 
I 
I 

I 
1 
1 
1 
1 
1 
1 

SN54ABT8952, SN74ABT8952 
SCAN TEST DEVICES WITH 

OCTAL REGISTERED BUS TRANSCEIVERS 
SCBS121 B - 04506, AUGUST 1992 - REVISED AUGUST 1993 

Boundary-Scan Register 

MUX C1 
G1 
"1 
1 

MUX 
G1 

"1 
1 

f,)------, 
1 
1 
1 
1 
1 
125 B1 

1 
I 
1 
I 
1 
1 

L. ____ -+_I-_++ One of Eight Channels _____ .J 

VCC 

TAP 
Controller 

Pin numbers shown are for the DL, DW, and JT packages. 
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PIN NAME 

A1-AS 
B1-B8 

CLKAB,CLKBA 

CLKENAB, CLKENBA 

GND 

OEAB,OEBA 

TCK 

TDI 

TDO 

TMS 

VCC 

9-100 

Terminal Functions 

DESCRIPTION 

Normal-function A-bus I/O ports. See function table for normal-mode logic. 

Normal-function B-bus I/O ports. See function table for normal-mode logic. 

Normal-function clock inputs. See function table for normal-mode logic. 

Normal-function clock-enable inputs. See function table for normal-mode logic. 

Ground 

Normal-function output-enable inputs. See function table for normal-mode logic. 

Test clock. One of four pins required by IEEE Standard 1149.1-1990. Test operations of the device are synchronous 
to the test clock. Data is captured on the rising edge of TCK and outputs change on the falling edge of TCK. 

Test data input. One of four pins required by IEEE Standard 1149.1-1990. The test data input is the serial input for 
shifting data through the instruction register or selected data register. An internal pullup forces TDI to a high level if 
left unconnected. 

Test data output. One of four pins required by IEEE Standard 1149.1-1990. The test data output is the serial output 
for shifting data through the instruction register or selected data register. 

Test mode select. One of four pins required by IEEE Standard 1149.1-1990. The test mode select input directs the 
device through its test access port (TAP) controller states. An internal pullup forces TMS to a high level if left 
unconnected. 

Supply voltage 
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test architecture 

SN54ABT8952, SN74ABT8952 
SCAN TEST DEVICES WITH 

OCTAL REGISTERED BUS TRANSCEIVERS 
SCBS121 B - 04506, AUGUST 1992 - REVISED AUGUST 1993 

Serial test information is conveyed by means of a 4-wire test bus or test access port (TAP), that conforms to IEEE 
Standard 1149.1-1990. Test instructions, test data, and test control signals are all passed along this serial test 
bus. The TAP controller monitors two signals from the test bus, namely TCK and TMS. The function of the TAP 
controller is to extract the synchronization (TCK) and state control (TMS) signals from the test bus and generate 
the appropriate on-chip control signals for the test structures in the device. Figure 1 shows the TAP controller 
state diagram. 

The TAP controller is fully synchronous to the TCK signal. Input data is captured on the rising edge of TCK and 
output data changes on the falling edge of TCK. This scheme ensures that data to be captured is valid for fully 
one-half of the TCK cycle. 

The functional block diagram illustrates the IEEE Standard 1149.1-1990 4-wire test bus and boundary-scan 
architecture and the relationship between the test bus, the TAP controller, and the test registers. As illustrated, 
the device contains an 8-bit instruction register and three test data registers: a 38-bit boundary-scan register, 
an 11-bit boundary-control register, and a one-bit bypass register. 

Test-Logic-Reset 

TMS=L 

Run-Testlldle 

TMS=L 
TMS=H 

Update-DR 

TMS=H TMS=L 

Figure 1. TAP Controller State Diagram 
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~----_ TMS=H 

Capture-IR 
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state diagram description 

The test access port (TAP) controller is a synchronous finite state machine that provides test control signals 
throughout the device. The state diagram is illustrated in Figure 1 and is in accordance with IEEE Standard 
1149.1-1990. The TAP controller proceeds through its states based on the level of TMS at the rising edge of 
TCK. 

As illustrated, the TAP controller consists of sixteen states. There are six stable states (indicated by a looping 
arrow in the state diagram) and ten unstai:lle states. A stable state is defined as a state the TAP controller can 
retain for consecutive TCK cycles. Any state that does not meet this criterion is an unstable state. 

There are two main paths though the state diagram: one to access and control the selected data register and 
one to access and control the instruction register. Only one register can be accessed at a time. 

Test-Logie-Reset 

The device powers up in the Test-Logic-Reset state. In the stable Test-Logic-Reset state, the test logic is reset 
and is disabled so that the normal logic function of the device is performed. The instruction register is reset to 
an opcode that selects the optionallDCODE instruction, if supported, or the BYPASS instruction. Certain data 
registers can also be reset to their power-up values. 

The state machine is constructed such thatthe TAP controller will return to the Test-Logic-Reset state in nO'more 
than five TCK cycles if TMS is left high. The TMS 'pin has an internal pullup resistor that will force it high if left 
unconnected or if a board defect causes it to be open circuited. 

For the 'ABT8952, the instruction register is reset to the binary value 11111111, which selects the BYPASS 
instruction. Each bit in the boundary-scan register is reset to logic 0 except bits 37 -36, which are reset to logic 1. 
The boundary-control register is reset to the binary value 00000000010, which selects the PSA test operation 
with no input masking. ' 

Run-TestJIdle 

The TAP controller must pass through the Run-TesVldle state (from Test-Logic-Reset) before executing any test 
operations. The Run-TesVldle state can also be entered following data register or instruction register scans. 
Run-TesVldle is provided as a stable state in which the test logic can be actively running a test or can be idle. 

The test operations selected by the boundary-control register are performed while the TAP controller is in the 
Run-TesVldle state . 

. Select-OR-Scan, Seleet-IR-Sean 

No specific function is performed in the Select-OR-Scan and Select-IR-Scan states, and the TAP controller will 
exit either of these states on the next TCK cycle. These states are provided to al,low the selection of either data 
register scan or instruction register scan. 

Capture-DR 

When a data register scan is selected, the TAP controller must pass through the Capture-DR state. In the 
, Capture-DR state, the selected data register can capture a data value as specified by the current instruction. 

Such capture operations occur on the rising edge of TCK upon which the TAP controller exits the Capture-DR 
state. 

9-102 
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state diagram description (continued) 

Shift·DR 

SN54ABT8952, SN74ABT8952 
SCAN TEST DEVICES WITH 

OCTAL REGISTERED BUS TRANSCEIVERS 
SCBS121 B - 04506. AUGUST 1992 - REVISED AUGUST 1993 

Upon entry to the Shift-DR state. the data register is placed in the scan path between TDI and TDO and. on the 
first falling edge of TCK, TDO goes from the high-impedance state to an active state. TDO enables to the logic 
level present in the least significant bit of the selected data register. 

While in the stable Shift-DR state, data is serially shifted through the selected data register on each TCK cycle. 
The first shift occurs on the first rising edge of TCK after entry to the Shift-DR state (Le., no shifting occurs during 
the TCK cycle in which the TAP controller changes from Capture-DR to Shift-DR or from Exit2-DR to Shift-DR). 
The last shift occurs on the rising edge of TCK upon which the TAP controller exits the Shift-DR state. 

Exlt1-DR, Exit2-DR 

The Exit1-DR and Exit2-DR states are temporary states used to end a data register scan. It is possible to return 
to the Shift-DR state from either Exit1-DR or Exit2-DR without recapturing the data register. 

On the first falling edge of TCK after entry to Exit1-DR, TDO goes from the active state to the high-impedance 
state. 

Pause-DR 

No specific function is performed in the stable Pause-DR state, in which the TAP controller can remain 
indefinitely. The Pause-DR state provides the capability of suspending and resuming data register scan 
operations without loss of data. 

Update-DR 

If the current instruction calls for the selected data register to be updated with current data, then such update 
occurs on the falling edge of TCK following entry to the Update-DR state. 

Capture-IR 

When an instruction register scan is selected, the TAP controller must pass through the Capture-IR state. In the 
Capture-IR state, the instruction register captures its current status value. This capture operation occurs on the 
rising edge of TCK upon which the TAP controller exits the Capture-IR state. 

For the 'ABT8952, the status value loaded in the Capture-IR state is the fixed binary value 10000001. 

Shift-IR 

Upon entry to the Shift-IR state, the instruction register is placed in the scan path between TDI and TDO and, 
on the first falling edge of TCK, TDO goes from the high-impedance state to an active state. TDO enables to 
the logic level present in the least significant bit of the instruction register. 

While in the stable Shift-IR state, instruction data is serially shifted through the instruction register on each TCK 
cycle. The first shift occurs on the first rising edge of TCK after entry to the Shift-IR state (Le., no shifting occurs 
during the TCK cycle in which the TAP controller changes from Capture-IR to Shift-IR or from Exit2-IR to 
Shift-IR). The last shift occurs on the rising edge of TCK upon which the TAP controller exits the Shift-IR state. 

Exit1-IR, Exit2-IR 

The Exit1-IR and Exit2-IR states are temporary states used to end an instruction register scan. It is possible to 
return to the Shift-IR state from either Exit1-IR or Exit2-IR without recapturing the instruction register. 

On the first falling edge of TCK after entry to Exit1-IR, TDO goes from the active state to the high-impedance 
state. 
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state diagram description (continued) 

Pause-IR 

No specific function is performed in the stable Pause-IR state, inwhich the TAP controller can remain indefinitely. 
The Pause-IR state provides the capability of suspending and resuming instruction register scan operations 
without loss of data. 

Update-IR 

The current instruction is updated and takes effect on the falling edge of TCK following entry to the Update-IR 
state. 

register overview 

With the exception of the bypass register, any test register can be thought of as a serial shift register with a 
shadow latch on each bit. The bypass register differs in that it contains only a shift register. During the 
appropriate capture state (Capture-IR for instruction register, Capture-DR for data registers), the shift register 
can be parallel loaded from a source specified by the current instruction. During the appropriate shift state 
(Shift-IR or Shift-DR), the contents of the shift register are shifted out from TOO while new contents are shifted 
in at TO!. During the appropriate update state (Update-IR or Update-DR), the shadow latches are updated from 
the shift register. 

instruction register description 

TOI 

The instruction register (IR) is eight bits long and is used to tell the device what instruction is to be executed. 
Information contained in the instruction includes the mode of operation (either normal mode, in which the device 
performs its normal logic function, or test mode, in which the normal logic function is inhibited or altered), the 
test operation to be performed, which of the three data registers is to be selected for inclusion in the scan path 
during data register scans, and the source of data to be captured into the selected data register during 
Capture-DR. 

Table 3 lists the instructions supported by the' ABT8952. The even-parity feature specified for SCOPETM devices 
is supported in this device. Bit 7 of the instruction opcode is the parity bit. Any instructions that are defined for 
SCOPETM devices but are not supported by this device default to BYPASS. 

During Capture-IR, the IR captures the binary value 10000001. As an instruction is shifted in, this value will be 
shifted out via TOO and can be inspected as verification that the IR is in the scan path. During Update-IR, the 
value that has been shifted into the IR is loaded into shadow latches. At this time, the current instruction is 
updated, and any specified mode change takes effect. At power up or in the Test-Logic-Reset state, the IR is 
reset to the binary value 11111111, which selects the BYPASS instruction. 

The instruction register order of scan is illustrated in Figure 2. 

Bit7 
~ Parity r------. BitS 

(MSB) 
r------. Bit 5 ---. Bit 4 r------. Bit3 ---. Bit 2 ---. 

Figure 2. Instruction Register Order of Scan 
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data register description 

boundary-scan register 
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SCAN TEST DEVICES WITH 
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The boundary-scan register (SSR) is 38 bits long. It contains one boundary-scan cell (SSG) for each 
normal-function input pin and two SSCs for each normal-function I/O pin (one for input data and one for output 
data). The SSR is used 1) to store test data that is to be applied internally to the inputs of the normal on-chip 
logic and/or externally to the device output pins, and/or 2) to capture data that appears internally at the outputs 
of the normal on-chip logic and/or externally at the device input pins. 

The source of data to be captured into the SSR during Capture-DR is determined by the current instruction. The 
contents of the SSR can change during Run-Test/Idle as determined by the current instruction. At power up or 
in Test-Logic-Reset, the value of each SSC is reset to logic 0 except SSCs 37-36, which are reset to logic 1. 

The boundary-scan register order of scan is from TOI through bits 37-0 to TOO. Table 1 shows the 
boundary-scan register bits and their associated device pin signals. 

Table 1. Boundary-Scan Register Configuration 

BSRBIT DEVICE BSR BIT DEVICE BSRBIT DEVICE BSR BIT DEVICE BSR BIT DEVICE 
NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL 

37 OEA8 31 A8·1 23 A8-0 15 88-1 7 88·0 

36 OE8A 30 A7-1 22 A7-0 14 87-1 6 87·0 

35 CLKA8 29 A6·1 21 A6-0 13 86·1 5 86-0 

34 CLK8A 28 A5·1 20 A5-0 12 85-1 4 85·0 

33 CLKENA8 27 A4-1 19 A4-0 11 84·1 3 84-0 

32 CLKEN8A 26 A3·1 18 A3·0 10 83-1 2 83-0 

- - 25 A2-1 17 A2-0 9 82-1 1 82-0 

- - 24 AH 16 A1-0 8 81-1 0 81-0 

boundary-control register 

The boundary-control register (SCR) is 11 bits long. The SCR is used in the context of the RUNT instruction to 
implement additional test operations not included in the basic SCOppM instruction set. Such operations include 
pseudo-random pattern generation (PRPG), parallel signature analysis (PSA) with input masking, and binary 
count up (COUNT). Table 4 shows the test operations that are decoded by the SCR. 

During Capture-DR, the contents of the SCR are not changed. At power up or in Test-Logic-Reset, the SCR is 
reset to the binary value 00000000010, which selects the PSA test operation with no input masking. 

The boundary-control register order of scan is from TOI through bits 10-0 to TOO. Table 2 shows the 
boundary-control register bits and their associated test control signals. 

BCRBIT 
NUMBER 

10 

9 

8 

7 

Table 2. Boundary-Control Register Configuration 

TEST 
CONTROL 

SIGNAL 

MASK8 

MASK7 

MASK6 

MASK5 

BCRBIT TEST 

NUMBER 
CONTROL 

SIGNAL 

6 MASK4 

5 MASK3 

4 MASK2 

3 MASK1 
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data register description (continued) 

bypass register 

The bypass register is a one-bit scan path that can be selected to shorten the length of the system scan path, 
thereby reducing the number of bits per test pattern that must be applied to complete a test operation, 

During Capture-DR, the bypass register captures a logic 0, The bypass register order of scan is illustrated in 
Figure 3, 

roo --1 BOO ~ TOO 

Figure 3. Bypass Register Order of Scan 

Table 3. Instruction Register Opcodes 

BINARY CODEt 
SELECTED DATA 

BIT7-> BIT 0 SCOPE OPCODE DESCRIPTION 
REGISTER 

MSB -> LSB 

00000000 EXTEST Boundary scan Boundary scan 

10000001 BYPASS:j: Bypass scan Bypass 

10000010 SAMPLE/PRELOAD Sample boundary Boundary scan 

00000011 INTEST Boundary scan Boundary scan 

10000100 BYPASS:j: Bypass scan Bypass 

00000101 BYPASS:j: Bypass scan Bypass 

00000110 HIGHZ Control boundary to high impedance Bypass 

10000111 CLAMP Control boundary to 1/0 Bypass 

10001000 BYPASS:j: Bypass scan Bypass 

00001001 RUNT Boundary run test Bypass 

00001010 READBN Boundary read Boundary scan 

10001011 READBT Boundary read Boundary scan 

00001100 CELLTST Boundary self test Boundary scan 

10001101 TOPHIP Boundary toggle outputs Bypass 

10001110 SCANCN Boundary-control register scan Boundary control 

00001111 SCANCT Boundary-control register scan Boundary control 

All others BYPASS Bypass scan Bypass 

t Bit 7 is used to maintain even parity in the 8-bit instruction. . 
:j:The BYPASS instruction is executed in lieu of a SCOPETM instruction that is not supported in the 'ABT8952. 
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instruction register opcode description 

The instruction register opcodes are shown in Table 3. The following descriptions detail the operation of each 
instruction. 

boundary scan 

This instruction conforms to the IEEE Standard 1149.1-1990 EXTEST and INTEST instructions. The 
boundary-scan register is selected in the scan path. Data appearing at the device input pins is captured in the 
input BSCs, while data appearing at the outputs of the normal on-chip logic is captured in the output BSCs. Data 
that has been scanned into the input BSCs is applied to the inputs of the normal on-chip logic, while data that 
has been scanned into the output BSCs is applied to the device output pins. The device operates in the test 
mode. 

bypass scan 

This instruction conforms to the IEEE Standard 1149.1-1990 BYPASS instruction. The bypass register is 
selected in the scan path. A logic 0 value is captured in the bypass register during Capture-DR. The device 
operates in the normal mode. 

sample boundary 

This instruction conforms to the IEEE Standard 1149.1-1990 SAMPLE/PRELOAD instruction. The 
boundary-scan register is selected in the scan path. Data appearing at the device input pins is captured in the 
input BSCs, while data appearing at the outputs of the normal on-chip logic is captured in the output BSCs. The 
device operates in the normal mode: 

control boundary to high impedance 

This instruction conforms to the IEEE P1149.1A HIGHZ instruction. The bypass register is selected in the scan 
path. A logic 0 value is captured in the bypass register during Capture-DR. The device operates in a modified 
test mode in which all device I/O pins are placed in the high-impedance state, the device input pins remain 
operational, and the normal on-chip logic function is performed. 

control boundary to 1/0 

This instruction conforms to the IEEE P1149.1A CLAMP instruction. The bypass register is selected in the scan 
path. A logic 0 value is captured in the bypass register during Capture-DR. Data in the input BSCs is applied 
to the inputs of the normal on-chip logic, while data in the output BSCs is applied to the device output pins. The 
device operates in the test mode. 

boundary run test 

The bypass register is selected in the scan path. A logic 0 value is captured in the bypass register during 
Capture-DR. The device operates in the test mode. The test operation specified in the boundary-control register 
is executed during Run-Test/Idle. The five test operations decoded by the boundary-control register are: sample 
inputs/toggle outputs (TOPSIP), pseudo-random pattern generation (PRPG), parallel signature analysis (PSA), 
simultaneous PSA and PRPG (PSAlPRPG), and simultaneous PSA and binary count up (PSAICOUNT). 

boundary read 

The boundary-scan register is selected in the scan path. The value in the boundary-scan register remains 
unchanged during Capture-DR. This instruction is useful for inspecting data after a PSA operation. 

boundary self test 

The boundary-scan register is selected in the scan path. All BSCs capture the inverse of their current values 
during Capture-DR. In this way, the contents of the shadow latches can be read out to verify the integrity of both 
shift register and shadow latch elements of the boundary-scan register. The device operates in the normal 
mode. 
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instruction register opcode description (continued) 

boundary toggle outputs 

The bypass register is selected in the scan path, A logic 0 value is captured in the bypass register during 
Capture-DR, Data in the shift-register elements of the selected output BSCs is toggled on each rising edge of 
TCK in Run-Test/Idle and is then updated in the shadow latches and thereby applied to the associated device 
output pins on each falling edge of TCK in Run-Test/Idle, Data in the selected input BSCs remains constant and 
is applied to the inputs of U'i'e normal on-chip logic. Data appearing at the device input pins is not captured in 
the input BSCs, The device operates in the test mode. 

boundary-control register scan 

The boundary-control register is selected in the scan path. The value in the boundary-control register remains 
unchanged during Capture-DR. This operation must be performed priorto a boundary run test operation in order 
to specify which test operation is to be executed. 

Table 4. Boundary-Control Register Opcodes 

BINARY CODE 
BIT2 ..... BIT 0 DESCRIPTION 
MSB ..... LSB 

XOO Sample inputs/toggle outputs (TOPSIP) 

X01 Pseudo-random pattern generation/16-bit mode (PRPG) 

X10 Parallel signature analysis/16-bit mode (PSA) 

011 Simultaneous PSA and PRPG/8-bit mode (PSAlPRPG) 

111 Simultaneous PSA and binary count up/8-bit mode (PSAICOUNT) 

boundary-control register opcode description 

The boundary-control register opcodes are decoded from BCR bits 2-0 as shown in Table 4. The selected test 
operation is performed while the RUNT instruction is executed in the Run-Test/Idle state. The following 
descriptions detail the operation of each BCR instruction and illustrate the associated PSA and PRPG 
algorithms. 

It should be noted, in general, that while the control input BSCs (bits 37-32) are not included in the sample, 
toggle, PSA, PRPG, or COUNT algorithms, the output-enable BSCs (bits 37 -36 of the BSR) do control the drive 
state (active or high impedance) of the selected device output pins. It also should be noted that these BCR 
instructions are only valid when the device is operating in one direction of data flow (that is, OEAB of. OEBA). 
Otherwise, the bypass instruction is operated. 

PSA input masking 

Bits 10-3 of the boundary-control register are used to specify device input pins to be masked from PSA 
operations. Bit 10 selects masking for device input pin A8 during A-to-B data flow orfor device input pin B8 during 
B-to-A data flow. Bit 3 selects masking for device input pins A1 or B1 during A-to-B or B-to-A (jata flow, 
respectively. Bits intermediate to 10 and 3 mask corresponding device input pins in order from most significant 
to least significant, as indicated in Table 3. When the mask bit which corresponds to a particular device input 
has a logic 1 value, the device input pin is masked from any PSA operation, meaning that the state of the device 
input pin is ignored and has no effect on the generated signature. Otherwise, when a mask bit has a logic 0 value, 
the corresponding device input is not masked from the PSA operation. 
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boundary-control register opcode description (continued) 

sample inputs/toggle outputs (TOPSIP) 

Data appearing at the selected device input pins is captured in the shift-register elements of the selected BSCs 
on each rising edge of TCK, This data is then updated in the shadow latches of the selected input BSCs and, 
thereby, applied to the inputs of the normal on-chip logic. Data in the shift-register elements of the selected 
output BSCs is toggled on each rising edge of TCK and is then updated in the shadow latches and thereby 
applied to the associated device output pins on each falling edge of TCK. 

pseudo-random pattern generation (PRPG) 

A pseudo-random pattern is generated in the shift-register elements of the selected BSCs on each rising edge 
of TCK and then updated in the shadow latches and thereby applied to the associated device output pins on 
each falling edge of TCK. This data is also updated in the shadow latches of the selected input BSCs and, 
thereby, applied to the inputs of the normal on-chip logic. Figures 4 and 5 illustrate the 16-bit linear-feedback 
shift-register algorithms through which the patterns are generated. An initial seed value should be scanned into 
the boundary-scan register prior to performing this operation. Note that a seed value of all zeroes will not 
produce additional patterns. 

A8-1 AN A6-1 AS-I A4-1 A3-1 

80-0 87-0 86-0 8S-0 84-0 83-0 

Figure 4. 16-Bit PRPG Configuration (OEAB = 0, OEBA = 1) 

80-1 87-1 86-1 8S-1 84-1 83-1 

AO-O A7-0 A6-0 AS-O A4-0 A3-0 

Figure 5. 16-Bit PRPG Configuration (OEAB=1, OEBA = 0) 
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A2-1 A1-1 

82-0 81-0 

82-1 81-1 

A2-0 A1-0 
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boundary-control register opcode description (continued) 

parallel signature analysis (PSA) 

Data appearing at the selected device input pins is compressed into a 16-bit parallel signature in the 
shift-register elements of the selected BSCs on each rising edge of TCK. This data is then updated in the shadow 
latches of the selected input BSCs and, thereby, applied to the inputs of the normal on-chip logic. Data in the 
shadow latches of the selected output BSCs remains constant and is applied to the device outputs. Figures 6 
and 7 illustrate the 16-bit linear-feedback shift-register algorithms through which the signature is generated. An 
initial seed value should be scanned into the boundary-scan register prior to performing this operation. 

9-110 

A8-1 A7-1 A6-1 A5-1 A4-1 A3-1 

B8-0 B7-0 B6-0 B5-0 B4-0 B3-0 

Figure 6. 16-Bit PSA Configuration (OEAB = 0, OEBA = 1) 

B8-1 B7-1 B6-1 B5-1 B4-1 B3-1 

A8-0 A7-0 AS-O A5-0 A4-0 A3-0 

Figure 7. 16-Bit PSA Configuration (OEAB = 1, OEBA = 0) 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

A2-1 A1-1 

B2-0 B1-0 
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boundary-control register opcode description (continued) 

simultaneous PSA and PRPG (PSAlPRPG) 

Data appearing at the selected device input pins is compressed into an 8-bit parallel signature in the 
shift-register elements of the selected input BSCs on each rising edge of TCK. This data is then updated in the 
shadow latches of the selected input BSCs and, thereby, applied to the inputs of the normal on-chip logic. At 
the same time, an 8-bit pseudo-random pattern is generated in the shift-register elements of the selected output 
BSCs on each rising edge of TCK and then updated in the shadow latches and, thereby, applied to the 
associated device output pins on each falling edge of TCK. Figures 8 and 9 illustrate the 8-bit linear-feedback 
shift-register algorithms through which the signature and patterns are generated. An initial seed value should 
be scanned into the boundary-scan register prior to performing this operation. Note that a seed value of all 
zeroes will not produce additional patterns. 

(±)=D-

(±)=D-

AB-I A 7 -I A6-1 AS-I A4-1 A3-1 A2-1 A 1-1 

. 

8B-0 87-0 86-0 8S-0 84-0 83-0 82-0 81-0 

Figure 8. 8-Bit PSAlPRPG Configuration (OEAB = 0, OEBA = 1) 

8B-1 87-1 86-1 8S-1 84-1 83-1 82-1 81-1 

AB-O A7-0 A6-0 AS-O A4-0 A3-0 

Figure 9. 8-Bit PSAlPRPG Configuration (OEAB = 1, OEBA = 0) 
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boundary-control register opcode description (continued) 

simultaneous PSA and binary count up (PSAICOUNT) 

Data appearing at the selected device input pins is compressed into an 8-bit parallel signature in the 
shift-register elements of the selected input BSCs on each rising edge of TCK. This data is then updated in the 
shadow latches of the selected input BSCs and, thereby, applied to the inputs of the normal on-chip logic. At 
the same time, an 8-bit binary count-up pattern is generated in the shift-register elements of the selected output 
BSCs on each rising edge of TCK and then updated in the shadow latches and, thereby, applied to the 
associated device output pins on each falling edge ofTCK. In addition, the shift-register elements of the opposite 
output BSCs are used to count carries out of the selected output BSCs and, thereby, extend the count to 16 bits. 
Figures 10 and 11 illustrate the 8-bit linear-feedback shift-register algorithms through which the signature is 
generated. An initial seed value should be scanned into the boundary-scan register prior to performing this 
operation. 

9-112 

A8-1 A7-1 A6-1 AS-I A4-1 A3-1 A2-1 A1-1 

MS8 LS8 

QQQQQQQQ 
88-0 87-0 86-0 85-0 84-0 83-0 82-0 81-0 

Figure 10. 8-Bit PSAICOUNT Configuration (OEAB = 0, OEBA = 1) 

88-1 87-1 86-1 85-1 84-1 83-1 82-1 81-1 

MS8 

A8-0 A7-Q A6-0 A5-0 A4-0 A3-0 A2-0 

Figure 11. 8-Bit PSAICOUNT Configuration (OEAB = 1, OEBA = 0) 
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All test operations of the 'ABT8952 are synchronous to the test clock (TCK). Data on the TOI, TMS, and 
normal-function inputs is captured on the rising edge of TCK. Data appears on the TOO and normal-function 
output pins on the falling edge of TCK. The TAP controller is advanced through its states (as illustrated in 
Figure 1) by changing the value of TMS on the falling edge of TCK and then applying a rising edge to TCK. 

A simple timing example is illustrated in Figure 12. In this example, the TAP controller begins in the 
Test-Logic-Reset state and is advanced through its states as necessary to perform one instruction register scan 
and one data register scan. While in the Shift-IR and Shift-DR states, TOI is used to input serial data, and TOO 
is used to output serial data. The TAP controller is then returned to the Test-Logic-Reset state. Table 5 explains 
the operation of the test circuitry during each TCK cycle. 

TCK TAP STATE 
CYCLE(S) AFTERTCK 

1 Test-Logic-Reset 

2 Run-Test/Idle 

3 Select-OR-Scan 

4 Select-IR-Scan 

5 Capture-IR 

6 Shift-IR 

7-13 Shift-IR 

14 Exit1-IR 

15 Update-IR 

16 Select-OR-Scan 

17 Capture-OR 

18 Shift-OR 

19-20 Shift-OR 

21 Exit1-0R 

22 Update-OR 

23 Select-OR-Scan 

24 Select-IR-Scan 

25 Test-Logic-Reset 

Table 5. Explanation of Timing Example 

DESCRIPTION 

TMS is changed to a logic 0 value on the falling edge of TCK to begin advancing the TAP controller toward 
the desired state. 

The IR captures the 8-bit binary value 10000001 on the rising edge of TCK as the TAP controller exits the 
Capture-IR state. 

TOO becomes active and TOI is made valid on the falling edge of TCK. The first bit is shifted into the TAP on 
the riSing edge of TCK as the TAP controller advances to the next state. 

One bit is shifted into the IR on each TCK rising edge. With TOI held at a logic 1 value, the 8-bit binary value 
11111111 is serially scanned into the IR. Althe same time, the 8-bit binary value 10000001 is serially scanned 
out of the IR via TOO. In TCK cycle 13, TMS is changed to a logic 1 value to end the instruction register scan 
on the next TCK cycle. The last bit of the instruction is stiifted as the TAP controller advances from Shift-IR 
to Exit1-1R. 

TOO becomes inactive (goes to the high-impedance state) on the falling edge of TCK. 

The IR is updated with the new instruction (BYPASS) on the falling edge of TCK. 

The bypass register captures a logic 0 value on the rising edge of TCK as the TAP controller exits the 
Capture-OR state. 

TOO becomes active and TOI is made valid on the falling edge of TCK. The first bit is shifted into the TAP on 
the rising edge of TCK as the TAP controller advances to the next state. 

The binary value 101 is shifted in via TOI, while the binary value 010 is shifted out via TOO. 

TOO becomes inactive (goes to the high-impedance state) on the falling edge of TCK. 

In general, the selected data register is updated with the new data on the falling edge of TCK. 

Test operation completed 
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Figure 12. Timing Example 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Input voltage range, VI (I/O ports) (see Note 1) ...................................... -0.5 V to 5.5 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT8952 ................................... 96 mA 

SN74ABT8952 . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. .. ... 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Storage temperature range ............................ ',' . . . . . . . . . . . . . . . .. . . . . . . .. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device, These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied, Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed, 

recommended operating conditions (see Note 2) 

Vce Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

10H High-level output current 
~ 

10L Low-level output current 

1'1t!1'!N Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or 110) must be held high or low. 
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SN54ABT8952 SN74ABT8952 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 ~{'t 2 

(~p.8 0.8 

o <fVcc 0 Vec 

,~J' -24 -32 

,};~r 48 64 

A'i' 10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

nslV 

"C 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT8952 
PARAMETER TEST CONDITIONS 

TYPt MIN MAX MIN MAX 

VIK Vee =4.5 V, II =-18 mA -1.2 -1.2 

Vee =4.5 V, 10H =-3 mA 2.5 2.5 

Vee=5V, 10H =-3mA 3 3 
VOH 

Vee =4.5 V, 10H =-24 mA 2 2 

Vee =4.5 V, 10H =-32 mA 2:1: 

Vee =4.5 V, IOl=48 mA 0.55 0.55 
VOL 

0.55:1: Vee=4.5 V, 10l = 64 mA 

Vee=5.5V, 
elK, elKEN, 

±1 ±1 
II VI = Vee or GNO 

OE, TeK ,,>!" 
A or B ports ±100 ±lQo 

IIH Vee =5.5 V, VI = Vee TOI, TMS 10 ,:J~110 
III Vee=5.5V, VI =GNO TOI, TMS -160 I:V~160 

10ZH§ Vee =5.5 V, VO=2.7V 50 ,,:j," 50 

10Zl§ Vee =5.5 V, VO=0.5V -50 (~;:> -50 

I off Vee = 0, Vl orV055.5V ±100 <~c 

leEX Vee =5.5V, Vo = 5.5 V Outputs hi!;Jh 50 50 

10~ Vee =5.5 V, VO=2.5V -50 -100 -180 -50 -180 

Vee =5.5 V, Outputs high 0.9 2 2 

ICC 10=0, 
A or B 

Outputs low 30 38 38 
VI = Vee or GNO 

ports 
Outputs disabled 0.9 2 2 

8lee# 
Vee =5.5 V, One input at 3.4 V, 

1.5 1.5 
Other inputs at Vee or GNO 

ei VI = 2.5 V or 0.5 V Control inputs 3 

eio Vo = 2.5 V or 0.5 V Aor B ports 10 

Co Vo = 2.5 V or 0.5 V TOO 8 

t All typical values are at Vee = 5 V. 
:I: On products compliant to Mll-STO-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 
~ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT8952 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

10 

-160 

50 

-50 

±100 

50 

-50 -180 

2 

38 

2 

1.5 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GNO. 

PRODUCT PREVIEW information concerns products in the formative or 
desiQ" phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without nolice. ~TEXAS 
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UNIT 

V 

V 

V 

~ 

~ 

~ 

~A 

~A 

~A 

~A 

mA 

mA 

mA 

pF 

pF 

pF 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Figure 13) 

SN54ABT8952 SN74ABT8952 
UNIT 

MIN MA~ MIN MAX 

fclock Clock frequency ClKAB or ClKBA a ~ a 100 MHz 

tw Pulse duration ClKAB or ClKBA high or low 3 J!:,J 3 n5 

A before ClKABi or B before ClKBAi 4.5",'{ 4.5 
Isu Setup time 

ClKEN before ClKi 4~ 
ns 

4.5 

A after ClKABi or B after ClKBA i .0vO a 
th Hold time ns 

ClKEN after ClKi ~'" a a 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 13) 

fclock Clock frequency 

tw Pulse duration 

tsu Setup time 

th Hold time 

td Delay time 

tr Rise time 

PRODUCT PREVIEW information concerns products in the formative or 

~~~~ro:~re ~1~=.e~~~~~r::~~::re::es ~~: 'lgO:: 
change or discontinue these products without notice. 
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TCK 

TCK high or low 

A, B, ClK, ClKEN, or OE before TCKi 

TDI before TCKi 

TMS before TCKi 

A, B, ClK, ClKEN, or OE after TCKi 

TDI after TCKi 

TMS after TCKi 

Power up to TCKi 

Vce power up 

-!II TEXAS 
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SN54ABT8952 SN74ABT8952 
UNIT 

MIN MAX MIN MAX 

a 50 a 50 MHz 

5 5 ns 

5 £:!: 5 

6 {:fl:"" 6 n5 

6 Dt;!;' 6 

t'. a 
«::ill a ns 

~3 a a 
'It 50 50 n5 

1 1 its 
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switching characteristics over recommended ranges of supply voltage and. operating free-air 
temperature (unless otherwise noted) (normal mode) (see Figure 13) 

FROM TO 
vcc =5V, SN54ABT8952 SN74ABT8952 

PARAMETER (INPUT) (OUTPUT) 
TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

fmax CLK A or B 100 130 100 .,;:~l;' 100 MHz 

tpLH 3 4.6 5,4 3 /~:5 3 6.3 
CLKAB or CLKBA B or A 

2.5 ~,J:5.5 
ns 

tpHL 2.5 3.8 4.6 ,,"' 2.5 5.3 

tpZH 2 4.1 4.9 '1,:- 5.9 2 5.8 
OEABorOEBA B or A 

$;5 
ns 

tpZL 2.5 4.7 5.5 7.1 2.5 6.9 

tpHZ 
OEABorOEBA 

2.5 5.3 6.1 .t:~:2.5 7.5 2.5 7.3 
BorA ", ns 

tpLZ 3 4.5 5.3 3 6.3 3 6.1 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 13) 

FROM 
PARAMETER 

(INPUT) 

fmax TCK 

tpLH 
TCKJ. 

tpHL 

tpLH 
TCKJ. 

tpHL 

tpZH 
TCKJ. 

tpZL 

tpZH 
TCKJ. 

tpZL 

tpHZ 
TCKJ. 

tpLZ 

tpHZ 
TCKJ. 

tpLZ 

PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 

~~:~~~~:C~~i=~~e~~~::: ~~:~:::.serves the right to 

TO 
VCC=5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP 

50 90 

3.5 8 
AorB 

3 7.7 

2.5 4.3 
TOO 

2.5 4.2 

4.5 8.2 
A or B 

4.5 9 

2.5 4.3 
TDO 

2.5 4.9 

3.5 8,4 
AorB 

3 8 

3 5.9 
TDO 

3 5 

~TEXAS 
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MAX 

9.5 

9 

5.5 

5.5 

9.5 

10.5 

5.5 

6 

10.5 

10.5 

7 

6.5 
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SN54ABT8952 SN74ABT8952 
UNIT 

MIN MAX MIN MAX 

50 50 MHz 

3.5 12.5 3.5 12 
ns 

3 12 3 11.5 

2.5 .:i!: 2.5 6.5 

,;,(;:7 ns 
2.5 2.5 6.5 

4.5 ,:;FI12.5 4.5 12 

4-1;'. 13.5 
ns 

4.5 13 

i£;5 7 2.5 6.5 

(~,,2.5 
ns 

7.5 2.5 7 

'1, 3.5 14 3.5 13.5 
ns 

3 13.5 3 13 

3 9 3 8.5 
ns 

3 8 3 7.5 
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PARAMETER MEASUREMENT INFORMATION 

o 7V 

5000 
From Output ---.----4._-vv\r-----' 

Under Test 

CL=50pF 

(see Note A) I SOOO 

Sl o Open 

rD 

TEST 

tpLWtPHL 
tPLZItPZL 
tpHZltpZH 

-=-

LOAD CIRCUIT FOR OUTPUTS 

Sl 

Open 
7V 

Open 

3V 
Timing Input ------~.S V 

___ ~-..J. 1'-______ OV 

I~ .~ ~ 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=:>:<l.SV )(l.SV 

1 
1 1 

KtPHL tpLH~ 

1 

Data Input 

3V 
Output 

OV Control 

Output 

itsu ' th 1 

--=x--"" \SV ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

==>(1.5 V ):(l.SV 
1 

tpZL~ ~ I 
1 : tPLZ -1 

3V 

OV 

3.SV 

Output !l.SV 
I ~VOH 

1 
Waveform 1 

I 1.S V I I 1.S V 
Sl at 7 V VOL+ 0.3 V 

1 I VOL I ---- VOL 
1 ~tPLH 

(see Note C) 
I I tPHZ ~ ~ tPHL~ 

Output 
tpZH~ ~ I I ---- VOH 

Waveform 2 
\1.5V 

FVOH VOH-0.3V 
1.S V Sl at Open Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

VOL (see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH·LEVEL ENABLING 

= OV 

NOTES: A. CL includes probe and jig capacitance. 
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B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 0, tr " 2.5 ns, tf" 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 13. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
SCOPE ™ Family of Testability Products 

• Members of the Texas Instruments 
Wldebus ™ Family 

• Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port and 
Boundary-Scan Architecture 

• SCOPE ™ Instruction Set 
- IEEE Standard 1149.1-1990 Required 

Instructions and P1149.1A CLAMP and 
HIGHZ 

- Parallel Signature Analysis at Inputs 
- Pseudo-Random Pattern Generation 

From Outputs 
- Sample InputsIToggle Outputs 
- Binary Count From Outputs 
- Device Identification 
- Even-Parity Opcodes 

• State-of-the-Art EPIC-lIB T" BiCMOS Design 
Significantly Reduces Power Dissipation 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

The SN54ABT18245 and SN74ABT18245 scan 
test devices with 18-bit bus transceivers are 
members of the Texas Instruments SCOPET" 
testability IC family. This family of devices 
supports IEEE Standl,ird 1149.1-1990 boundary 
scan to facilitate testing of complex circuit board 
assemblies. Scan access to the test circuitry is 
accomplished via the 4-wire test access port 
(TAP) interface. 

SN54ABT18245, SN74ABT18245 
SCAN TEST DEVICES WITH 

18-81T BUS TRANSCEIVERS 
SCBSII DB - AUGUST 1992 - REVISED JUNE 1993 

SN54ABT18245 •.• WD PACKAGE 
SN74ABT18245 ..• DL PACKAGE 

(TOP VIEW) 

1DIR 1 10E 

1B1 1A1 

1B2 1A2 

GND GND 

1B3 1A3 

1A4 

VCC VCC 
1B5 1A5 

1A6 

1B7 1A7 

GND 11 GND 

1B8 1A8 

1B9 1A9 

2B1 2A1 

2B2 2A2 

2B3 2A3 

2B4 2A4 

GND GND 

2B5 2A5 

2B6 2A6 

2B7 2A7 

VCC VCC 
2B8 2A8 

2B9 2A9 

GND GND 

2DIR 20E 

TOO TDI 

TMS TCK 

In the normal mode, these devices are 18-bit noninverting bus transceivers. They can be used either as two 9-bit 
transceivers or one 18-bit transceiver. The test circuitry can be activated by the TAP to take snapshot samples 
of the data appearing at the device pins or to perform a self test on the boundary test cells. Activating the TAP 
in the normal mode does not affect the functional operation of the SCOPE''' bus transceivers. 

Data flow is controlled by the direction-control (DIR) and output-enable (OE) inputs. Data transmission is 
allowed from the A bus to the B bus or from the B bus to the A bus depending upon the logic level at DIR. The 
output-enable (OE) can be used to disable the device so that the buses are effectively isolated . 

. In the test mode, the normal operation of the SCOPE''' bus transceivers is inhibited and the test circuitry is 
enabled to observe and control the I/O boundary of the device. When enabled, the test circuitry can perform 
boundary scan test operations according to the protocol described in IEEE Standard 1149.1-1990. 

SCOPE, Widebus, and EPIC-lIB are trademarks of Texas Instruments IrlCorporated. 

UNLESS OTHERWISE NOTED 11110 document contelno PRODUCTION 

==:u~ c;;:.rr;:.: ~r.:.~.:.:.. "'::!:-OnI co:- ~ 
PlOd ... l .. proceosIng does IlOl -.fly include tooting of'i 
panrneters. 
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description (continued) 

Four dedicated test pins are used to observe and control the operation of the test circuitry: test data input (TOI), 
test data output (TOO), test mode select (TMS), and test clock (TCK). Additionally, the test circuitry can perform 
other testing functions such as parallel signature analysis on data inputs and pseudo-random pattem generation 
from data outputs. All testing and scan operations are synchronized to the TAP interface. 

The SN74ABT1824q is available in TI's shrink small-outline package (OL), which provides twice the 1/0 pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT18245 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT18245 is characterized for operation from -40°C to 85°C. 
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FUNCTION TABLE 
(normal mode, each 9-blt section) 

INPUTS 
OPERATION 

OE DIR 

L L B data to A bus 

L H A data to B bus 

H X Isolation 
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functional block diagram 

10lR -"-----I 

1 OE --'5=-=6_---1 

1A1 

-

20lR 
26 

20E 
31 

1"'----
I 

43 I 
2A1 

I 
I L _____ 

-

VCC 

TOI 
30 

VCC 

TMS 
28 

29 
TCK 

Boundary-8can Register 

SN54ABT18245, SN74ABT18245 
SCAN TEST DEVICES WITH 

18·BIT BUS TRANSCEIVERS 
SCBS110B - AUGUST 1992 - REVISED JUNE 1993 

----------------
One of Nine Channels 

2 
1B1 

I 
I 

---------------- - _____ .J 

One of Nine Channels 

14 
2B1 

I 
I 

---------------- -
_____ .J 

TAP 
Controller 
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PIN NAME 

GND 

TCK 

TOI 

TOO 

TMS 

VCC 

1A1-1A9, 
2Al-2A9 

181-189, 
281-289 

1DIR,2DIR 

iOE,20E 

9-122 

Terminal Functions 

DESCRIPTION 

Ground 

Test clock. One offour pins required by IEEE Standard 1149.1-1990. Test operations olthe device are synchronous to the test 
. clock. Data is captured on the rising edge of TCK and outputs change on the falling edge of TCK. 

' Test data input. One offour pins required by IEEE Standard 1149.1-1990. The test data input is the serial inputtor shifting data 
through the instruction register or selected data register. An internal pullup forces TDlto a high level if left unconnected. 

T~st data output. One offour pins required by I EEE Standard 1149.1-1990. The test data output is the serial outpulfor shifting 
data through the instruCtion register or selected data register. 

Test mode select. One of four pins required by IEEE Standard 1149.1-1990. The test mode select input directs the device 
through its test access port (TAP) controller states. An internal pullup forces TMS t,o a high level if left unconnected. 

Supply voltage 

Normal-function A-bus I/O ports. See function table for normal-mode logic. 

Normal-function 8-bus I/O ports. See function table for normal-mode logic. 

Normal-function direction controls. See function table for normal-mode logic. 

Normal-function output enables. See function table for normal-mode logic. 
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test architecture 

SN54ABT18245, SN74ABT18245 
SCAN TEST DEVICES WITH 

18·BIT BUS TRANSCEIVERS 
SCBSllDB - AUGUST 1992 - REVISED JUNE 1993 

Serial test information is conveyed by means of a 4-wire test bus or test access port (TAP), that conforms to IEEE 
Standard 1149.1-1990. Test instructions, test data, and test control signals are all passed along this serial test 
bus. The TAP controller monitors two signals from the test bus, namely TCK and TMS. The function of the TAP 
controller is to extract the synchronization (TCK) and state control (TMS) signals from the test bus and generate 
the appropriate on-chip control signals for the test structures in the device. Figure 1 shows the TAP controller 
state diagram. 

The TAP controller is fully synchronous to the TCK signal. Input data is captured on the rising edge of TCK and 
output data changes on the falling edge of TCK. This scheme ensures that data to be captured is valid for fully 
one-half of the TCK cycle. 

The functional block diagram illustrates the IEEE Standard 1149.1-1990 4-wire test bus and boundary-scan 
architecture and the relationship between the test bus, the TAP controller, and the test registers. As illustrated, 
the device contains an 8-bit instruction register and four test data registers: a 44-bit boundary-scan register, a 
3-bit boundary-control register, a 1-bit bypass register, and a 32-bit device identification register. 

Test-logic-Reset 

TMS=H TMS=l 

Run-TestJIdle 

TMS=l 

Figure 1. TAP Controller State Diagram 
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state diagram description 

The test access port (TAP) controller is a synchronous finite state machine that provides test control signals 
throughout the device. The state diagram is illustrated in Figure 1 and is in accordance with IEEE Standard 
1149.1-1990. The TAP controller proceeds through its states based on the level of TMS at the rising edge of 
TCK. 

As illustrated, the TAP controller consists of sixteen states. There are six stable states (indicated by a looping 
arrow in the state diagram) and ten unstable states. A stable state is defined as a state the TAP controller can 
retain for consecutive TCK cycles. Any state that does not meet this criterion is an unstable state. 

There are two main paths though the state diagram: one to access and control the selected data register and 
one to access and control the instruction register. Only one register can be accessed at a time. 

Test-Logic-Reset 

The device powers up in the Test-Logic-Reset state. In the stable Test-Logic-Reset state, the test logic is reset 
and is disabled so that the normal logic function of the device is performed. The instruction register is reset to 
an opcode that selects the optionallDCODE instruction, if supported, or the BYPASS instruction. Certain data 
registers can also be reset to their power-up values. 

The state machine is constructed such that the TAP controller returns to the Test-Logic-Reset state in no more 
than five TCK cycles if TMS is left high. The TMS pin has an intemal pullup resistor that forces it high if left 
unconnected or if a board defect causes it to be open circuited. 

For the 'ABT18245, the instruction register is reset to the binary value 10000001, which selects the IDCODE 
instruction. Each bit in the bouridary-scan register is reset to logic O. The boundary-control register is reset to 
the binary value 010, which selects the PSA test operation. ' 

Run-TestJIdle 

The TAP controller must pass through the Run-Test/Idle state (from Test-Logic-Reset) before executing any test 
operations. The Run-Test/Idle state can also be entered following data register or instruction register scans. 
Run-Test/Idle is provided as a stable state in which the test logic can be actively running a test or can be idle. 

The test operations selected by the boundary-control register are performed while the TAP.controlier is in the 
Run-Test/Idle state. 

Select-OR-Scan, Select-IR-Scan 

No specific function is performed in the Select-OR-Scan and Select-IR-Scan states, and the TAP controller exits 
either of these states on the next TCK cycle. These states are provided to allow the selection of either data 
register scan or instruction register scan. 

Capture-DR 

When a data register scan is selected, the TAP controller must pass through the Capture-DR state. In the 
Capture-DR state, the selected data register can capture a data value as specified by the current instruction. 
Such capture operations occur on the rising edge of TCK upon which the TAP controller exits the Capture-DR 
state. 

Shift-DR 

Upon entry to the Shift-DR state, the data register is placed in the scan path between TDI and TOO, and on the 
first falling edge of TCK, TOO goes from the high-impedance state to an active state. TOO enables to the logic 
level present in the least significant bit of the selected data register. 

While in the stable Shift-DR state, data is serially shifted through the selected data register on each TCI< cycle. 
The first shift occurs on the first rising edge of TCK after entry to the Shift-DR state (i.e., no shifting occurs during 
the TCK cycle in which the TAP controller changes from Capture-DR to Shift-DR or from Exit2-DR to Shift-DR). 
The last shift occurs on the rising edge of TCK upon which the TAP controller exits the Shift-DR state. 
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state diagram description (continued) 

Exit1-DR, Exit2-DR 

SN54ABT18245, SN74ABT18245 
SCAN TEST DEVICES WITH 

18·BIT BUS TRANSCEIVERS 
SCBS110B - AUGUST 1992 - REVISED JUNE 1993 

The Exit1-0R and Exit2-0R states are temporary states used to end a data register scan. It is possible to return 
to the Shift-OR state from either Exit1-0R or Exit2-0R without recapturing the data register. 

On the first falling edge of TCK after entry to Exit1-0R, TOO goes from the active state to the high-impedance 
state. 

Pause-DR 

No specific function is performed in the stable Pause-OR state, in which the TAP controller can remain 
indefinitely. The Pause-OR state provides the capability of suspending and resuming data register scan 
operations without loss of data. 

Update-DR 

If the current instruction calls for the selected data register to be updated with current data, such update occurs 
on the falling edge of TCK following entry to the Update-OR state. 

Capture-IR 

When an instruction register scan is selected, the TAP controller must pass through the Capture-IR state. In the 
Capture-IR state, the instruction register captures its current status value. This capture operation occurs on the 
rising edge of TCK upon which the TAP controller exits the Capture-IR state. 

For the' ABT18245, the status value loaded in the Capture-IR state is the fixed binary value 10000001. 

Shift-IR 

Upon entry to the Shift-IR state, the instruction register is placed in the scan path between TOI and TOO, and 
on the first falling edge of TCK, TOO goes from the high-impedance state to an active state. TOO enables to 
the logic level present in the least significant bit of the instruction register. 

While in the stable Shift-IR state, instruction data is serially shifted through the instruction register on each TCK 
cycle. The first shift occurs on the first rising edge of TCK after entry to the Shift-IR state (Le., no shifting occurs 
during the TCK cycle in which the TAP controller changes from Capture-IR to Shift-IR or from Exit2-IR to 
Shift-IR). The last shift occurs on the rising edge of TCK upon which the TAP controller exits the Shift-IR state. 

Exit1-IR, Exit2-IR 

The Exit1-IR and Exit2-IR states are temporary states used to end an instruction register scan. It is possible to 
return to the Shift-IR state from either Exit1-IR or Exit2-IR without recapturing the instruction register. 

On the first falling edge of TCK after entry to Exit1-IR, TOO goes from the active state to the high-impedance 
state. . 

Pause-IR 

No specific function is performed in the stable Pause-IR state, in which the TAP controller can remain indefinitely. 
The Pause-IR state provides the capability of suspending and resuming instruction register scan operations 
without loss of data. 

Update-IR 

The current instruction is updated and takes effect on the falling edge of TCK following entry to the Update-IR 
state. 
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register overview 

With the exception of the bypass and device identification registers, any test register can be thought of as a serial 
shift register with a shadow latch on each bit. The bypass and device identification registers differ in that they 
contain only a shiftre~ister. During the appropriate capture state (Capture-IR for instruction register, 
Capture-DR for data registers), the shift register can be parallel loaded from a source specified by the current 
instruction. During the appropriate shift state (Shift-IR or Shift-DR), the contents of the shift register are shifted 
out from TOO while new contents are shifted in at TDI. During the appropriate update state (Update-IR or 
Update-DR), the shadow latches are updated from the shift register. 

instruction register description 

The instruction register (IR) is eight bits long and is used to tell the device what instruction is to be executed. 
, Information contained in the instruction includes the mode of operation (either normal mode, in which the device 

performs its normal logic function, or test mode, in which the normal logic function is iI'lhibited or altered), the 
test operation to be performed, which of the four data registers is to be selected for inclusion in the scan path 
during data register scans, and the source of data to be captured into the selected data register during 
Capture-DR. 

TDI 

Table 3 lists the instructions supported by the 'ABT18245. The even-parity feature specified for SCOPETM 
devices is supported in this device. Bit 7 of the instruction opcode is the parity bit. Any instructions that are 
defined for SCOPETM devices but are not supported by this device default to BYPASS. 

During Capture-IR, the IR captures the binary value 10000001. As an instruction is shifted in, this value is shifted 
out via TOO and can be inspected as verification that the IR is in the scan path. During Update-IR, the value 
that has been shifted into the IR is loaded into shadow latches. At this time, the current instruction is updated 
and any specified mode change takes effect. At power up or in the Test-Logic-Reset state, the IR is reset to the 
binary value 10000001, which selects the IDCODE instruction. 

The instruction register order of scan is illustrated in Figure 2. 

Bit 7 
---Jo Parity ~ Bit 6 

(MSB) 
~ BitS ~ Bit 4 ,....... BIt3 ~ Bit 2 ~ 

Figure 2. Instruction Register Order of Scan 
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data register description 

boundary-scan register 
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The boundary-scan register (BSR) is 44 bits long. It contains one boundary-scan cell (BSC) for each 
normal-function input pin, one BSC for each normal-function I/O pin (one single cell for both input data and 
output data), and one BSC for each of the internally decoded output-enable signals (10EA, 20EA, 10EB, 
20EB). The BSR is used 1) to store test data that is to be applied externally to the device output pins, and/or 
2) to capture data that appears internally at the outputs ofthe normal on-chip logic and/or externally at the device 
input pins. 

The source of data to be captured into the BSR during Capture-DR is determined by the current instruction. The 
contents of the BSR can change during Run-Test/Idle as determined by the current instruction. At power up or 
in Test-Logic-Reset, the value of each BSC is reset to logic O. 

When external data is to be captured, the BSCs for signals 1 OEA,20EA, 1 OEB, and 20EB capture logic values 
determined by the following~itive-Iogic equations: 10EA=10E.1DIR, 20EA=20E.2DIR, 
10EB = 10E. DIR, and 20EB = 20E • DIA. When data is to be applied externally, these BSCs'control the 
drive state (active or high impedance) of their respective outputs. 

The boundary-scan register order of scan is from TDI through bits 43-0 to TDO. Table 1 shows the 
boundary-scan register bits and their associated device pin signals. 

Table 1. Boundary-Scan Register Configuration 

BSRBIT DEVICE BSR BIT DEVICE BSRBIT DEVICE BSRBIT DEVICE BSRBIT DEVICE 
NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL 

43 20E8 35 2A9-1/0 26 lA9-I/O 17 289-1/0 8 189-110 

42 lOE8 34 2AB-I/O 25 lAB-I/O 16 288-1/0 7 188-1/0 

41 20EA 33 2A7-1/0 24 lA7-1/0 15 287·1/0 6 187-1/0 

40 10EA 32 2AB-I/O 23 lA6·I/O 14 286·1/0 5 186-1/0 

39 2DIR 31 2AS-I/0 22 lAS·I/O 13 285·1/0 4 185-1/0 

38 10IR 30 2A4-1/0 21 lA4-I/O 12 284-1/0 3 184-1/0 

37 20E 29 2A3-1/0 20 lA3-I/O 11 283-1/0 2 183-1/0 

36 10E 28 2A2-1/0 19 lA2-I/O 10 282-1/0 1 182-1/0 

- - 27 2Al-1/0 18 lA1-I/O 9 281-1/0 0 181-1/0 

boundary-control register 

The boundary-control register (SCR) is three bits long. The SCR is used in the context of the RUNT instruction 
to implement additional test operations not included in the basic SCOPETM instruction set. Such operations 
include pseudo-random pattern generation (PRPG), parallel signature analysis (PSA), and binary count up 
(COUNT). Table 4 shows the test operations that are decoded by the SCA. 

During Capture-DR, the contents of the SCR are not changed. At power up or in Test-Logic-Reset, the BCR is 
reset to the binary value 010, which selects the PSA test operation. 

The boundary-control register order of scan is illustrated in Figure 3. 

TDI 4 ;~) H .. , H :::)~TDO 
Figure 3. Boundary-Control Register Order of Scan 
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data register description (continued) 

bypass register 

The bypass register is a 1-bit scan path that can be selected to shorten the length of the system scan path, 
reducing the number of bits per test pattern that must be applied to complete a test operation. 

During Capture-DR, the bypass register captures a logic O. The bypass register order of scan is illustrated in 
Figure 4. 

m~ BO. ~TDO 
Figure 4. Bypass Register Order of Scan 

device identification register 

The device identification register (lOR) is 32 bits long. It can be selected and read to identify the manufacturer, 
part number, and version of this device. 

During Capture-DR, the binary value 00000000000000000101000000101111 (0000502F, hex) is captured in 
the device identification register to identify this device as Texas Instruments SN54n4ABT18245, version O. 

The device identification register order of scan is from TOO through bits 31-0 to TOO. Table 2 shows the device 
identification register bits and their significance. 

9-,128 

Table 2. Device Identification Register Configuration 

IDRBIT IDENTIFICATION IDRBIT IDENTIFICATION .IDRBIT IDENTIFICATION 
NUMBER SIGNIFICANCE NUMBER SIGNIFICANCE NUMBER SIGNIFICANCE 

31 VERSION3 27 PARTNUMBER15 11 MANUFACTURER10t 

30 VERSION2 26 PARTNUMBER14 10 MANUFACTURER09t 

29 VERSION1 25 PARTNUMBER13 9 MANUFACTURER08t 

28 VERSIONO 24 PARTNUMBER12 8 MANUFACTURERon 

- - 23 PARTNUMBER11 7 MANUFACTURER06t 

- - 22 PARTNUMBER10 6 MANUFACTURER05t 

- - 21 PARTNUMBER09 5 MANUFACTURER04t 

- - 20 PARTNUMBER08 4 MANUFACTURER03t 

- - 19 PARTNUMBER07 3 MANUFACTURER02t 

- - 18 PARTNUMBER06 2 MANUFACTURER01 t 

- - 17 PARTNUMBER05 1 MANUFACTUREROOt 

- - 16 PARTNUMBER04 0 LOGIC1t 

- - 15 PARTNUMBER03 - -
- - 14 PARTNUMBER02 - -
- - 13 PARTNUMBER01 - -
- - 12 PARTNUMBEROO - -.. 

t Note !hatfor TI products, bits 11-0 of the device Identification register always contains the binary value 0000001 01111 (02F, 
hex). . 
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Table 3. Instruction Register Opcodes 

BINARY CODEt 
SELECTED DATA 

BIT7 ..... BITO SCOPE OPCODE DESCRIPTION 
REGISTER 

MODE 
MSB ..... LSB 

00000000 EXTEST Boundary scan Boundary scan Test 

10000001 IDCODE Identification read Device identification Normal 

10000010 SAMPLE/PRELOAD Sample boundary Boundary scan Normal 

00000011 BYPASS:I: Bypass scan Bypass Normal 

10000100 BYPASS:I: Bypass scan Bypass Normal 

00000101 BYPASS:I: Bypass scan Bypass Normal 

00000110 HIGHZ Control boundary to high impedance Bypass Modified test 

10000111 CLAMP Control boundary to 1/0 Bypass Test 

10001000 BYPASS:I: Bypass scan Bypass Normal 

00001001 RUNT Boundary run test Bypass Test 

00001010 READBN Boundary read Boundary scan Normal 

10001011 READBT Boundary read Boundary scan Test 

00001100 CELLTST Boundary self test Boundary scan Normal 

10001101 TOPHIP Boundary toggle outputs Bypass Test 

10001110 SCANCN Boundary-control register scan- Boundary control Normal 

00001111 SCANCT Boundary-control register scan Boundary control Test 

All others BYPASS Bypass scan Bypass Normal 

t Bit 7 is used to maintain even parity in the 8-bit instruction. 
:I: The BYPASS instruction is executed in lieu of a SCOPE ™ instruction that is not supported in the' ABT18245. 

instruction register opcode description 

The instruction register opcodes are shown in Table 3. The following descriptions detail the operation of each 
instruction. 

boundary scan 

This instruction conforms to the IEEE Standard 1149.1-1990 EXTEST instruction. The boundary-scan register 
is selected in the scan path. Data appearing at the device input and I/O pins is captured in the associated BSCs. 
Data that has been scanned into the input BSCs is applied to the inputs of the normal on-Chip logic, while data 
scanned into the I/O BSCs for pins in the output mode is applied to the device I/O pins. Data present at the device 
I/O pins is passed through the I/O BSCs to the normal on-Chip logic. For I/O pins, the operation of a pin as input 
or output is determined by the contents of the output -enable BSCs (bits 43-40 of the BSR). When a given output 
enable is active (logic 1), the associated liD pins operate in the output mode. Otherwise, the liD pins operate 
in the input mode. The device operates in the test mode. 

identification read 

This instruction conforms to the IEEE Standard 1149.1-1990 IDCODE instruction. The device identification 
register is selected in the scan path. The device operates in the normal mode. 

sample boundary 

This instruction conforms to the IEEE Standard 1149.1-1990 SAMPLE/PRELOAD instruction. The 
boundary-scan register is selected in the scan path. Data appearing at the device input pins and I/O pins in the 
input mode is captured in the associated BSCs, while data appearing at the outputs of the normal on-chip logic 
is captured in the BSCs associated with 1/0 pins in the output mode. The device operates in the normal mode. 
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instruction register opcode description (continued) 

bypass scan 

This instruction conforms to the IEEE Standard 1149.1-1990 BYPASS instruction. The.bYpass register is 
selected in the scan path. A logic 0 value is captured in the bypass register during Capture-DR. The device 
operates in the normal mode. 

control boundary to high impedance 

This instruction conforms to the IEEE P1149.1 A HIGHZ instruction. The bypass register is selected in the scan 
path. A logic 0 value is captured in the bypass register during Capture-DR. The device operates in a modified 
test mode in which all device 110 pins are placed in the high-impedance state, the device input pins remain 
operational, and the normal on-chip logic function is performed. 

control boundary to 1/0 

This instruction conforms to the IEEE P1149.1 A CLAMP instruction. The bypass register is selected in the scan 
path. A logic 0 value is captured in the bypass register during Capture-DR. Data in the input BSCs is applied 
to the inputs of the normal on-chip logic, while data in the 110 BSCs for pins in the output mode is applied to the 
device 110 pins. The device operates in the test mode. 

boundary run test 

The bypass register is selected in the scan path. A logic 0 value is captured in the bypass register during 
Capture-DR. The device operates in the test mode. The test operation specified in the boundary-control register 
is executed during Run-Test/Idle. The five test operations decoded by the boundary-control register are: sample 
inputs/toggle outputs (TOPSIP), pseudo-random pattern generation (PRPG), parallel signature analysis (PSA), 
simultaneous PSA and PRPG (PSAlPRPG), and simultaneous PSA and binary count up (PSAlCOUNT). 

boundary read 

The boundary-scan register is selected in the scan path. The value in the boundary-scan register remains 
unchanged during Capture-DR. This instruction is useful for inspecting data after a PSA operation. 

. , 
boundary self test 

The boundary-scan register is selected in the scan path. All BSCs capture the inverse of their current values 
during Capture-DR. In this way, the contents of the shadow latches can be read out to verify the integrity of both 
shift register and shadow latch elements of the boundary-scan register. The device operates in the normal 
mode. 

boundary toggle outputs 

The bypass register is selected in the scan path. A logic 0 value is captured in the bypass register during 
Capture-DR. Data in the shift-register elements of the selected output-mode BSCs"is toggled on each rising 
edge of TCK in Run-Test/Idle and is then updated in the shadow latches and thereby applied to the associated 
device 110 pins on 9l:ich falling edge of TCK in Run-Test/Idle. Data in the input-mode BSCs remains constant. 
Data appearing at the device input or 110 pins is not captured in the input-mode BSCs. The device operates in 
the test mode. 

boundary-control register scan 

The boundary-control register is selected in the scan path. The value in the boundary-control register remains 
unchanged during Capture-DR. This operation must be performed prior to a boundary run test operation in order 
to specify which test operation is to be executed. 
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Table 4. Boundary-Control Register Opcodes 

BINARY CODE 
BIT 2 -+ BIT 0 DESCRIPTION 
MSB-+ LSB 

XOO Sample inputs/loggle outputs (TOPSIP) 

X01 Pseudo-randClm pattern generationl36-bit mode (PRPG) 

X10 Parallel signature analysisl36-bit mode (PSA) 

011 Simultaneous PSA and PRPGl18-bit mode (PSAlPRPG) 

111 Simultaneous PSA and binary count up/18-bit mode (PSAICOUNT) 

boundary-control register opcode description 

The boundary-control register opcodes are decoded from BCR bits 2-0 as shown in Table 4. The selected test 
operation is performed while the RUNT instruction is executed in the Run-Test/Idle state. The following 
descriptions detail the operation of each BCR instruction and illustrate the associated PSA and PRPG 
algorithms. 

In general, while the control input BSCs (bits 43-36) are not included in the toggle. PSA, PRPG, or COUNT 
algorithms, the output-enable BSCs (bits 43-40 of the BSR) control the drive state (active or high impedance) 
of the selected device output pins. These BCR instructions are only valid when both bytes of the device are 
operating in one direction of data flow (that is, 1 OEA * 1 OEB and 20EA * 20EB) and in the same direction of 
data flow (that is, 1 OEA = 20EA and 10EB = 20EB). Otherwise, the bypass instruction is operated. 

sample inputsltoggle outputs (TOPSIP) 

Data appearing at the selected device input-mode 1/0 pins is captured in the shift-register elements of the 
associated BSCs on each rising edge of TCK. Data in the Shift-register elements of the selected output-mode 
BSCs is toggled on each rising edge of TCK, updated in the shadow latches, and applied to the associated 
device 1/0 pins on each falling edge of TCK. 

pseudo-random pattern generation (PRPG) 

A pseudo-random pattern is generated in the shift-register elernents of the selected BSCs on each rising edge 
of TCK, updated in the shadow latches, and applied to the associated device output-mode 1/0 pins on each 
falling edge of TCK. Figures 5 and 6 illustrate the 36-bit linear-feedback shift-register algorithms through which 
the patterns are generated. An initial seed value should be scanned into the boundary-scan register prior to 
performing this operation. A seed value of all zeroes will not produce additional patterns. 
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2A9-1/0 2A8-1/0 2A7-1/0 2A6-1/0 2A5-1/0 2A4-1/0 2A3-1/0 2A2-1/0 2A1-1/0 

1A9-1/0 1A8-1/0 1A7-1/0 1A6-1/0 1A5-1/0 1A4-1/0 1A3-1/0 1A2-1/0 1A1-IIO 

~---------4+.~----------------------~------------~ 

289-1/0 288-1/0 287-1/0 286-1/0 285-1/0 284-1/0 283-1/0 282-1/0 281-1/0 

189-1/0 188-1/0 187-1/0 186-1/0 185-1/0 184-1/0 183-1/0 182-1/0 181-1/0 

Figure 5. 36-Bit PRPG Configuration (1 OEA = 20EA = 0, 10EB = 20EB = 1) 
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2B9-1/0 2B8-1/0 2B7-1/0 2B6-1/0 2BS-1/0 2B4-1/0 2B3-1/0 2B2-1/0 2B1-1/0 

1B9-1/0 1BS-1/0 1B7-1/0 1B6-1/0 1BS-1/0 1B4-1/0 1B3-1/0 1B2-1/0 1B1-1/0 

~----------~+~----------------------------------------, 

2A9-1/0 2AS-1/0 2A7-1/0 2A6-1/0 2AS-1/0 2A4-1/0 2A3-1/0 2A2-1/0 2A1-1/0 

1A9-1/0 1AS-1/0 ,1A7-1/0 1A6-1/0 1AS-1/0 1A4-1/0 1A3-1/0 1A2-1/0 1A1-1/0 

Figure 6. 36-Bit PRPG Configuration (10EA = 20EA = 1, 10EB = 20EB = 0) 
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boundary-control register opcode description (continued) 

parallel signature analysis (PSA) 

Data appearing at the selected device input-mode I/O pins is compressed into a 36-bit parallel signature in the 
shift-register elements of the selected BSCs on each rising edge of TCK. Data in the shadow latches of the 
selected output-mode BSCs remains constant and is applied to the associated device I/O pins. Figures 7 and 8 
illustrate the 36-bit linear-feedback shift-register algorithms through which the signature is generated. An initial 
seed value should be scanned into the boundary-scan register prior to performing this operation. 

9-134 

2A9-1I0 2A8-1I0 2A7-1I0 2A6-1I0 2A5-1I0 2A4-1I0 2A3-1I0 2A2-1I0 2A1-1I0 

1A9-1I0 1A8-1I0 1A7-1I0 1A6-1I0 1A5-1I0 1A4-1I0, 1A3-1I0 1A2-1I0 1A1-1I0 

289-110 288-110 287-110 286-110 285-110 284-110 283-110 282-110 .281-110 

189-110 188-110 187-110 186-110 185-110 184-110 183-110 182-110 181-110 

Figure 7. 36-Blt PSA Configuration (10EA = 20EA = 0, 10EB = 20EB = 1) 
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289-1/0 28B-1/0 287-1/0 286-1/0 285-1/0 284-1/0 283-1/0 282-1/0 281-1/0 

189-1/0 188-1/0 187-1/0 186-1/0 185-1/0 184-1/0 183-1/0 182-1/0 181-1/0 

2A9-1/0 2A8-1/0 2A7-1/0 2A6-1/0 2AS-1/0 2A4-1/0 2A3-1/0 2A2-1/0 2Al-I/O 

lA9-I/O lAB-I/O lA7-1/0 lA6-1/0 lAS-I/O lA4-I/O lA3-I/O' lA2-I/O lAl-I/O 

Figure 8. 36-Bit PSA Configuration (10EA = 20EA = 1, 1 OEB = 20EB = 0) 
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boundary-control register opcode description (continued) 

simultaneous PSA and PRPG (PSAlPRPG) 

Data appearing at the selected device input-mode I/O pins is compressed into an 18-bit parallel signature in the 
shift-register elements ofthe selected input-mode 88Cs on each rising edge of TCK. At the same time, an 18-bit 
pseudo-random pattern is generated in the shift-register elements of the selected output-mode 8SCs on each 
rising edge of TCK, updated in the shadow latches, and applied to the associated device I/O pins on each falling 
edge of TCK. Figures 9 and 10 illustrate the 18-bit linear-feedback shift-register algorithms through which the 
signature and patterns are generated. An initial seed value should be scanned into the boundary-scan register 
prior to performing this operation. A seed value of all zeroes will not produce additional patterns. 

2A9-I/O 2A8-1/0 2A7-1/0 2A6-1/0 2AS-1/0 2A4-I/O 2A3-I/O 2A2-1/0 2A1-1/0 

1A9-1/0 1A8-1/0 1A7-1/0 1A6-1/0 1AS-1/0 1A4-1I0 1A3-1I0 1A2-1/0 1A1-1/0 

~.~ 
<±>=D- 189-1/0 188-1/0 187-1/0 186-1/0 18S-1/0 184-1/0 183-110 182-1/0 181-1/0 

Figure 9. 18-8it PSAlPRPG Configuration (10EA = 20EA = 0, 10E8 = 20EB = 1) 
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289-1/0 288-1/0 287-1/0 286-1/0 285-1/0 284-1/0 283-1/0 282-1/0 281-1/0 

189-1/0 188-1/0 187-1/0 186-1/0 185-1/0 184-1/0 183-1/0 182-1/0 181-1/0 

1A9-1/0 1A8-1/0 1A7-1/0 1A6-1/0 1A5-1/0 1A4-1/0 1A3-1/0 1A2-1/0 1A1-1/0 

Figure 10. 18·Bit PSAlPRPG Configuration (10EA = 20EA = 1, 10EB = 20EB = 0) 
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boundary-control register opcode d~scription (continued) 

simultaneous PSA and binary count up (PSAICOUNT) 

Data appearing at the selected device input-mode 1/0 pins is compressed into an 18-bit parallel signature in the 
shift-register elements of the selected input-mode 88Cs on each rising edge of TCK. At the same time, an 18-bit 
binary count-up pattern is generated in the shift-register elements of the selected output-mode 88Cs on each 
rising edge of TCK, updated in the shadow latches, and applied to the associated device 1/0 pins on each falling 
'edge ofTCK. Figures 11 and 12 illustrate the 18-bit linear-feedback shift-register algorithms through which the 
signature is generated. An initial seed value should be scanned into the boundary-scan register prior to 
performing this operation. 

2A9-I/O, 2A8-1/0 2A7-1/0 2A6-1/0 2A5-1/0 2A4-1/0 2A3-1/0 2A2-1/0 2A1-1/0 

MS8 

QQQQQQQQQ 
289-1/0 288-1/0 287-1/0 286-1/0 285-1/0 284-1/0 283-1/0 '282-1/0 281-1/0 

~.~ Q Q Q Q Q Q Q Q 0 
@ =, D- 189-1/0 188-1/0 187-1/0 186-1/0 185-1/0 184-1/0 183-1/0 182-1/0, 181-1/0 
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Figure 11. 18-Bit PSAICOUNT Configuration (10EA = 20EA = 0, 10EB = 20EB = 1) 
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2BII-I/0 2B8-1I0 2B7-1I0 2B6-II0 2B5-1I0 284-110 283-110 2B2-1/O 2B1-1I0 

1 B9-1I0 1 B8-1I0 1 B7-1I0 1 B6-1/O 1 B5-1/O 1 B4-1I0 1 B3-1I0 1 B2-1/O 181-110 

MSB 

QQQQQQQQQ 
2A9-1I0 2A8-1I0 2A7-1I0 2AB-1I0 2A5-1/O 2A4-1I0 2A3-1I0 2A2-1I0 2A1-1I0 

~=~ Q Q Q Q Q Q Q Q 0 
EB = D- 1A9-1I0 1A8-1I0 1A7-1I0 1AB-1I0 1A5-1/O 1A4-1I0 1A3-1I0 1A2-1I0 1A1-1I0 

Figure 12_18·Bit PSA/COUNT Configuration (10EA = 20EA = 1, 10E8 = 20EB = 0) 
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timing description 

All test operations of the 'ABT18245 are synchronous to the test clock (TCK). Data on the TOI, TMS, and 
normal-function inputs is captured on the rising edge of TCK. Data appears on the TOO and normal-function 
output pins on the falling edge of TCK. The TAP controller is advanced through its states (as illustrated in 
Figure 1) by changing the value of TMS on the falling edge of TCK and then applying a rising edge to TCK. 

A simple timing example is illustrated in Figure 13. In this example, the TAP controller begins in the 
Test-Logic-Reset state and is advanced through its states as necessary to perform one instruction registerscan 
and one data register scan. While in the Shift-IR and Shift-DR states, TOI is used to input serial data, and TOO 
is used to output serial data. The TAP controller is then returned to the Test-Logic-Reset state. Table 5 explains 
the operation of the test circuitry during each TCK cycle. 

TCK TAP STATE 
CYCLE(S) AFTERTCK 

1 Test·Logic-Reset 

2 Run-TesVldle 

3 Select-OR-Scan 

4 Select-IR-Scan 

5 Capture-IR 

~ Shift-IR 

7-13 Shift-IR 

14 Exitt-IR 

15 Update-IR 

16 Select-OR-Scan 

17 Capture-OR 

18 Shift-OR 

19-20 Shift-OR 

21 Exitl-0R 

22 Update-OR 

23 Select-OR-Scan 

24 Select-IR-Scan 

25 Test-Logic'Reset 
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Table 5. Explanation of Timing Example 

DESCRIPTION 

TMS is changed to a logic 0 value on the falling edge of TCK to begin advancing the TAP controller toward 
the desired state. 

The IR captures the 8-bit binary value 10000001 on the rising edge of TCK as the TAP controller exits the 
Capture-IR state. 

TOO becomes active and TOI is made valid on the falling edge of TCK. The first bit is. shifted into the TAP on 
the rising edge of TCK as the TAP controller advances to the next state. 

One bit is shifted into the IR on each TCK rising edge. With TOI held at a logic 1 value, the 8-bit binary value 
11111111 is serially scanned into the IR. Althe same time, the 8-bit binary value 10000001 is serially scanned 
out olthe IR via TOO. In TCK cycle 13, TMS is changedtoa logic 1 value to end the instruction register scan 
on the n~xt TCK cycle. The last bit of the instruction is shifted as the TAP controller advances from Shift-IR 
to Exitl-IR. 

TOO becomes inactive (goes to the high-impedance state) on the falling edge of TCK. 

The IR is updated with the new. instruction (BYPASS) on the falling edge of TCK. 

The bypass register captures a logic 0 value on the rising edge of TCK as the TAP Controller exits the 
Capture-OR state. 

TOO becomes active and TOI is made valid on the falling edge of TCK. The first bit is shifted into the TAP on 
the rising edge of TCK as the TAP controller advances to the next state. 

The binary value 101 is shifted in via.TOI, while the binary value 010 is shifted out via TOO. 

TOO becomes inactive (goes to the high-impedance state) on the falling edge of TCK. 

In general, the selected data register is updated with the new data on the falling edge of TCK. 

Test operation completed 
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TMS 

TOI 

TOO 
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2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

-U I 

~ ~ U ~ 
~ ~ n ~ 

1i ~ c c a:: a:: 
:: 01 1 ~ u 

a:: a:: c a:: a:: a:: a:: c c 1i 
"T 01 C C q c rl 01 .. 
~ u 

'" 
U G> 

a:: ~ ~ 
TAP 'E ~ '" .c 

~ 
a:: a III 

~ f ~ :a ~ ~ ~ ~ "\::J E. .c 10 a:: 6 w III "\::J 
Controller '51 c 

I 01 
0 C .,l. (J 

State .... '" !il .,l. a:: iii .. 
~ III 

Q. C W C ii '51 ;j ..:. 01 
Q. ..:. ;j 0 u (J U G> .... .!! G> iii oJ; G> iii III III III ~ 

1221 3-State (TOO) or Don't Care (TOI) 

Figure 13. Timing Example 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ., ........................................................ -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Input voltage range, VI (I/O ports) (see Note 1) ...................................... -0.5 V to 5.5 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT18245 ................................... 96 mA 

SN74ABT18245 .................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Continuous current through Vee .......................................................... 576 mA 
Continuous current through GND ........................................................ 1152 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2) ............................ 950 mW 
Storage temperature range ....................................................... -65°C to 150°C' 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings can be exceeded if the input and output clamp-current ratings are observed. 
2. For the SN74ABT18245 (DL package), the power derating factor for ambient temperatures greater than 55°C is -11.3 mW/oC. 
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recommended operating conditions (see Note 3) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

10H High-level output current 

10L Low-level output current 

Ilt/M Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 

PRO,DUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54ABT18245 SN74ABT18245 
UNIT 

MIN MAX MIN MAX' 

4.5 5.~ 4.5 5.5 V 

2 .;go; 2 V 

;.~:;b.8 0.8 V 

a, {{'Vee a Vee V 

~:) -24 -32 mA 

rP 48 64 mA 

<;;<" 10 10 ns/V 

-55 125 -40 85 De 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54ABT18245 SN74ABT18245 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK VCC= 4.5 V, 11=-18mA 

VCC =4.5 V, IOH=-3mA 2.5 

VCC=5V, IOH=-3mA 3 
VOH 

VCC=4.5V, 10H =-24 rnA 2 

VCC=4.5V, 10H =-32 rnA 2:1: 

IOL=48 rnA 
VOL VCC=4.5V 

10L= 64 rnA 

VCC=5.5V, DIR, OE, TCK 
II 

VI = VCC or GND Aor B ports 

IIH 
VCC=5.5V, TDI,TMS 
VI=VCC 

IlL 
VCC=5.5V, 

TDI,TMS 
VI=GND 

10ZH§ VCC =5.5 V, VO=2.7V 

10ZL§ VCC =5.5 V, VO=0.5V 

10ZPU 
Vee =Ot02 V, 

OE=0.8V 
VO=2.7VbrO.5V 

10ZPD 
VCC=2 VtoO, 

OE=0.8V 
VO;'2.7VorO.5 V 

loff VCC=O, VI orVO :::;4.5 V 

ICEX 
VCC=5.5V, 

Outputs high 
VO=5.5V 

1011 VCC= 5.5 V, VO=2.5V -50 -110 

VCC= 5.5 V, Outputs high 3.5 

ICC 10=0, 
AorB 

Outputs low 33 
VI = VCC or GND 

ports 
Outputs disabled 2.9 

AICC# 
VCC= 5.5 V, One input at 3.4 V, 
Other inputs at VCC or GND 

Ci VI = 2.5 V or 0.5 V Control inputs 3 

Cio VO=2.5 VorO.5 V A or B ports 10 

Co VO=2.5 VorO.5 V TDO 8 

t All typical values are at Vee = 5 V. 
:I: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 

MAX MIN MAX MIN 

-1.2 -1.2 

2.5 2.5 

3 3 

2 

2 

0.55 0.55 

0.55:1: 

±1 ±1 

±100 ±100 

10 10 

-150 -1$ 
!ii 

50 ii./50 
-50 ~'-50 

±50 ~#" ±50 

±50 I' ±50 

±100 ±450 

50 50 

-200 -50 -200 -50 

5 5 

38 38 

4.5 4.5 

50 50 

11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
# This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 

PRODUCT PREVIEW Inlormalion conoems products In the formative or C phaae 01 development. CharactErIstic data and oIher 
tons are design goals. T.xaslnstruments reserves the right to 

ange or dlSCOl'lflnue these producIa wHhout notice. ~TEXAS 
INSTRUMENTS 
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MAX 

-1.2 

0.55 

±1 

±100 

10 

-150 

50 

-50 

±50 

±50 

±100 

50 

-200 

5 

38 

4.5 

50 

UNIT 

V 

V 

V 

IlA 

IlA 

IlA 

IlA 
IlA 

IlA 

IlA 

IlA 

IlA 

rnA 

rnA 

IlA 

pF 

pF 

pF 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 14) 

fclock Clock frequency 

tw Pulse duration 

tsu Setup time 

th Hold time 

ld Oelaytime 

tr Rise time 

PROIlUCT PREVIEW Informallon concem. producta In lI1e _ ... 

:: 
. phass of development. Characteristic doto and other 

caIIo .. Ire deolgn gool •. TexM Inelrumen18 _the right to 
ngeor dIecontln .. _ producl8w11hOu1 noIIce. 
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TCK 

TCK high or low 

A, B, OIR, or OE before TCK1' 

TOI before TCK1' 

TMS before TCK1' 

A, B, OIR, or OE after TCK1' 

TOI after TCK1' 

TMS after TCK1' 

Power up to TCK1' 

Vccpowerup 

~TEXAS 
INSTRUMENTS 
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SN54ABT18245 SN74ABT18245 
UNIT 

MIN MAX MIN MAX 

0 50 0 50 MHz 

8.1 8.1 ns 

7 Ii: 7 

4.5 Ii; 4.5 ns 

3.6 '<. .... 3.6 

~ 0 

5::Xl 0 ns 

o~·5 0.5 

50 50 ns· 

1 1 IJ.S 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Figure 14) 

FROM TO 
Vee = 5 V, 

SN54ABT18245 SN74ABT18245 
PARAMETER (INPUT) (OUTPUT) 

TA = 25°e UNIT 
MIN TYP MAX MIN M~ MIN MAX 

tpLH 1.5 2.8 4.1 1.5 ~,~:1 1.5 4.8 
A or B BorA 

1.5 !~;t5.8 
ns 

IpHL 1.5 3.1 4.6 1.5 5.4 

IpZH 3 5.9 6.8 ~(~ 9.1 3 8.5 
OE BorA 

2~1 
ns 

IpZL 3 6.3 7.2 9.5 3 9 

IPHZ 
OE 

3 7.4 8.6 ,£:1"3 10.4 3 9.5 
BorA ns 

IpLZ 3 6.6 8.6 ,{f' 3 10.2 3 9.5 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Figure 14) 

FROM 
PARAMETER 

(INPUT) 

fmax TCKl 

IpLH 
TCK-i-

tpHL 

IpLH 
TCK-i-

IpHL 

IPZH 
TCK-i-

IpZL 

'pZH 
TCK-i-

IpZL 

IPHZ 
TCK-i-

IPLZ 

IPHZ 
TCK-i-

'pLZ 

PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 

TO 
Vee = 5 V, 
TA = 25°e 

(OUTPUT) 
MIN TYP MAX 

50 90 

3 7.1 
AorB 

3 7 

2 3.4 
TOO 

2 3.9 

4 7.5 
AorB 

4 7.6 

2 3.8 
TOO 

2.5 4 

3.5 7.7 
A orB 

2.5 7.1 

2 3.9 
TOO 

1.5 3.5 

~TEXAS 
INSTRUMENTS 

10.1 

10.1 

5 

5.6 

10.6 

10.5 

5.5 

5.7 

10.8 

10.1 

5.7 

5.4 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54ABT18245 SN74ABT18245 
UNIT 

MIN MAX MIN MAX 

50 50 MHz 

3 14 3 13.1 
ns 

3 13.8 3 12.8 

2 ~ 2 6.1 

,::~.77 
ns 

2 2 6.5 

4Ai<-14.1 4 13.4 
ns 

~ 14.3 4 13.6 

iJl 7 2 6.6 

.~4!.5 
ns 

7.3 2.5 6.9 

I{. 3.5 14.4 3.5 13.6 
ns 

2.5 13.8 2.5 12.7 

2 7.5 2 7.2 
ns 

1.5 6.7 1.5 6.3 
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PARAMETER MEASUREMENT INFORMATION 

o 7V 

soon 
From Output ---.I---.----'l/V'v-----" 

Under Test 

CL=SOpF 

(see Note A) I soon 

SJ o Open 

r' 
-=-

LOAD CIRCUIT FOR OUTPUTS 

Timing Input 

14---- tw ------.J 
I 1 

Input 3 )\~1.~S~V~~~~ :: Data Input 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.SV X1.SV 
I 

I 1 

tpLH~ 

3V 
Output 

ov Control 

TEST S1 

tpLWtPHL Open 
tpLZ/tpZL 7V 

tpHzltpZH Open 

-------x1.SV ____ -J·I'-_____ _ 

I. .~ ~ 
Itsul th I 
1 1 

----~)(~1.-S-V------~~ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

:=:X1.SV ):(1.SV 
I 

tpZL~ ~. I 

I I tpLZ ---.I 

3V 

OV 

3V 

OV 

3V 

OV 

Output 

KtPHL ~ Output 
1 11.sv 

~VOH I 1 I .Yv; 3.SV 
I 

Waveform 1 
I ~.sv I 

1 

: 1.S V 
S1 at 7 V ~b..+~~ VOL I VOL I I 

I 
l+-ftPLH 

(see Note C) 
I 1 tpHZ ~ ~ tPHL~ 

Output 
tpZH~ ~ I 

1 ---- VOH 
Waveform 2 

\1.SV 
FVOH VOH-0.3V 1.S V S1 atOpen Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

VOL (see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

NOTES: A. CL includes probe and jig capacitance. 
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B. All input pulses are supplied by generators having the following characteristics: PRR ~ 10 MHz, Zo = 50 n, tr ~ 2.5 ns, tf ~ 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 14. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
SCOPETM Family of Testability Products 

• Members of the Texas Instruments 
Widebus ™ Family 

• Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port 
and Boundary-Scan Architecture 

• UBpM (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

SN54ABT18502A, SN74ABT18502A 
SCAN TEST DEVICES WITH 

18-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS164 - AUGUST 1993 

• One Boundary-Scan Cell per I/O 
Architecture Improves Scan Efficiency 

• SCOPETM Instruction Set 
- IEEE Standard 1149.1-1990 Required 

Instructions and P1149.1A CLAMP and 
HIGHZ 

- Parallel Signature Analysis at Inputs 
- PseudO-Random Pattern Generation 

From Outputs 
- Sample InputsfToggle Outputs 
- Binary Count From Outputs 
- Device Identification 
- Even-Parity Opcodes 

• Packaged in 64-Pin Plastic Thin Quad Flat 
Packages Using O.S-mm Center-to-Center 
Spacings and 68-Pin Ceramic Quad Flat 
Packages Using 2S-mil Center-to-Center 
Spacings 

SN54ABT18502A ... HV PACKAGE 
(TOP VIEW) 

III « 
I~ ~ ~ ~ ea lea C\I~WClw..JO () U)..JwwCl~C\lC') 

~~~~~~~~~~~~~~~~~ 

9 8 7 6 5 4 3 2 1 68 67 66 65 64 63 62 61 
1A3 10 60 1B4 
1A4 11 59 1B5 
1A5 12 58 1B6 

GND 13 57 GND 
1A6 14 56 1B7 
1A7 15 55 1B8 
1A8 16 54 1B9 
1A9 17 53 VCC 
NC 18 52 NC 

VCC 19 51 2B1 
2A1 20 50 2B2 
2A2 21 49 2B3 
2A3 22 48 2B4 

GND 23 47 GND 
2A4 24 46 2B5 
2A5 25 45 2B6 
2A6 26 44 2B7 

V~~W~~~~~~~~~~M~~ 

NC - No internal connection 

SCOPE, Widebus, UBT, and EPIC-IIB are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concerns products in the formative or 
desiqn phase of development. Characteristic data and other 
speCifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
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SN54ABT18502A, SN74ABT18502A 
SCAN TEST DEVICES WITH 
18·81T UNIVERSAL BUS TRANSCEIVERS 
SCBSl64 -AUGUST 1993 

description 

1A3 
1A4 
1A5 

GND 4 
1A6 
1A7 

2A2 
2A3 

GND 
2A4 
2A5 
2A6 

64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 

48 184 
47 185 
46 186 
45 GND 
44 187 
43 188 
42 189 

41 Vee 
40 281 
39 282 
38 283 
37 284 
36 GND 
35 285 
34 286 
33 287 

The SN54ABT18502A and SN74ABT18502A scan test devices with 18-bit universal bus transceivers are 
members ofthe Texas Instruments SCOPETM testability IC family. This family of devices supports IEEE Standard 
1149.1-1990 boundary scan to facilitate testing of complex circuit board assemblies. Scan access to the test 
circuitry is accomplished via the 4-wire test access port (TAP) interface. 

In the normal mode, these devices are 18-bit universal bus transceivers that combine D-type latches and D-type 
flip-flops to allow data flow in transparent, latched, or clocked modes. They can be used either as two 9-bit 
transceivers or one 18-bit transceiver. The test circuitry can be activated by the TAP to take snapshot samples 
of the data appearing at the device pins or to perform a self test on the boundary test cells. Activating the TAP 
in the normal mode does not affect the functional operation of the SCOPETM universal bus transceivers. 

Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock (CLKAB and CLKBA) inputs. For A-to-B data flow, the device operates in the transparent mode when 
LEAB is high. When LEAB is low, the A-bus data is latched while CLKAB is held at a static low or high logic level. 
Otherwise, if LEAB is low, A-bus data is stored on a low-to-high transition of CLKAB. When OEAB is low, the 
B outputs are active. When OEAB is high, the B outputs are in the high-impedance state. B-to-A data flow is 
similar to A-to-B data flow but uses the OEBA, LEBA, and CLKBA inputs. 

In the test mode, the normal operation of the SCOPETM universal bus transceivers is inhibited, and the test 
Circuitry is enabled to observe and control the 1/0 boundary of the device. When enabled, the test circuitry 
performs boundary scan test operations according to the protocol described in IEEE Standard 1149.1-1990. 
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description (continued) 

SN54ABT18502A, SN74ABT18502A 
SCAN TEST DEVICES WITH 

18·81T UNIVERSAL BUS TRANSCEIVERS 
SCBS164 -AUGUST 1993 

Four dedicated test pins are used to observe and control the operation of the test circuitry: test data input (TOI), 
test data output (TOO), test mode select (TMS), and test clock (TCK). Additionally, the test circuitry can perform 
other testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation 
from data outputs. All testing and scan operations are synchronized to the TAP interface. 

Improved scan efficiency is accomplished through the adoption of a one boundary-scan cell (SSC) per 1/0 pin 
architecture. This architecture is implemented in such a way as to capture test data of most interest. A 
PSAICOUNT instruction is also included to ease the testing of memories and other circuits where a binary count 
addressing scheme is useful. 

The SN54AST18502A is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74AST18502A is characterized for operation from -40°C to 85°C. 

OEAB 

L 

L 

L 

L 

L 

H 

FUNCTION TABLEt 
(normal mode, each register) 

INPUTS 

LEAB CLKAB A 

L L X 

L i L 

L i H 

H X L 

H X H 

X X X 

OUTPUT 
B 

BO+ 

L 

H 

L 

H 

Z 

t A-to-B data flow IS shown. B-to-A data flow IS similar 
but uses OEBA, LEBA, and CLKBA. 

+ Output level before the indicated steady-state input 
conditions were established. 
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SN54ABT18502A, SN74ABT18502A 
SCAN TEST DEVICES WITH 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS164-AUGUST 1993 

functional block diagram 

Boundary-Scan Register 

1LEAB 

1CLKAB 

1 LEBA 

1CLKBA 

10EBA ________ ___J 

One of Nine Channels 

1A1 

----, 
I 
I 51 

1B1 
I 
I _________________ --1_.--1-+ __ -.-1 

2LEAB 

2CLKAB 

20EAB 

2LEBA 

2CLKBA 

20EBA 
~ .... _!+------------J 

One of Nine Channels 

---, 
I 
I 

2A1 

TMS 

Pin numbers shown are for the PM package. 
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I 
I 

40 2B1 

_________________ '-!--I----t-' ___ I 

Bypass Register 

Boundary-Control 
Register 
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PIN NAME 

GNO 

TCK 

TOI 

TOO 

TMS 

VCC 

1A1-1A9, 
2A1-2A9 

1 B1-1 B9, 
2B1-2B9 

1 CLKAB, 1 CLKBA, 
2CLKAB, 2CLKBA 

1 LEAB, 1 LEBA, 
2LEAB, 2LEBA 

10EAB, lOEBA, 
20EAB, 20EBA 

SN54ABT18502A, SN74ABT18502A 
SCAN TEST DEVICES WITH 

18·BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS164 - AUGUST 1993 

Terminal Functions 

DESCRIPTION 

Ground 

Test clock. One of four pins required by IEEE Standard 1149.1-1990. Test operations of the device are synchronous to 
the test clock. Data is captured on the rising edge of TCK and outputs change on the falling edge of TCK. 

Test data input. One of four pins required by IEEE Standard 1149.1-1990. The test data input is the serial input for shifting 
data through the instruction register or selected data register. An internal pullup forces TOI to a high level if left 
unconnected. 

Test data output. One of four pins required by IEEE Standard 1149.1-1990. The test data output is the serial output for 
shifting data through the instruction register or selected data register. 

Test mode select. One of four pins required by I EEE Standard 1149.1-1990. The test mode select input directs the device 
through its test access port (TAP) controller states. An internal pullup forces TMS to a high level if left unconnected. 

Supply voltage 

Normal-function A-bus I/O ports. See function table for normal-mode logic. 

Normal-function B-bus I/O ports. See function table for normal-mode logic. 

Normal-function clock inputs. See function table for normal-mode logic. 

Normal-function latch enables. See function table for normal-mode logic. 

Normal-function output enables. See function table for normal-mode logic. 
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· SN54ABT18502A, SN74ABT18502A 
SCAN TEST DEVICES WITH 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBSl64-AUGUST1993 

absolute'maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, V CC .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Input voltage range, VI (I/O ports) (see Note 1) ...................................... -0.5 V to 5.5 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT18502A ................................. 96 mA 

SN74ABT18502A ................................. 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K(VO < 0) ....................................................... -50 mA 
Continuous current through VCC .......................................................... 576 mA 
Continuous current through GND ........................................................ 1152 mA 
Maximum power dissipation at T A = 55°C (in still air) (see Note 2) ............................ 885 mW 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for ex1ended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings can be exceeded if the input and output clamp-current ratings are observed. 
2. For the SN74ABT18502A (PM package), the power derating factor for ambient temperaiures greater than 55°e is -10.5 mWf'e. 

~ recommended operating conditions 
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Vee 

V,H 

V,L 

v, 
IOH 

IOL 

/111/1v 

TA 

9-152 

Supply voltage 

High-level input voltage 

Low-level input voltage 

Input voltage 

High-level output current 

Low-level output current 

Input transition rise or fall rate 

Operating free-air temperature 

SN54ABT18502A 
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MIN 

4.5 

2 

0 

-55 

MAX 

5.5 

0.8 

Vee 

-24 

48 

10 

125 

SN74ABT18502A 
UNIT 

MIN MAX 

4.5 5.5 V 

2 V 

0.8 V 

0 Vee V 

-32 mA 

64 rnA 

10 ns/V 

-40 85 °e 



SN54ABT18502A, SN74ABT18502A 
SCAN TEST DEVICES WITH 

18·BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS164-AUGUST 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) {see Note 3) 

PARAMETER TEST CONDITIONS 
TA=25°C SN54ABT18502A SN74ABT18502A 

MIN TYpt MAX MIN MAX 

VIK VCC=4.5V, 11=-18mA -1.2 -1.2 

VCC=4.5V, IOH=-3mA 2.5 2.5 

VCC=5V, IOH=-3mA 3 3 
VOH 

VCC=4.5V, IOH=-24mA 2 2 

VCC=4.5V, 10H=-32mA 2:1: 

IOl=48mA 0.55 0.55 
VOL VCC=4.5V 

0.55:1: IOl=64mA 

VCC=5.5V, 
ClK,lE,OE, 

±1 ±1 
II TCK 

VI = VCC or GND 
A or B ports ±100 ±100 

IIH VCC=5.5V, VI=VCC TOI, TMS 10 10 

III VCC=5.5V, VI=GND TOI, TMS -150 -150 

II(hold) 
VI =0.8V 

VCC=4.5V 
VI=2V 

A or B ports 

10ZH§ VCC=5.5V, VO=2.7V 50 50 

10Zl§ VCC=5.5V, VO=0.5V -50 -50 

10ZPU 
VCC =Ot02 II, 

OE = 0.8 V ±50 ±50 Vo = 2.7VorO.5 V 

10ZPD 
VCC =2Vto 0, 

OE=0.8V ±50 ±50 Vo = 2.7 VorO.5 V 

loff VCC=O, VlorVo~4.5V ±100 ±450 

ICEX VCC=5.5V, VO=5.5V Outputs high 50 50 

1011 VCC = 5.5 V, VO=2.5V -50 -110 -200 -50 -200 

VCC=5.5V, Outputs high 2 3 3 

ICC 10=0, 
AorBports 

Outputs low 16 22 22 
VI =VCC or Outputs 
GND disabled 

1 1.5 1.5 

.<l.ICC# 
VCC = 5.5 V, One input at 3.4 V, 

1.5 1.5 
Other inputs at VCC or GND 

Ci VI = 2.5 VorO.5 V 
Control 

3 inputs 

Cio Vo = 2.5 VorO.5 V AorB ports 10 

Co Vo = 2.5 Vor 0.5 V TOO 8 
.. 

NOTE 3: Product prevIew specIfIcations are deSIgn goals only and are subject to change without notice . 
t All typical values are at Vce = 5 V. 
:I: On prilducts compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 
11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

MIN 

2.5 

3 

2 

100 

-100 

-50 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 
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MAX 

-1.2 

0.55 

±1 

±100 

10 

-150 

50 

-50 

±50 

±50 

±100 

50 

-200 

3 

22 

1.5 

1.5 

UNIT 

V 

V 

V 

!LA 

!LA 
!LA 

!LA 

!LA 
!LA 

!LA 

!LA 

!LA 
!LA 
mA 

mA 

mA 

pF 

pF 

pF 
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SN54ABT18502A, SN74ABT18502A 
SCAN TEST DEVICES WITH 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS164 -AUGUST 1993 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Note 3 and Figure 1) 

SN54ABT18502A SN74ABT18502A 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency CLKAB or CLKBA 0 100 0 100 MHz 

CLKAB or CLKBA high or low 3.5 
tw Pulse duration ns 

LEAB or LEBA high 3.5 

A before CLKABI or B before CLKBA I 4 

tsu Setup time I CLKhigh 3.5 ns 
A before LEABJ, or B before LEBAJ, I CLKlow 2 

A after CLKABI or B after CLKBA I 0 
th Hold time 

A after LEABJ, or B after LE~AJ, 
ns 

2 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Note 3 and Figure 1) 

SN54ABT18502A 

MIN MAX 

fclock Clock frequency TCK 0 50 

tw Pulse duration TCK high or low 

A, B, CLK, LE, or OE before TCKI 

tsu Setup time TOI before TCKI 

TMS before TCKI 

A, B, CLK, LE, or OE after TCKI 

th Hold time TOI after TCKI 

TMS after TCKI 

Id Delay time Power up to TCKI 

tr Rise time VCC power up 

NOTE 3: Product preview specifications are design goals only and are subject to change without notice. 
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SN74ABT18502A 
UNIT 

MIN MAX 

0 50 MHz 

8 ns 

4.5 

7.5 ns 

3 

0.5 

0.5 ns 

0.5 

50 ns 

1 Ils 



SN54ABT18502A, SN74ABT18502A 
SCAN TEST DEVICES WITH 

18-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS164-AUGUST1993 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Note 3 and Figure 1) 

FROM TO 
Vcc=5V, SN54ABT18502A SN74ABTl8502A 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C UNIT 
MIN TYP MAX MIN MAX MIN MAX 

'max CLKAB or CLKBA 100 130 100 100 MHz 

tpLH 2 6 
AorB BorA ns 

tpHL 2 6 

tpLH 
CLKAB or CLKBA BorA 

2.5 6 
ns 

tpHL 2.5 6 

tpLH 2.5 7 
LEAB or LEBA BorA' ns 

tpHL 2.5 7 

tpZH 
OEABorOEBA 

2 7 
BorA ns 

tPZL 2.5 8 

tPHZ 
OEABorOEBA BorA 

3 8.8 
ns 

tpLZ 2.5 7.3 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Note 3 and Figure 1) 

FROM TO 
Vcc=5V, 

SN54ABTl8502A 
PARAMETER (INPUT) (OUTPUT) 

TA = 25°C 

MIN TYP MAX MIN MAX 

'max TCK 50 90 50 

tpLH 
TCKJ. AorB 

tpHL 

tPLH 
TCKJ. TOO 

tpHL 

tpZH 
TCKJ. AorB 

tPZL. 

tpZH 
TCKJ. TOO 

tpZL 

tPHZ 
TCKJ. AorB 

tpLZ 

tPHZ 
TCKJ. TOO 

tpLZ 

NOTE 3: Product preview specifications are deSign goels only and are subject to change without notice. 
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SN74ABT18502A 
UNrr 

MIN MAX 

50 MHz 

2.5 13.5 
ns 

2.5 12.4 

2 5.6 
ns 

2 6 

4.5 13.4 
ns 

5 14 

2.5 6.8 
ns 

3 7.5 

4 16.3 
ns 

3.5 15.3 

3 7.6 
ns 

3 7.6 
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SN54ABT18502A, SN74ABT18502A 
SCAN TEST DEVICES WITH 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS164 -AUGUST 1993 

PARAMETER MEASUREMENT INFORMATION 

SI soon 
From Output ----.>---.----vl/lr--~--/ 

Under Test 

CL = 50 pF 

(see Note A) I soon 

Input 
(see Note B) 

Output 

LOAD CIRCUIT FOR OUTPUTS 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.SV Xl .SV 
I 

I I 
tpLH~ 

1 

MtPHL 

1 

o 7V 

o Open 

Timing Input 

Data Input 

3V 
Output 

OV Control 

Output 
Waveform 1 

TEST SI 

tpLH/tpHL Open 

tPLZltpZL 7V 

tpHZltpZH Open 

-------yl.S V 
____ ---J. 1 '--------

I~ .~ .1 
Itsul th 1 
1 1 

____ -J}(~I.-S-V------~~ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

=Xl .SV ):(1.5 V 

I 
tpZL~ ~ I 

1 : tpLZ -.: 

I 1.5 V I 

3V 

OV 

3V 

OV 

3V 

OV 

3.5 V 

/1.SV 
I ~VOH 

1 

I 1.5 V 
SI at 7 V VOL + 0.3 V 

I VOL I ---- VOL 
(see. Note C) ~ I l~tPLH I I tPHZ 41 

tPHL~ 
Output 

tpZH~ ~ I I ---- VOH 
Waveform 2 

\1.SV 
FVOH VOH-O.3V 

1.5 V SI at Open Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

VOL (see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

NOTES: A. CL includes probe and jig capacitance. 

9-156 

B. All input pulses are supplied by generators having the following characteristics:· PRR s; 10 MHz, Zo = 50 n, tr S; 2.5 ns, tf S; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
SCOPETM Family of Testability Products 

• Members of the Texas Instruments 
Widebus ™ Family 

• Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port 
and Boundary-Scan Architecture 

• UBTTM (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• State-of-the-Art EPIC-lIB TM BiCMOS Design 
Significantly Reduces Power Dissipation 

SN54ABT18504A, SN74ABT18504A 
SCAN TEST DEVICES WITH 

20-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBSl65- 1993 

• One Boundary-Scan Cell per I/O 
Architecture Improves Scan Efficiency 

• SCOPETM Instruction Set 
- iEEE Standard 1149.1-1990 Required 

Instructions and P1149.1A CLAMP and 
HIGHZ 

- Parallel Signature Analysis at Inputs 
- Pseudo-Random Pattern Generation 

From Outputs 
- Sample InputsIToggle Outputs 
- Binary Count From Outputs 
- Device Identification 
- Even-Parity Opcodes 

• Packaged in 64-Pin Plastic Thin Quad Flat 
Packages Using 0.5-mm Center-to-Center 
Spacings and 68-Pin Ceramic Quad Flat 
Packages Using 25-mil Center-to-Center 
Spacings 

SN54ABT18504A ••• HV PACKAGE 
(TOP VIEW) 

9 8 7 6 5 4 3 2 1 68 67 66 65 64 63 62 61 

A4 
A5 
A6 

GND 
A7 
A8 
A9 

10 

11 

12 

13 

14 

15 

16 

A10 17 
NC 18 

Vee 19 
A11 
A12 
A13 

GND 
A14 
A15 
A16 

NC - No internal connection 

SCOPE, Widebus, UBT, and EPIC-IIB are trademarl<s of Texas Instruments Incorporated. 

PRODUCT PREVIEW I_....-no p_ln theformotive or 

:
' 011 ... 01 dovelopmont. Charlctarilllc data and oU1er 
cation ... doolgn gooIo. T .... lnotrumenIs ........ tho right to 

go or dloconIInue thall prodUCIS wllhout notice. ~TEXAS 
INSTRUMENTS 
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B5 
B6 
B7 
GND 
B8 
B9 
B10 

VCC 
NC 
B11 
B12 
B13 
B14 
GND 
B15 
B16 
B17 

Copyright © 1993, Texas Instruments Incorporated 
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SN54ABT18504A, SN74ABnS504A 
SCAN TEST DEVICES WITH 
20-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS165-AUGUST 1993. 

description 

Al0 

Vee 
All 
A12 
A13 

GND 
A14 
A15 
A16 

SN74ABTl8504A •.• PM PACKAGE 
(TOP VIEW) 

~ 

ClI~ ~ 0 0 en ~ ~ Cl 
~~<~~~~~~dd1O~&l~as 
Mro~~OO~~~W~M~~~~~ 

48 B5 
47 B6 
46 B7 
45 GND 

B8 
B9 

42 B10 
Vee 
B11 
B12 
B13 
B14 
GND 
B15 
B16 
B17 

The SN54ABT18504A and SN74ABT18504A scan test devices with 20-bit universal bus transceivers are 
members of the Texas Instruments SCOPETM testability IC family. This family of devices supports IEEE 
Standard 1149.1-1990 boundary scan to facilitate testing of complex circuit board assemblies. Scan access to 
the test circuitry is accomplished via the 4-wire test access port (TAP) interface. 

In the normal mode, these devices are 20-bit universal bus transceivers that combine D-type latches and D-type 
flip-flops to allow data flow in transparent, latched, or clocked modes. The test circuitry can be activated by the 
TAP to take snapshot samples of the data appearing at the device pins or to perform a self test on the boundary 
test cells. Activating the TAP in the normal mode does not affect the functional operation of the SCOPETM 
universal bus transceivers. 

Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
clock-enable (CLKENAB and CLKENBA), and clock (CLKAB and CLKBA) inputs. For A-to-B data flow, the 
device operates in the transparent mode when LEAB is high. When LEAB is low, the A-bus data is latched while. 
CLKENAB is high andlor CLKAB is held at a static low or high logic level. Otherwise, if LEAB is low and 
CLKENAB is low, A-bus data is stored on a low-to-high transition of CLKAB. When OEAB is low, the B outputs 
are active. When OEAB is high, the B outputs are in the high-impedance state. B-to-A data flow is similar to 
A-to-B data flow but uses the OEBA, LEBA, CLKENBA, and CLKBA inplJts. 

In the test mode, the normal operation of the SCOPETM universal bus transceivers is inhibited, and the test 
circuitry is enabled to observe and control the 1/0 boundary of the device. When enabled, the test circuitry 
performs boundary. scan test operations according to the protocol described in IEEE Standard 1149.1-1990 . 
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description (continued) 

SN54ABT18504A, SN74ABT18504A 
SCAN TEST DEVICES WITH 

20-81T UNIVERSAL BUS TRANSCEIVERS 
SCBS165 -AUGUST 1993 

Four dedicated test pins are used to observe and control the operation of the test circuitry: test data input (TO I). 
test data output (TOO). test mode select (TMS). and test clock (TCK). Additionally. the test circuitry can perform 
other testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation 
from data outputs. All testing and scan operations are synchronized to the TAP interface. 

Improved scan efficiency is accomplished through the adoption of a one boundary-scan cell (BSC) per 1/0 pin 
architecture. This architecture is implemented in such a way as to capture test data of most interest. A 
PSAICOUNT instruction is also included to ease the testing of memories and other circuits where a binary count 
addressing scheme is useful. 

The SN54ABT18504A is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT18504A is characterized for operation from -40°C to 85°C. 

OEAB lEAB 
L L 

L L 

L L 

L L 

L H 

L H 

H X 

FUNCTION TABLEt 
(normal mode. each register) 

INPUTS 
ClKENAB ClKAB A 

L L X 

L l' L 

L l' H 

H X X 

X X L 

X X H 

X X X 

OUTPUT 
B 

BO:!: 

L 

H 

BO:!: 

L 

H 

Z 

t A-to-B data flow IS shown. B-to-A data flow IS similar but uses OEBA. 
LEBA. CLKENBA. and CLKBA. 

:!: Output level before the indicated steady-state input conditions were 
established. 
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SN54ABT18504A, SN74ABT18504A 
SCAN TEST DEVICES WITH 
20-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS165-AUGUST 1993 

functional block diagram 

Boundary-Scan Register 

CLKENAB --='-------1 

LEAB --=---1 

CLKAB -='-------1 

CLKENBA -=-'----1 

LEBA --'----I 

CLKBA -='-------1 

OEBA----I 

1 of 20 Channels 

VCC 

TOI 
24 

VCC 
56 

TMS 

26 Controller 
TCK 

Pin numbers shown are for the PM package. 
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PIN NAME 

A1-A20 

B1-B20 

CLKAB,CLKBA 

CLKENAB, 
CLKENBA 

GNO 

LEAB, LEBA 

OEAB,OEBA 

TCK 

TDI 

TOO 

TMS 

VCC 

SN54ABT18504A, SN74ABT18504A 
SCAN TEST DEVICES WITH 

20-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS165-AUGUST 1993 

Terminal Functions 

DESCRIPTION 

Normal-function A-bus 1/0 ports. See function table for nonnal-mode logic. 

Nonnal-function B-bus 1/0 ports. See function table for nonnal-mode logic. 

Normal-function clock inputs. See function table for normal-mode logic. 

Normal-function clock enables. See function table for normal-mode logic. 

Ground 

Nonnal-function latch enables. See function table for nonnal-mode logic. 

Nonnal-function output enables. See function table for normal-mode logic. 

Test clock. One of four pins required by IEEE Standard 1149.1-1990. Test operations of the device are synchronous to the 
test clock. Data is captured on the rising edge of TCK and outputs change on the falling edge of TCK. 

Test data input. One offourpins required by IEEE Standard 1149.1-1990. The test data input is the serial input for shifting 
data through the instruction register or selected data register. An intemal pullup forces TOI to a high level if left unconnected. 

Test data output. Oneoifour pins required by IEEE Standard 1149.1-1990. The test data output is the serial outputfor shifting 
data through the instruction register or selected data register. 

Test mode select. One of four pins required by IEEE Standard 1149.1-1990. The test mode select input directs the device 
through its test access port (TAP) controller states. An internal pullup forces TMS to a high level if left unconnected. 

Supply voltage 
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SCAN TEST DEVICES WITH 
20-BIT UNIVERSAL BUS TRANSCEIVERS 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ........................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O porls) (see Note 1) ..... : ............................ -0.5 V to 7 V 
Input voltage range, VI (I/O porls) (see Note 1) ...................................... -0.5 V to 5.5 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT18504A ................................ , 96 mA 

SN74ABT18504A . ~ ............................... 128 mA 
Input clamp current, 11K (VI < 0) ............................................................ -18 mA 
Output clamp current, 10K(VO < 0) ....................................................... -50 mA 
Continuous current through Vee .......................................................... 576 mA 
Continuous current through GND ........................................................ 1152 mA 
Maximum power dissipation at T A = 55°C (in still air) (see Note 2) .'........................... 885 mW 
Storage temperature range ....................................................... -65°C to 150°C 

! 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 

functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings can be exceeded if the input and output clamp-current ratings are observed. 
2. For the SN74ABT18504A (PM package), th'e power derating factor for ambient temperatures greater than 55°e is -10.5 mW/oe. 

;;g recommended operating conditions 
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Vee 

VIH 

Vil 

VI 

IOH 

IOl 

I!.tll!.v 

TA 
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Supply voltage 

High-level input voltage 

low-level input voltage 

Input voltage 

High-level output current 

lOW-level output current 

Input transition rise or fall rate 

Operating free-air temperature 

SN54ABT18504A 
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MIN 

4.5 

2 

0 

-55 

MAX 

5.5 

0.8 

Vee 

-24 

48 

10 

125 

SN74ABT18504A 
UNIT 

MIN MAX 

4.5 5.5 V 

D 2 V 

0.8 V 

0 Vee V 

-32 .mA 

64 mA 

10 ns/V 

-40 85 °e 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 3) 

TA = 25°C SN54ABT18504A SN74ABT18504A 
PARAMETER TEST CONDITIONS 

TVPt MIN MAX MIN MAX 

VIK VCC=4.SV, II =-18 rnA -1.2 -1.2 

Vcc=4.SV, IOH=-3mA 2.S 2.S 

VCC = S V, IOH=-3mA 3 3 
VOH 

Vcc=4.SV, IOH=-24mA 2 2 

Vcc=4.SV, IOH=-32mA 2:\: 

IOL=48mA O.SS O.SS 
VOL VCC=4.SV 

O.SS:\: 10L= 64 rnA 

VCC=S.SV, 
CLK,CLKEN, 

±1 ±1 
I, 

VI = VCC or GND 
LE, OE, TCK 

A or B ports ±100 ±100 

IIH VCC=S.SV, VI=VCC TDI,TMS 10 10 

IlL VCC=S.SV, VI=GND TDI,TMS -1S0 -1S0 

VI =0.8V 
A'or B ports I I (hold) VCC = 4.S V 

VI=2V 

10ZH§ VCC=S.5V, VO=2.7V SO SO 

10zt.§ VCC=S.SV, VO=O.SV -SO -SO 

102:PU 
VCC=Ot02V, 

OE = 0.8 V ±SO ±SO 
Vo = 2.7 Vor O.S V 

10ZPD 
VCC =2 VtoO, 

OE=0.8V ±SO ±SO 
Vo =2.7VorO.S V 

loff VCC=O, VlorVOS4.SV ±100 ±450 

ICEX VCC=S.SV, Vo = S.S V Outputs high SO SO 

1011 VCC=S.SV, VO=2.SV -SO -110 -200 -SO -200 

VCC=S.SV, Outputs high 2 3 3 

ICC 10=0, 
Aor B ports 

Outputs low 18 24 24 
VI =VCC or Outputs 
GND disabled 

1 l.S 1.S 

Alec' 
VCC= S.S V, One input at 3.4 V, 

1.S 1.S 
Other inputs at Vee or GND 

Ci VI = 2.S VorO.S V 
Control 

3 
inputs 

Cio Vo =2.S VorO.S V A or B ports 10 

Co Vo = 2.S VorO.S V TDO 8 

NOTE 3: Product preview specifications are design goals only and are subject to change without notice. 
tAli typic!!1 values are at Vce = S V. 

MIN 

2.S 

3 

2 

100 

-100 

-SO 

:\: On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10ZL include the input leakage current. 
11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
'This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vce or GND. 
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MAX 

-1.2 

O.SS 

±1 

±100 

10 

-1S0 

50 

-SO 

±SO 

±SO 

±100 

SO 

-200 

3 

24 

1.S 

1.S 

UNIT 

V 

V 

V 

J.IA 

J.IA 
J.IA 

J.IA 

J.IA 
J.IA 

J.IA 

J.IA 

J.IA 
J.IA 
rnA 

rnA 

rnA 

pF 

pF 

pF 
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SCAN TEST DEVICES WITH 
20-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBSl65-AUGUSTl992 . 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Note 3 and Figure 1) 

SN54ABT18504A SN74ABT18504A 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency CLKAB or CLKBA 0 100 0 100 MHz 

CLKAB or CLKBA high or low 4 
tw Pulse duration I CLK high or low 

ns 
LEABorLEBA 3.S 

A before CLKABi or B before CLKBAi 4 

Setup time A before LEABJ. or B before LEBAJ. 
I CLKhigh 3.S 

tsu I CLKlow 
ns 

2 

CLKEN before CLKi 4 

A after CLKABi or B after CLKBA i 0 

th Hold time A after LEABJ. or B after LEBAJ. I CLK high or low 2 ns 

CLKEN after CLKi 0 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Note 3 and Figure 1) 

SN54ABT18504A 

MIN MAX 

fclock Clock frequency TCK 0 SO 

tw Pulse duration TCK high or low 

A, B, CLK, LE, or OE before TCKi 

tsu Setup time TOI before TCKi 

TMS before TCKi 

A, S, CLK, LE, or OE after TCKi 

th Hold time TOI after TCKi 

TMS after TCKi 

Id Delay time Power up to TCKi 

tr Rise time Vccpowerup 
.. 

NOTE 3: Product preview specifications are design goals only and are subject to change Without notice . 
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SN74ABT18504A 
UNIT 

MIN MAX 

0 SO MHz 

8 ns 

4.S 

7.5 ns 

3 

O.S 

O.S ns 

O.S 

SO ns 

1 I1S 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Note 3 and Figure 1) 

FROM TO 
VCc=5V, SN54ABT18504A SN74ABT18504A 

PARAMETER (INPUT) (OUTPUT) 
TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

fmax CLKAB or CLKBA 100 130 100 100 MHz 

tpLH 2 6 
AorB BorA ns 

tPHL 2 6.5 

tpLH 2.5 6.8 
CLKAB or CLKBA BorA ns 

tpHL 2.5 6.5 

tpLH 2.5 7.1 
LEAB or LEBA BorA ns 

tpHL 2.5 7.2 

tpZH 2 7 
OEABorOEBA BorA ns 

tpZL 2.5 8 

tpHZ 
OEABorOEBA 

3 8.8 
BorA ns 

tpLZ 2.5 7.3 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Note 3 and Figure 1) 

FROM TO 
Vcc=5V, SN54ABT18504A 

PARAMETER (INPUT) (OUTPUT) 
TA = 25°C 

MIN TYP MAX MIN MAX 

fmax TCK 50 90 50 

tPLH 
TCK.\. AorB 

tpHL 

tpLH 
TCK.\. TDO 

tPHL 

tpZH 
TCK.\. AorB 

tpZL 

tpZH 
TCK.\. TDO 

tpZL 

tpHZ 
TCK.\. AorB 

tpLZ 

tPHZ 
TCK.\. TOO 

tpLZ 
.. 

NOTE 3: Product preview speCifications are deSign goals only and are subject to change without nollCe . 
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SN74ABT18504A 
UNIT 

MIN MAX 

50 MHz 

2.5 13.5 
ns 

2.5 12.5 

2 5.6 
ns 

2 6.5 

4.5 13.8 
ns 

5 14.5 

2 7 
ns 

3 7.5 

4 17 
ns 

3.5 16 

3 7.5 
ns 

3 7.5 
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SN54ABT18504A, SN74ABT18504A 
SCAN TEST DEVICES WITH 
20-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBSI65 -AUGUST 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

1-
soon 

From Output --'-~I--~M,-----./ 
Under Test 

CL=SOpF 

(see Note A) T SOD 0 

T,,"ST S1 

tPLttftPHL Open 

tpLZltpZL 7V 

tPHZItPZH Open 

'::' 

LOAD CIRCUIT FOR OUTPUTS 

Timing Input -------X 1.S V 
___ ~-J, 1'-______ OV 

3V 

If--- tw -------.I 
I I 

Input 3 :K:1~.S~V~~~~ :: 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~ .... 1_.S_V_--I~ 1.S V :: 

II ~ 
tpLH ~ 1 I' tpHL 

I I I ~-- VOH 
1!1.SV 1 1.SV 

--+-1 --' 1 VOL 

tpHL --l.---.! ~ tpLH 

\1,'SV Fv VOH 

. - -- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL Includes probe and Jig capacitance. 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at7V 
(sae Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

I l.. I 
I~t ·r th ·1 I su I 

--""""\*1.5 V '£ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.SV ¥ .... 1._S_V __ _ 

tpZL --+i 14- 1 

3V 

OV 

I II tpLZ --.I j.-
---;-1 ""~ 1 Xc--- 3.S v. 

1 1.SV 1 

1 . 1 VO!....""~·~ VOL 

1 I tPHZ ~ I+-
tpZH ~ j4-- 'I 

I ~--+VoH-O.3V VOH 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR :s; 10 MHz, Zo = 50 n. tr:s; 2.5 ns, tf:S; 2.5 ns. 

9-166 

C. Waveform 1 is for an output with internal conditions such that the output is low e~cept when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. • 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
SCOPETM Family of Testability Products 

• Members of the Texas Instruments 
Widebus ™ Family 

• Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port 
and Boundary-Scan Architecture 

• Include 0-Type Flip-Flops and Control 
Circuitry to Provide Multiplexed 
Transmission of Stored and Real-Time Data 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

SN54ABT18646A, SN74ABT18646A 
SCAN TEST DEVICES WITH 

18-BIT TRANSCEIVERS AND REGISTERS 

• One Boundary-Scan Cell per I/O 
Architecture Improves Scan Efficiency 

• SCOPETM Instruction Set 
- IEEE Standard 1149.1-1990 Required 

Instructions and P1149.1 A CLAMP and 
HIGHZ 

... Parallel Signature Analysis at Inputs 
- Pseudo-Random Pattern Generation 

From Outputs 
- Sample Inputs/Toggle Outputs 
- Binary Count From Outputs 
- Device Identification 
- Even-Parity Opcodes 

• Packaged in 64-Pin Plastic Thin Quad Flat 
Packages Using O.S-mm Center-to-Center 
Spacings and 68-Pin Ceramic Quad Flat 
Packages Using 2S-mil Center-to-Center 
Spacings 

SN54ABT18646A ••• HV PACKAGE 
(TOP VIEW) 

III <C 
1ll:;2 ~<Ca: 

~ ~ IW 0 <C ..J 0 U en..J III _ 0 ~ t\I C') 

~~Q~~~~~~~~~~~~~~ 
9 8 7 6 5 4 3 2 1 68 67 66 65 64 63 62 61 

1A3 10, 60 184 
1A4 11 185 
1A5 12 186 

GND 13 GND 
1A6 14 187 
1A7 15 188 
1A8 16 189 
1A9 17 VCC 
NC 18 NC 

VCC 19 51 281 
2A1 20 282 
2A2 21 283 
2A3 22 284 

GND 23 GND 
2A4 24 285 
2A5 25 286 
2A6 26 287 

V~~~~~~MM~~~~~MGa 

NC - No internal connection 

SCOPE. Widebus, and EPIC-lIB are trademarks ofTexas Instruments Incorporated. 

PRODUCT PREVIEW I_Ion .. neems products In the _I ... or 
dHian phase of development. CharaderlatJc data and other 

~TEXAS 
INSTRUMENTS 

Copyright © 1993, Texas Instruments Incorporated 

_1IIcaiIonsare doslgn goals. Tuaslnatrull1lll1lS .... Mllth.l1ghtlD 
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SN54ABT18646A, SN74ABT18646A 
SCAN TEST DEVICES WITH 
18·BIT TRANSCEIVERS AND REGISTERS 
SCBS166 - AUGUST 1993 

description 

1A3 

1A5 3 

GND 
1A6 

1A9 

10 
2A2 11 
2A3 12 

GND 13 
2A4 14 
2A5 15 
2A6 16 

64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 
184 
1B5 
1B6 
GND 
1B7 
1B8 
1B9 

41 Vee 
2B1 
2B2 
2B3 
284 
GND 
2B5 
2B6 
2B7 

The SN54ABT18646A and SN74ABT18646A scan test devices with 18-bit bus transceivers and registers are 
members of the Texas I nstruments SCOPE ™ testability IC family. This family of devices supports I EEE Standard 
1149.1-1990 boundary scan to facilitate testing of complex circuit board assemblies. Scan access to the test 
circuitry is accomplished via the 4-wire test access port (TAP) interface. 

In the normal mode, these devices are 18-bit bus transceivers and registers that allow for multiplexed 
transmission of data directly from the input bus or from the internal registers. They can be used either as two 
9-bit transceivers or one 18-bit transceiver. The test circuitry can be activated by the TAP to take snapshot 
samples of the data appearing at the device pins or to perform a self test on the boundary test cells. Activating 
the TAP in the normal mode does not affect the functional operation of the SCOPETM bus transceivers and 
registers. 

Transceiver function is controlled by output-enable (OE) and direction (DIR) .inputs. When OE is low, the 
transceiver is active ahd operates in the A-to-B direction when DIR is high or in the B-to-A direction when DIR 
is low. When OE is high, both the A and B outputs are in the high-impedance state, effectively isolating both 
buses. 

Data flow is controlled by clock (CLKAB and CLKBA) and select (SAB and SBA) inputs. Data on the A bus is 
clocked into the associated registers on the low-to-high transition of CLKAB. When SAB is low, real-time A data 
is selected for presentation to the B bus (transparent mode). When SAB is high, stored A data is selected for 
presentation to the 8 bus (registered mode). The function of the CLKBA and SBA inputs mirrors that of CLKAB 
and SAB, respectively. Figure 1 illustrates the four fundamental bus-management functions that can be 
performed with the' ABT18646A. 

9-168 . 
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SCAN TEST DEVICES WITH 

18·BIT TRANSCEIVERS AND REGISTERS 
SCBS166 -AUGUST 1993 

description (continued) 

OE 

X 

X 

H 

H 

L 

L 

L 

L 

In the test mode, the normal operation of the SCOPETM bus transceivers and registers is inhibited, and the test 
circuitry is enabled to observe and control the 1/0 boundary of the device. When enabled, the test circuitry can 
perform boundary scan test operations according to the protocol described in IEEE Standard 1149.1-1990. 

Four dedicated test pins are used to observe and control the operation of the test circuitry: test data input (TOI), 
test data output (TOO), test mode select (TMS) , and test clock (TCK). Additionally, the test circuitry can perform 
other testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation 
from data outputs. All testing and scan operations are synchronized to the TAP interface. 

Improved scan efficiency is accomplished through the adoption of a one boundary-scan cell (BSC) per 1/0 pin 
architecture. This architecture is implemented in such a way as to capture test data of most interest. A 
PSAICOUNT instruction is also included to ease the testing of memories and other circuits where a binary count 
addressing scheme is useful. 

The SN54ABT18646A is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT18646A is characterized for operation from -40°C to 85°C. 

INPUTS 

DIR ClKAB ClKBA SAB 

X i X X 

X X i X 

X l' l' X 

X L L X 

L X X X 

L X L X. 

H X X L 

H L X H 

FUNCTION TABLE 
(normal mode, each 9·bit section) 

DATAUO 

SBA .. A1 THRUA9 B1 THRU B9 

X Input Unspecifiedt 

X Unspecifiedt Input 

X Input Input 

X Input disabled Input disabled 

L Output Input 

H Output Input disabled 

X Input Output 

X Input disabled Output 

OPERATION OR FUNCTION 

Store A, B unspecifiedt 

Store B, A unspecifiedt 

Store A and B data 

Isolation, hold storage 

Real-time B data to A bus 

Stored B data to A bus 

Real-time A data to B bus 

Stored A data to B bus 

I 

t The data outputfunctions can be enabled or disabled by various signals althe OE and DIR inputs. Data inputfunctions are always enabled; i.e., 
data at the bus pins will be stored on every low-to-high transition of the clock inputs. 
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SN54ABT18646A, SN74ABT18646A 
SCAN TEST DEVICES WITH 
18·81T TRANSCEIVERS AND REGISTERS 
SCBSl66-AUGUST 1993 

DE 
L 

DE 
X 
X 
H 

DIR CLKAB CLKBA SAB 
L X X x 
REAL-TIME TRANSFER 

BUSBTOBUSA 

'-v---' 
D1R CLKAB CLKBA SAB 
X t X X 
X X t X 
X t t X 

STORAGE FROM 
A, B, ORAAND B 

SBA 
L 

SBA 
X 
X 
X 

DE 
L 

DE 
L 
L 

DIR CLKAB CLKBA SAB 
H X X L 

DIR 

L 
H 

REAL-TIME TRANSFER 
BUSATO BUS B 

'-v---' 
CLKAB CLKBA SAB 

X L X 
L X H 

TRANSFER STORED DATA 
TOAAND/ORB 

Figure 1. Bus-Management Functions 
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SN54ABT18646A, SN74ABT18646A 
SCAN TEST DEVICES WITH 

18-BIT TRANSCEIVERS AND REGISTERS 

functional block diagram 

1 OE -=:62=----'.>-1 

53 
10lR 

1CLKBA 55 

1SBA 54 

1 CLKAB -,",59'"----1''''''''-1 

1SAB -=60=----.>-1 H--ttl:>1------, 

20E .!:.21!.......f.>-I 

20lR 30 
27 

2CLKBA 

2SBA =28'"----1''''''''-1 I----ttr>,---, 

2CLKAB =23"-f'>-I 
22 

2SAB -==--t>--1 I-f-----~~>p--____, 

1 of 9 Channels 

-i.~ .. -t-, 
1 
1 
140 

1 
1 

------------ _.J 

2B1 

VCC 

TOI :.;24=-+-1>----+---1 
1----D,........:58~ TOO 

VCC 
56 

TMS 
26 

TCK~~-~==~~~---------~ 

Pin numbers shown are for the PM package. 
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SN54ABT18646A, SN74ABT18646A 
SCAN TEST DEVICES WITH 
18·BIT TRANSCEIVERS AND REGISTERS 
SCBSl66-AUGUST1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ................................................ :......... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports),(see Note 1) .................................. -0.5 V t(17 V 
Input voltage range, VI (I/O ports) (see Note 1) ...................................... -0.5 V to 5.5 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT18646A ................................. 96 rnA 

SN74ABT18646A ................................ 128 rnA 
Input clamp current, 11K (VI < 0) ........................................................... -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum package power dissipation at TA = 55°C (in still air) (see Note 2) .................... 885 mW 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those Ii~ted under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these' or any other conditions beyond those indicated under "recommended operating conditions' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2, For the SN74ABT18646A (PM package). the power derating factor for ambient temperatures greater than 55°C is -10.5 mW/"C. 

recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

VIl~ Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

At/Av Input transition rise or fall rate 

TA Operating free-air temperature 
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MIN 

4.5 

2 

0 

-55 

MAX 

5.5 

0.8 

VCC 

-24 

48 

10 

125 

SN74ABTI8646A 
UNIT 

MIN MAX 

4.5 5.5 V 

2 V 

0.8 V 

0 VCC V 

-32 mA 

64 rnA 

10 ns/V 

-40 85 °c 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 3) 

TA = 25°C SN54ABT18646A SN74ABT18646A, 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX 

VIK VCC=4.5V, 11=-18mA -1.2 -1.2 

VCC=4.5V, IOH=-3mA 2.5 2.5 

VCC = 5 V, IOH=-3mA 3 3 
VOH 

VCC =4.5 V, IOH=-24mA 2 2 

VCC =4.5 V, 10H =-32 mA 2:1: 

10l=48mA 0.55 0.55 
VOL VCC=4.5V 

0.55:1: 10l=64mA 

VCC =5.5 V, 
ClK, DIR, 

±1 ±1 
II VI = VCC or GND 

OE, S, TCK 

Aor B ports ±100 ±100 

IIH VCC = 5.5 V, VI=VCC TDI, TMS 10 10 

III VCC=5.5V, VI=GND TDI,TMS -150 -150 

VI =0.8V 
A'or B ports II(hold) VCC = 4.5 V 

VI=2V 

10ZH§ VCC = 5.5 V, VO=2.7V 50 50 

10Zl§ VCC = 5.5 V, Vo = 0.5 V -50 -50 

10ZPU 
VCC = Ot02 V, 

OE= 0.8 V ±50 ±50 
Vo = 2.7 Vor 0.5 V 

10ZPD 
VCC=Ot02V, 

OE=0.8V ±50 ±50 
VO=2.7VorO.5V 

loft VCC=O, VI orVO,,4.5 V ±100 ±450 

ICEX VCC = 5.5 V, VO=5.5V Outputs high 50 50 

1011 VCC = 5.5 V, VO=2.5V -50 -110 -200 -50 -200 

VCC=5.5V, Outputs high 2 3 3 

ICC 10=0, 
Aor B ports 

Outputs low 16 22 22 
VI =Vccor Outputs 
GND disabled 

1 1.5 1.5 

.1ICC# 
VCC =5.5 V, One input at 3.4 V, 

1.5 1.5 
Other inputs at VCC or GND 

Ci VI = 2.5 V or 0.5 V 
Control 

3 inputs 

Cio Vo = 2.5 V or 0.5 V A or B ports 10 

Co VO=2.5 VorO.5 V TDO 8 
'" NOTE 3: Product preview specifications are design goals only and are subject to change without notice. 

t All typical values are at VCC = 5 V. 
:I: On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 
11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

MIN 

2.5 

3 

2 

100 

-100 

-50 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 
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MAX 

-1.2 

0.55 

±1 

±100 

10 

-150 

50 

-50 

±50 

±50 

±100 

50 

-200 

3 

22 

1.5 

1.5 

UNIT 

V 

V 

V 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

IlA 

~ 

~ 
mA 

mA 

mA 

pF 

pF 

pF 
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timing· requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Note 3 and Figure 2) 

SN54ABT18646A SN74ABT18646A 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency CLKAB or CLKBA 0 100 0 100 MHz 

tw Pulse duration CLKAB or CLKBA high or low 4 ns 

tsu Setup time A before CLKABi or B before CLKBA i 4.5 ns 

th Hold time A after CLKABi or B after CLKBA i 0 ns 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Note 3 and Figure 2) 

SN54ABt18646A 

MIN MAX 

fclock Clock frequency TCK 0 50 

tw Pulse duration TCK high or low 

A, B, CLK, DIR, OE, or S before TCKi 

tsu Setup time TDI before TCKi 

TMS before TCKi 

A, B, CLK, DIR, OE, or S after TCKi 

th Hold time TDI after TCKi 

TMS after TCKi 

td Delay time Power up to TCKi 

tr Rise time Vccpowerup 
.. 

NOTE 3: Product preview speCifications are deSign goals only and are subject to change without notice. 
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SN74ABT18646A 
UNIT 

MIN MAX 

0 50 MHz 

8 ns 

4.5 

7.5 ns 

4 

0.5 

0.5 ns 

0.5 

50 ns 

1 liS 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Note 3 and Figure 2) 

FROM TO 
VCC=5V, SN54ABT18646A SN74ABT18646A 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

fmax CLKAB or CLKBA 100 130 100 100 MHz 

tpLH , 2 5.4 
Aor B B or A ns 

tpHL 2 6.6 

tpLH 2.5 8 
CLKAB or CLKBA BorA ns 

tpHL 2.5 7.4 

IpLH 2 7.5 
SABorSBA BorA ns 

IpHL 2 8 

IPZH 2 8 
DIR B or A ns 

IpZL 3 9.1 

tpZH 2.5 8.6 
OE • BorA ns 

IPZL 3 9.3 

IpHZ 3.5 11.1 
DIR B or A ns 

tpLZ 3 '8.8 

IPHZ 
OE 

3.5 10.5 
B or A ns 

IpLZ 2 8.5 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Note 3 and Figure 2) 

FROM TO 
VCC=5V, SN54ABT1 8646A 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25°C 

MIN TYP MAX MIN MAX 

fmax TCK 50 90 50 

IpLH 
TCKJ. A or B 

IpHL 

IpLH 
TCKJ. TDO 

IpHL 

IpZH 
TCKJ. Aor B 

IPZL 

tpZH 
TCKJ. TDO 

IpZL 

tpHZ 
TCKJ. A or B 

tpLZ 

tpHZ 
TCKJ. TDO 

tpLZ 

NOTE 3: Product preview specifications are design goals only and are subject to change without nollee. 
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SN74ABT18646A 
UNIT 

MIN MAX 

50 MHz 

2.5 13.5 
ns 

2.5 12.5 

2 6.5 
ns 

2 6.5 

4.5 13.8 
ns 

5 14.5 

2 7 
ns 

3 7.5 

4 17 
ns 

3 16 

3 9 
ns 

3 7.5 
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PARAMETER MEASUREMENT INFORMATION 

Sl 500n 
From Output --1I>----.---V\i'v-----" 

Under Test 

CL=50 pF 

(see Note A) I 500n 

LOAD CIRCUIT FOR OUTPUTS 

o 7V 

o Open 
TEST 

tPLWtPHL 
tpLZItPZL 
tpHzltPZH 

Sl 

Open 
7V 

Open 

3V 
Tlmlnglnput -------y1.5V 

___ ~-..J. 1'-______ OV 

I. ~~ ~ I4---tw~ 
1 I Itsul th I 

Input 3 }(r1-.5-V-'- :: 

1 I 

-=-x--....... \5V ~ :: Data Input 

Input 

VOLTAGE WAVEFORMS 
PULSE DURATION 

3V 
Output 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

3V =41.5V Xl .5V ~1.5V (see Note B) 
OV Control OV I 1 

I I 
MtPHL 

tpZL~ 
tpLH~ 

Output 1 

I 3.5 V 

/1.5V 
I ~VOH 

Output I Waveform 1 ' 
1 I 1.5 V 

Sl at 7 V VOL + 0.3 V 
1 I VOL I ---- VOL 
1 ~tPLH 

(see Note C) 
I I tpHZ ~ ~ tPHL~ 

Output 
tpZH -+J ~ I 

I ---- VOH 
Waveform 2 

\1.5V 
FVOH VOH-0.3V 

Output 1.5 V Sl at Open 
-- VOL (see Note C) =OV 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 

INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 

NOTES: A. CL includes probe and jig capacitance. 

9-176 

B. All input pulses are supplied by generators having the following characteristics: PRR " 10 MHz, Zo = 50 n, tr " 2.5 ns. tf" 2.5 ns. 
C. Waveform 1 is for an output with intemal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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SCAN TEST DEVICES WITH 

18·BIT BUS TRANSCEIVERS AND REGISTERS 

• Members of the Texas Instruments 
SCOPETM Family of Testability Products 

• One Boundary-Scan Cell per I/O 
Architecture Improves Scan Efficiency 

• SCOPETM Instruction Set • Members of the Texas Instruments 
Widebus ™ Family 

• Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port 
and Boundary-Scan Architecture 

- IEEE Standard 1149.1-1990 Required 
Instructions and P1149.1A CLAMP and 
HIGHZ 

• Include D-Type Flip-Flops and Control 
Circuitry to Provide Multiplexed 
Transmission of Stored and Real-Time Data 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

- Parallel Signature Analysis at Inputs 
- Pseudo-Random Pattern Generation 

From Outputs 
- Sample InputsIToggle Outputs 
- Binary Count From Outputs 
- Device Identification 
- Even-Parity Opcodes 

• State-of-the-Art EPIC-liB TM BiCMOS Design 
Significantly Reduces Power Dissipation 

• Packaged in 64-Pin Plastic Thin Quad Flat 
Packages Using O.5-mm Center-to-Center 
Spacings and 68-Pin Ceramic Quad Flat, 
Packages Using 25-mil Center-to-Center 
Spacings 

9 8 7 6 5 4 3 2 1 68 67 66 65 64 63 62 61 

1A3 10 60 164 
1A4 11 59 165 

1A5 12 58 166 

GND 13 57 GND 
1A6 14 56 167 

1A7 15 55 168 

1A8 16 54 169 

1A9 17 53 VCC 

NC 18 52 NC 

VCC 19 
2A1 20 
2A2 21 

2A3 22 
GND 23 
2A4 24 

2A5 25 

2A6 26 

~mmClcmmBou~cccmmm 
ccczmc~rzuommzcmm 
NNN~~W~ >r~W~~NN 

N ~ ~ C\I 

, NC - No internal connection 

SCOPE, Widebus, and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

51 261 

50 262 
49 263 
48 2B4 
47 GND 
46 265 

45 266 

44 267 

~TEXAS 
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SN54ABT18652A, SN74ABT18652A 
SCAN TEST DEVICES WITH 
18·BIT BUS TRANSCEIVERS AND REGISTERS 
SCBS167-AUGUST 1993 

description. 

1A5 
GND 
1A6 
1A7 

Vee 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 

M~~.~~~~~~~~~~~M~ 

48 184' 
47 185 
46 186 
45 GND 
44 187 
43 188 
42 
41 Vee 
40 281 
39 282 
36 283 
37 284 
36 GND 
35 285 
34 286 
33 287 

The SN54ABT18652A and SN74ABT18652A scan test devices with 18-bit bus transceivers and registers are 
members of the Texas Instruments SCOPETM testability IC family. This family of devices supports IEEE Standard 
1149.1-1990 boundary scan to facilitate testing of complex circuit board assemblies. Scan access to the test 
circuitry is accomplished via the 4-wire test access port (TAP) interface. 

In the normal mode, these devices are 18-bit bus transceivers and registers that allow for multiplexed 
transmission of data directly from the input bus or from the internal registers. They can be used either as two 
9-bit transceivers or one 18-bit transceiver. The test circuitry can be activated by the TAP to take snapshot 
samples of the data appearing at the device pins or to perform a self test on the boundary test cells. Activating 
the TAP in the normal mode does not affect the functional operation of the SCOPETM bus transceivers and 
registers. 

Data flow in each direction is controlled by clock (CLKAB and CLKBA), select (SAB and SBA), and output-enable 
(OEAB and OEBA) inputs. For A-to-B data flow, data on the A bus is. clocked into the associated registers on 
the low-to-high transition of CLKAB. When SAB is low, real-time A data is selected for presentation to the B bus 
(transparent mode). When SAB is high, stored A data is selected for presentation to the B bus (registered mode). 
When OEAB is high, the B outputs are active. When OEAB is low, the B outputs are in the high-impedance state. 
Control for B-to-A data flow is similar to that for A-to-B data flow but uses CLKBA, SBA,and OEBA inputs. Since 
the OEBA input is active-low, the A outputs are active when OEBA is low and are in the high-impedance state 
when OEBA is high. Figure 1 illustrates the four fundamental bus-management functions that can be performed 
with the' ABT18652A. ' 
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description (continued) 

In the test mode, the normal operation of the SCOPETM bus transceivers and registers is inhibited, and the test 
circuitry is enabled to observe and control the 1/0 boundary of the device. When enabled, the test circuitry can 
perform boundary scan test operations according to the protocol described in IEEE Standard 1149.1-1990. 

Four dedicated test pins are used to observe and control the operation of the test circuitry: test data input (TOI), 
test data output (TOO), test mode select (TMS), and test clock (TCK). Additionally, the test circuitry can perform 
other testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation 
from data outputs. All testing and scan operations are synchronized to the TAP interface. 

Improved scan efficiency is accomplished through the adoption of a one boundary-scan cell (BSC) per 1/0 pin 
architecture. This architecture is implemented in such a way as to capture test data of most interest. A 
PSAICOUNT instruction is also included to ease the testing of memories and other circuits where a binary count' 
addressing scheme is useful. 

The SN54ABT18652A is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT18652A is characterized for operation from -40°C to 85°C. 

INPUTS 

FUNCTION TABLE 
(normal mode, each 9-bit section) 

DATA 110 • 
OPERATION OR FUNCTION 

OEAB OEBA CLKAB CLKBA SAB SBA A1 THRUA9 B1 THRU B9 

L H L L X X Input disabled Input disabled Isolation 

L H i i X X Input Input Store A and B data 

X H i L X X Input Unspecifiedt Store A, hold B 

H H i i x=I= X Input Output Store A in both registers 

L X L i X X Unspecifiedt Input Hold A, store B 

L L i i X x=I= Output Input Store B in both registers 

L L X X X L Output Input Real-time B data to A bus 

L L X L X H Output Input Stored B data to A bus 

H H X X L X Input Output Real-time A data to B bus 

H H L X H X Input Output Stored A data 10 B bus 

H L L L H H Output Output 
Stored A data to B bus and 

stored B data to A bus 

t The data output functions can be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs. Data Input functions are 
always enabled; i.e., data at the bus pins is stored on every low-ta-high transition on the clock inputs. 

=1= Select control = L: clocks can occur simultaneously. 
Select control = H: clocks must be staggered in order to load both registers. 
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OEAB OEBA CLKAB CLKBA SAB SBA 
L 

OEAB OEBA CLKAB CLKBA SAB 
L 

OEAB 
X 
L 
L 

L x x x 

REAL-TIME TRANSFER 
BUSBTOBUSA 

~ 

OEBA CLKAB CLKBA SAB 

H l' X X 
X X l' X 
H l' l' X 

STORAGE FROM 
A, B, OR A AND'B 

SBA 

X 
X 
X 

H 

OEAB 
H 

H 

c 
UI 
:::I m 

X x L 

REAL-TIME TRANSFER 
BUSATO BUS B 

'-v-' 
OEBA CLKAB CLKBA SAB 

L L L H 

TRANSFER STORED DATA 
TOAAND/ORB 

Figure 1. Bus-Management Functions 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

SBA 
X 

$BA 

H 



SN54ABT18652A, SN74ABT18652A 
SCAN TEST DEVICES WITH 

18-BIT BUS TRANSCEIVERS AND REGISTERS 
SCBS167 -AUGUST 1993 

functional block diagram 

Bounda -Scan Rister 

1CLKAB ~-I;>---1 

1SAB 

-f-+-+-H-+--., 

Vcc 
TOI -=24'-'--_---'1>-__ ---1 

Vec 
TMS~~~L-~>--r-:~-, 

I 
I 
140 

2B1 

l---r:::_-----5=8 TOO 

~ r-----------~ 
TCK~----~~~==~--------------~ 

Pin numbers shown are for the PM package. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ............ : ............................................. -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) ................ ;................. -0.5 V to 7 V 
Input voltage range, VI (I/O ports) (see Note 1) ...................................... -0.5 V to 5.5 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT18652A ................................. 96 rnA 

SN74ABT18652A ................................ 128 rnA 
Input clamp current, 11K (VI < 0) ....•...................................................... -18mA 
Output clamp current, 10K (Va < 0) ................................. ;..................... -50 rnA 
Maximum package power dissipation at T A = 55°C (in still air) (see Note 2) .................... 885 mW 
Storage temperature range ....................................................... -65OC to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. For the SN74ABT18652A (PM package), the power derating factor for ambient temperatures greater than 55°e is -10.5 mWf'e. 

recommended operating conditions 

vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOl low-level output current 

t.tlt.v Input transition rise or fall rate 

TA Operating free-air temperature 

9-182 
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MIN 

4.5 

2 

0 

-55 

MAX 
5.5 

0.8 

Vee 

-24 

48 

10 

125 

SN74ABT18652~ 
UNIT 

MIN MAX 
4.5 5.5 V 

2 V 

0.8 V 

0 Vee V 

-32 rnA 

64 rnA 

10 nsN 
-40 85 °e 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 3) 

TA = 25°C SN54ABT18652A SN74ABT18652A 
PARAMETER TEST CONDITIONS 

TYpt MIN MAX MIN MAX 

VIK VCC=4.SV, 11=-18mA -1.2 -1.2 

Vcc=4.SV, IOH=-3mA 2.5 2.S 

VCC=SV, IOH=-3mA 3 3 
VOH 

VCC=4.SV, IOH=-24mA 2 2 

VCC=4.SV, IOH=-32mA 2; 

IOl=48mA O.SS O.SS 
VOL VCC=4.SV 

O.SS; 10l= 64 mA 

ClK,OEAB, 

VCC=S.SV, OEBA, S, ±1 ±1 
II 

VI = VCC or GND TCK 

Aor B ports ±100 ±100 

IIH VCC=S.SV, VI = VCC TDI, TMS 10 10 

III VCC=S.SV, VI=GND TDI, TMS -1S0 -1S0 

VI =0.8V 
II(hold) VCC=4.SV 

VI=2V 
AorBports 

10ZH§ Vcc=S.SV, VO=2.7V SO SO 

.10Zl§ Vcc=S.SV, VO=O.SV -SO -SO 

10ZPU 
VCC =Ot02 V, 

OE=0.8V ±SO ±SO 
Vo = 2.7 Vor O.S V 

10ZPD 
VCC=Ot02 V, 

OE=0.8V ±SO ±SO 
Vo = 2.7 V or O.S V 

.Ioff VCC=O, VI orVo~4.S V ±100 ±4S0 

ICEX VCC=S.SV, VO=S.SV Outputs high SO SO 

1011 VCC=S.SV, Vo =2.5 V -SO -110 -200 -SO -200 

VCC = 5.SV, Outputs high 2 3 3 

ICC 10=0, 
A orB ports 

Outputs low 16 22 22 
VI = VCC or Outputs 
GND disabled 

1 1.S 1.S 

Ll.ICC# 
VCC = S.SV, One input at 3.4 V, 

1.S 1.S 
Other inputs at VCC or GND 

Ci VI = 2.S V or O.S V 
Control 

3 
inputs 

Cio Vo =2.S VorO.S V Aor B ports 10 

Co Vo =2.S VorO.S V TDO 8 
.. 

NOTE 3: Product preview specifications are design goals only and are subject to change without notice . 
t All typical values are at VCC = 5 V. 
; On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 
11 Not more than one output should be tested at a time, and the duration of the test should not exceed One secOnd. 

MIN 

2.S 

3 

2 

100 

-100 

-50 

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 
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MAX 

-1.2 

O.SS 

±1 

±100 

10 

-1 SO 

SO 

-SO 

±SO 

±SO 

±100 

SO 

-200 

3 

22 

.1.S 

1.5 

UNIT 

V 

V 

V 

IlA 

!1A 
!1A 

!1A 

!1A 
!1A 

!1A 

!1A 

!1A 
!1A 
mA 

mA 

mA 

pF 

pF 

pF 
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SN54ABT18652A, SN74ABT18652A 
SCAN TEST DEVICES WITH 
18·BIT BUS TRANSCEIVERS AND REGISTERS 
SCBS167 -AUGUST1993 

timing requirements over recommended ranges of supply voltage and. operating free-air 
temperature (unless otherwise noted) (normal mode) (see Note 3 and Figure 2) 

SN54ABTl8652A SN74ABT18652A 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency ClKAB or ClKBA 0 100 0 100 MHz 

tw Pulse duration ClKAB or ClKBA high or low 4 ns 

tsu Setup time A before ClKABt or B before ClKBAt 4.5 ns 

th Hold time A after ClKABt or B after ClKBA t 0 ns 

timing requirements over recommended ranges· of supply voltage and operating free-air 
temperature (unless otherwise noted) (t,st mode) (see Note 3 and Figure 2) 

SN54ABT18652A 

MIN MAX 

fclock Clock frequency TCK 0 50 

tw Pulse duration TCK high or low 

A, B, ClK, OEAB, OEBA, or S before TCKt 

tsu Setup time TOI before TCKt 

TMS before TCKt 

A, B, ClK, OEAB, OEBA, .or S after TCKt 

th Hold time TOI after TCKt 

TMS after TCKt 

td Oelaytime Power up to TCKt 

. tr Rise time Vccpowerup 
.. 

NOTE 3: Product preview speClflcallOns are design goals only and are subject to change Without notice . 
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SN74ABTl8652A 

MAX 
UNIT 

MIN 

0 50 MHz 

8 ns 

4.5 

7.5 ns 

4 

0.5 

0.5 ns 

0.5 

50 ns 

1 IJ.S 



SN54ABT18652A, SN74ABT18652A 
SCAN TEST DEVICES WITH 

18·BIT BUS TRANSCEIVERS AND REGISTERS 
seBS167 -AUGUST 1993 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (normal mode) (see Note 3 and Figure 2) 

FROM TO 
VCc=5V, 

SN54ABT18652A SN74ABT18652A 
PARAMETER 

(INPUT) (OUTPUT) 
TA = 25°C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

fmax CLKAB or CLKBA 100 130 100 100 MHz 

tpLH 2 5.4 
AorB BorA ns 

tpHL 2 6.6 

tpLH 2.5 8 
CLKAB or CLKBA BorA ns 

tpHL 2.5 7.4 

tpLH 2 7.5 
SABorSBA BorA ns 

tpHL 2 8 

tpZH 
OEABorOEBA 

2.5 8.6 
BorA ns , 

tpZL 3 9.3 

tpHZ 
OEABorOEBA 

3.5 10.5 
BorA ns 

tPLZ 2 8.5 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (test mode) (see Note 3 and Figure 2) 

FROM TO 
VCc=5V, 

SN54ABT18652A 
PARAMETER (INPUT) (OUTPUT) 

TA = 25°C 

MIN TYP MAX MIN MAX 

fmax TCK 50 90 50 

tPLH 
TCK,j. AorB 

tpHL 

tpLH 
TCK,j. TOO 

tpHL 

tpZH 
TCK,j. AorB 

tpZL 

tpZH 
TCK,j. TOO 

tpZL 

tpHZ 
TCK,j. AorB 

tpLZ 

tpHZ 
TCK,j. TOO 

tpLZ 

NOTE 3: Product preview specifications are design goals only and are subject to change without notice. 
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SN74ABT18652A 
UNIT 

MIN MAX 

50 MHz 

2.5 13.5 
ns 

2.5 12.5 

2 6.5 
ns 

2 6.5 

4.5 13.8 
ns 

5 14.5 

2 7 
ns 

3 7.5 

4 17 
ns 

3 16 

3 9 
ns 

3 7.5 
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SN54ABT18652A, SN74ABT18652A 
SCAN TEST DEVICES WITH 
18·BIT BUS TRANSCEIVERS AND REGISTERS 
seBS167 -AUGUST 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open soon 
From Output ---'-~~-'Vv\r---_.J 

Under Test 

CL=SOpF 

(see Note A) I soon 

Input 
(see Note B) 

LOAD CIRCUIT FOR OUTPUTS 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~_1._S_V_.....J>:< 1.S V 

'I ~ 

r' 
-=-

3V 

OV 

tPLH ~ , I tpHL 

, I 1 ~-- VOH 
, !1.SV, 1.SV --to' --J I VOL 

Output 

tPHL~ ~tPLH 
~ ~, VOH 
,1.SV T 1.SV 

, -- VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTI"UTS 

NOTES: A. CL includes probe and jig capacitance. 

Timing Input 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

TEST S1 

tpLWlPHL Open 

tPLZltPZL 7V 

tpHZltpZH Open 

3V -------x1.5V ___ ~......J.,'-_-_--- OV 
, , I 
,4 to .14 th ., 
, ... u , 

--""""'*1.S V £ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

=¥1.SV ~ ... 1._SV __ _ 

tpZL~ 14- I 

3V 

OV 

. I I, tpLZ -.l j.-
I ~ I ~--- 3.SV I 1.SV I 
I ' 1~.b...+.E:!Y VOL 

I I tpHZ ~ :..-
tpZH~ i4- , 

I' ,..-' ---'£1-VVorH-O.3V VOH 
___ ...J 1.SV '-..:: =OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR::; 10 MHz, Zo = 50 n. tr::; 2.5 ns, tf::; 2.5 ns. 

9-186 

C. Waveform '1 is for an output with intemal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one, transition per measurement. , 

" , 

Figure 2. Load Circuit and Voltage Waveforms 
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LVT JTAG/IEEE 1149.1 

Features 

• Compatibility with IEEE Standard 
1149.1-1990(JTAG) test access port 
(TAP) ~nd boundary-scan architecture 

• EPIC-IIBTM BiCMOS process with special 
low-voltage enhancements 

• EIAJ TSSOP, JEDEC SSOP, and EIAJ 
TQFP fine-pitch surface-mount packaging 

• Bus-hold circuitry 

• 18- and 20-bit UBPM architectures 

• Additional SCOPETM instructions available 
such as: 

- Parallel Signature Analysis (PSA) 
- Pseudo-Random Pattern Generation 

(PRPG) 

• Test-mode or normal-mode operation 

• Expanded Vee range from 2.7 V to 3.6 V 

• Members of the Texas Instruments 
SCOPETM family of testability products 

• TI has established an alternate source 

Benefits 

• Facilitate testing of complex circuit board 
assemblies via a 4-wire test access port 

• 3.3-V logic family with equivalent drive 
performance of 5-V ABT logic family - not 
just a recharacterized, scaled CMOS 

• Complete input and output compatibility 
with 5-V, signals combined with a pure 
3.3-V internal supply signal- provides 
bidirectional3-V to 5-V translation 

• No system throughput or cycle time 
penalty for boundary-scan implementation 

• Functional equivalents to standard ABT 
devices offer system and test designers 
flexible integration options 

• Save valuable board space 

• Reduce component count by eliminating 
need for external pullup or pulldown 
resistors on 1/0 pins configured as inputs 
left unused or floating 

• Advanced integration, as one UBPM can 
replace nearly all common bus-interface 
logic 

• Built-in self-test feature allows easy 
upgrade for advanced JTAG test 
applications 

• IEEE Standard 1149.1-1990 protocol can 
be bypassed for applications not requiring 
boundary scan 

• Compatible with complete line of 
system-level test products including 
controllers, bus monitors, scan path 
linkers, scan path selectors, 
application-specific products, and very 
large-scale integration products 

• Standardization that comes from a 
common product approach 

Information regarding the tap control state diagram, signal descriptions, and other related 
JTAGIIEEE 1149.1 information for the 'LVT18245, 'LVT18502, and 'LVT18504 is similar to that for 
the' ABT18245. Therefore, this information will only be provided in the data sheet for the' ABT18245 
in section 9. Please contact your local TI sales representative for further information. 



SN54LVT18245,SN74LVT18245 
3.3-Y ABT SCAN TEST DEYICES 

WITH 18-BIT BUS TRANSCEIYERS 
SCBS161-AUGUST1 

SN54LVT18245 ••• WD PACkAGE • Members of the Texas Instruments 
SCOPETM Family of Testability Products SN74LVT18245 ••• DGG OR DL PACKAGE 

• Members of the Texas Instruments 
Wldebus ™ Family 

• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(5-V rnput and Output Voltages With 
3.3-VVcc) 

.• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port and 
Boundary-8can Architecture 

• SCOPETM Instruction Set 
- IEEE Standard 1149.1-1990 Required 

Instructions and P1149.1A CLAMP and 
HIGHZ 

- Parallel Signature Analysis at Inputs 
- Pseudo-Random Pattern Generation 

From Outputs 
... Sample InputsIToggle Outputs 
- Binary Count From Outputs 
- Device Identification 
- Even-Parity Opcodes 

• Packaged in Plastic 3QO--:n1l Shrink 
Smail-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mll Center-to-Center Spacings 

description 

(TOP VIEW) 

1DIR 1 10E 
181 1A1 
182 1A2 

GND 4 GND 
183 1A3 
184 1A4 
Vee Vee 
185 1A5 

1A6 
187 1A7 

GND 11 GND 
188 lA8 
189 1A9 
281 2A1 
282 2A2 
283 2A3 
284 2A4 

GND GND 
285 2A5 
286 2A6 
287 2A7 
Vee Vee 
288 2A8 
289 2A9 

GND GND 
2DIR 20E 
TDO TDI 
TMS TCK 

The SN54LVT18245 and SN74LVT18245 scan test devices with 18-bit bus transceivers are members of the 
Texas Instruments SCOPETM testability IC family. This family of devices supports IEEE Standard 1149.1-1990 
boundary scan to facilitate testing of complex circuit board assemblies. Scan access to the test circuitry is 
accomplished via the 4-wire test access port (TAP) interface. 

Additionally, these devices are designed specifically for low-voltage (3.3-V) Vcc operation, but with the 
capability to provide a TTL interface to a 5-V system environment. 

In the normal mode, these devices are 18-bit noninverting bus transceivers. They can be used either as two 9-bit 
transceivers or one 18-bit transceiver. The test circuitry can be activated by the TAP to take snapshot samples 
of the data appearing at the device pins or to perform a self test on the boundary test cells. Activating the TAP 
in the normal mode does not affect the functional operation of the SCOPETM bus transceivers. 

SCOPE and Widebus are trademarks of Texas Instruments Incoiporated. 

PRODUCT PREVIEW I_ .. ...-no produclo In tho fonn_ or 
~ 01 dovaIopmant. C __ ond other 

are doollJl gooIa. _1 __ .-..o1IIe rlghllo 
or dllconll .... _ pradu*wIdIout notice. ·~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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SN54LVT18245, SN74LVT18245 
3.3-V ABT SCAN TEST DEVICES . 
WITH 18-BIT BUS TRANSCEIVERS 
SCBS161-AUGUST1993 

description (continued) 

10-4 

Data flow is controlled by the direction-control (OIR) and output-enable (OE) inputs. Data transmission is 
allowed from the A bus to the B bus or from the B bus to the A bus depending upon the logic level at 01 R. The 
output-enable (OE) can be used to disable the device so that the buses are effectively isolated. ' 

In the test mode, the normal operation of the SCOppM bus transceivers is inhibited and the test circuitry is 
enabled to observe and control the I/O boundary of the device. When enabled, the test circuitry can perform 
boundary scan test operations according to the protocol described in IEEE Standard 1149.1-1990. 

Four dedicated test pins are used to observe and control the operation of the test circuitry: test data input (TOI), 
test data output (TOO), test mode select (TMS), and test clock (TCK). Additionally, the test circuitry can perform 
other testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation 
from data outputs. All testing and scan operations are synchronized to the TAP interface. 

Active bus-hold 'circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVT18245 is available in TI's shrink small-outline package (OL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-boa:rd area. 

The SN54LVT18245 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT18245 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(normal mode, each 9-bit section) 

INPUTS 
OPERATION 

OE DIR 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 ., DALLAS, TEXAS 75265 



functional block diagram 

10lR -'----I 

1 OE --=5-=-6 _--I 

1A1 

20lR _2_6 _--I 

20E ---=3-=-1 _--I 

2A1 

VCC 

TOI 
30 

VCC 

TMS 
28 

TCK 
29 

Boundary-5can Register 

One of Nine Channels 

One of Nine Channels 

TAP 
Controller 

~TEXAS 
INSTRUMENTS 

SN54LVT18245,SN74LVT18245 
3.3-V ABT SCAN TEST DEVICES 

WITH 18-BIT BUS TRANSCEIVERS 
SCBS161-AUGUST1993 

-..+-----'2=_ 1 B1 

I 
I _____ .J 

-..+----'-14=_ 2B1 

I 
I _____ .J 

27 TOO 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 10-5 

~ 
w 
5> 
w 
a:: 
D. 
Io 
::) 
c 
o 
a:: 
D. 



"'U 
::D o 
C 
c: o 
-f 
"'U 
::D m 
< -m :e 

SN54LVT18245,SN74LVT18245 
3.3-V ABT SCAN TEST DEVICES 
WITH 18~BIT BUS TRANSCEIVERS 
SCBS161-AUGlJST1993 

PIN NAME 

GND 

TCK 

TDI 

TOO 

TMS 

VCC 

lAl-1A9, 
2Al...,2A9 

lBl-1B9, 
2BI-2B9 

tDIR,2DIR 

10E,20E 

lQ-6 

. Terminal Functions 

DESCRIPTION 

Ground 

Test clock. One of four terminals required by IEEE Standard 1149.1-1990. Test operations of the device are synchronous to 
the test clock. Data is captured on the rising edge of TCK and outputs change on the falling edge of TCK. 

Test data input. Oneoffourterminals required by IEEE Standard 1149.1-1990. The test data input is the serial inputfor shifting 
data through the instruction register or selected data register. An intemal pullup foross TDI to a high level if left unconnected. 

Test data output. One of four terminals required by IEEE Standard 1149.1-1990. The test data output is the serial output for 
shifting data through the instruction register or selected data register. 

Test mode select. One offourterminals required by IEEE Standard 1149.1-1990. The test mode select input directs the device 
through its test access port (TAP) controller states. An internal pullup forces TMS to a high level if left unconnected. 

Supply voltage 

Normal-function A-bus 1/0 ports. See function table for normal-mode logic. 

Normal-function B-bus 1/0 ports. See function table for normal-mode logic. 

Normal-function direction controls. See function table for normal-mode logic. 

Normal-function output enables. See function table for normal-mode logic. 

-!11 TEXAS 
INSTRUMENTS 
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SN54LVT18245,SN74LVT18245 
3.3-V ABT SCAN TEST DEVICES 

WITH 18-BIT BUS TRANSCEIVERS 
SCBS161 -AUGUST1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT18245 ................................... 96 mA 

SN74LVT18245 .................................. 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT18245 ....................... 48 mA 

SN74LVT18245 ....................... 64 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DGG package ............................... 1 W 

DL package .............................. 0.95 W 
Storage temperature range ...................... ,................................ -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other cond~ions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings can be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

IOL* Low-level output current 

tJ.tI/!.v Input transition rise or fall rate 

TA Operating free-air temperature 

* eurrent duty cycle ~ 50%, f ~ 1 kHz 

I Outputs enabled 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • OALLAS. TEXAS 75265 

SN54LVT18245 SN74LVT18245 

MIN MAX MIN MAX 

2.7 3.6 2.7 . 3.6 

2 2 

0.8 0.8 

5.5 5.5 

-24 -32 

24 32 

48 64 

10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

mA 

nslV 

°e 

10-7 

3: w 
:; 
w 
a: c. 
~ 
::l 
C o 
a: c. 



." 
:D o 
C 
c: o 
-I 
." 
:D 
m 
< -m 
:e 

SN54LVT18245,SN74LVT18245 
3.3-V ABT SCAN TEST DEVICES 
WITH 18-BIT BUS TRANSCEIVERS 
seBS161 ~ AUGUST 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 3) 

SN54LVT18245 SN74LVT18245 
PARAMETER TEST CONDITIONS TYpt TYpt MIN MAX MIN 

VIK Vee=2.7V, 11=-18mA -1.2 

Vee = MIN to MAX+, 10H = -100 J.IA Vee-0.2 

Vee =2.7 V, IOH=-8mA 2.4 
VOH 

Vee = 3 V, 10H =-24mA 2 

Vee=3V, 10H =-32 mA 

Vee=2.7V, 10l = 100 J.IA 0.2 

Vee=2.7V, IOl=24mA 0.5 

Vee =3V, 10l= 16 mA .0.4' 
VOL 

IOl=32'mA Vee =3V, 0.5 

Vee =3V, IOL=48mA 0.55 

Vee = 3 V, 10L = 64 mA 

Vee = 3.6 V, VI = Vee or GND DIR,OE, ±1 

Vee = 0 or MAX+, VI =5.5V TeK 10 

Vee=3.6V, VI =5.5V 50 

Vee=3.6V, VI = Vee TDI, TMS 1 
II 

Vee=3.6V, VI=O -100 

Vee=3.6V, VI =5.5V 20 

Vee =3.6 V, VI = Vee AorB ports§ 1 

Vee =3.6 V, VI=O -5 

loff Vee =0, VI orVo = Ot04.5 V 

I VI =0.8V 75 
I I (hold) Vee=3V 

IVI=2V 
A or B ports 

-75 

10ZH Vee = 3.6 V, VO=3V 1 

10ZL Vee = 3.6 V, VO=0.5V -1 

Outputs high 2 

ICC 
Vee=3.6V, 10=0, Outputs low 15 
VI = Vee or GND Outputs 

disabled 
2 

Aleel1 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

ei VI =3VorO 4 

eio Vo=3VorO 11 

Co VO=3VorO 8 

NOTE 3: Product preview specifications are design goals only and are subject to change without notice. 
t All typical values are at Vee = 3.3 V, TA = 25°e. 

Vee-0.2 

2.4 

2 

75 

-75 

+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND, 
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4 

11 

8 

MAX 

-~.2 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

50 

1 

-100 

20 

1 

-5 

±100 

1 

-1 

2 

15 

2 

0.2 

UNIT 

V 

V 

V 

J.IA 

J.IA 

J.IA 

J.IA 
J.IA 

mA 

mA 

pF 

pF 

pF 



SN54LVT18245,SN74LVT18245 
3.3-V ABT SCAN TEST DEVICES 

WITH 18-BIT BUS TRANSCEIVERS 
SCBS161-AUGUST 1993 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (test mode) (see Note 3 and Figure 1) 

SN54LVT18245 SN74LVT18245 

Vee = 3.3 V 
Vee=2.7V 

Vee=3.3V 
Vee=2.7V ±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX MIN MAX 

fclock Clock frequency TCK 0 50 

tw Pulse duration TCK high or low 8.1 

A, B, OIR, or OE before TCKt 7 

tsu Setup time TOI before TCKt 4.5 

TMS before TCKt 3.6 

A, B, OIR, or OE after TCKt 0 

th Hold time TOI after TCKt 0 

TMS after TCKt 0.5 

td Oelaytime Power up to TCKt 50 

tr Rise time Vccpowerup 1 

NOTE 3: Product preview specifications are design goals only and are subject to change without notice. 
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UNIT 

MHz 

ns 

ns 

ns 

ns 

I1s 
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SN54LVT18245,SN74LVT18245 
3.3-V ABT SCAN TEST DEVICES 
WITH 18-BIT BUS TRANSCEIVERS 
SCBS161-AUGUSTl993 

switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (normal mode) (see Note 3 and Figure 1) 

SN54LVT18245 SN74LVT18245 

PARAMETER 
FROM TO VCC=3.3V 

Vce = 2.7 V 
Vee=3.3V 

Vee=2.7V UNIT 
(INPUT) (OUTPUT) ±O.3V ±O.3V 

MIN MAX MAX MIN MAX MAX 

tPLH 
BorA 

1.5 4.8 
AorB ns 

tPHL 1.5 5.4 

tpZH 3 8.5 
OE BorA ns 

tPZL 3 9 

tPHZ 
OE 

3 9.5 
BorA ns 

tpLZ 3 9.5 

switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (test mode) (see Note 3 and Figure 1) 

SN54LVT18245 SN74LVT18245 

PARAMETER 
FROM TO Vee = 3.3 V 

Vcc = 2.7 V 
Vcc=3.3V 

VCC=2.7V 
(INPUT} (OUTPUT} ±O.3V ±O.3V 

MIN MAX MAX MIN MAX MAX 

fmax TCKJ. 50 

tpLH 3 13.1 
TCKJ. AorB 

tpHL 3 12.8 

tpLH 2 6.1 
TCKJ. TOO 

tpHL 2 6.5 

tpZH 4 13.4 
TCKJ. AorB 

tpZL 4 13.6 

tpZH 
TCKJ. TOO 

2 6.6 

tpZL 2.5 6.9 

tpHZ 
TCKJ. 

3.5 13.6 
AorB 

tpLZ 2.5 12.7 

tpHZ 
TCKJ. 

2 7.2 
TOO 

tpLZ 1.5 6.3 

NOTE 3: Product PrevJew speafications are design goals only and are subject to change Without notice. 
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ns 

ns 

ns 

ns 

ns 



SN54LVT18245,SN74LVT18245 
3.3-V ABT SCAN TEST DEVICES 

WITH 18-BIT BUS TRANSCEIVERS 
SCBS161-AUGUST1993 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

S1 o Open SOO(l 
From Output -_>-------<_--'\AI\r-----f 
, Under Test 

CL=SOpF 

(see Note A) I SOD (I 

Input 
(see Note B) 

LOAD CIRCUIT FOR OUTPUTS 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.SV X1.SV 
I 

r' 
-=-

2.7V 

OV 

I I 
KtPHL ' tpLH~ 

I 
!1.SV 

I ~VOH 
I 
I 

I 1.S V 

I VOL 
I ~tPLH tpHL ----/+---.I 

Output 

\1.5 V 
FVOH 

1.S V 

-- VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Timing Input 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at 6 V 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

TEST S1 

tpLtt/tPHL Open 

tPLZltpZL 6V 

tpHZItPZH GND 

2.7 V 
-------x1.5V 

---~--I. 1'------- OV 
I L. I 
I" t ·r th ~ I su I 

--........ )(1.SV ~ :.:V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

=¥1.SV ):(1.SV 

tpZL ---+i 14-- I 

2.7 V 

OV 

~ I : tPLZ---.I 

I ~'I Xc ' 3V I 1.SV I 
VO,=-+~=!"y VOL I I 

I 
tpZH~ 

I tpHZ~ 
~ 

~ 
I 

/1.SV 
~H-O.3V VOH 

=OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR ~ 10 MHz, Zo = 50 (I, tr ~ 2.5 ns, tf ~ 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the TeJas Instruments 
SCOPE ™ Family of Testability Products 

• Members of the Texas Instruments 
W/debus ™ Family 

• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power Dissipation 

• Supports Mixed-Mode Signal Operation 
(S-V Input and Output Voltages With 
3.3-VVCC) 

• Supports Unregulated Battery Operation 
Downt02.7V 

• UBTTM (Universal BUs Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 

• Bus-Hold Data Inputs Eliminate the Need for 
External Pullup Resistors 

SN54LVT18502,SN74LVT18502 
3.3-V ABT SCAN TEST DEVICES WITH 

18-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS162 -AUGUST 1993 

• Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port 
and Boundary-Scan Architecture 

• SCOPETM Instruction Set 
- IEEE Standard 1149.1-1990 Required 

Instructions and P1149.1A CLAMP and 
tHIGHZ 

- Parallel Signature Analysis at Inputs 
- Pseudo-Random Pattern Generation 

From Outputs 
- Sample Inputs/Toggle Outputs 
- Binary Count From Outputs 
- Device Identification 
- Even-Parity Opcodes 

• Packaged in 64-Pin Plastic Thin Quad Flat 
Packages Using O.S-mm Center-to-Center 
Spacings and 68-Pin Ceramic Quad Flat 
Packages Using 2S-mil Center-to-Center 
Spacings 

SN54LVT18502 ••• HV PACKAGE 
(TOP VIEW) 

9 8 7 6 5 4 3 2 1 68 67 66 65 64 63 62 61 
1A3 
1A4 
1A5 

GND 
1A6 
1A7 
1A8 
1A9 
NC 

Vee 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

SCOPE, Widebus, and UBT are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Infonnallan ooncomo prodUCIS In the _ or 
dHtan ...... of ................ Characterlallc data and other 
opoolflcoilons are dHlgn goals. Texao lnotrumonts ......... ilia ~FI to 
change or clacontInua theSe products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

1B4 
1B5 
1B6 
GND 
1B7 
1B8 
1B9 
Vee 
NC 
2B1 
2B2 
2B3 
2B4 
GND 
2B5 
2B6 
2B7 

Copyright © 1993, Texas Instruments Incorporated 
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SN54LVT18502, SN74LVT18502 
a.a-VABT SCAN TEST DEVICES WITH 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS162 - AUGUST 1993 

SN74LVTl8502 ... PM PACKAGE 
(TOP VIEW) 

ID « 
lID ID ~ ID « I~ (\I~i1i~i1i...J°8~~ffiw~~(\IC') 

::!:::!:S2CJ;:!~~>I-~;:!S2CJ~~~ 

lA3 lB4 
lA4 47 lB5 
lA5 3 46 lB6 

GND 45 GND 
lA6 lB7 

43 188 
lA8 42 lB9 
lA9 Vee 
Vee 9 2Bl 
2Al 2B2 
2A2 283 
2A3 2B4 

GND GND 
2A4 285 
2A5 286 
2A6 2B7 

r-. co en arID ID 0 0 ~ « « a 1« en co «««Z««~I-0OIDIDZIDIDID 
(\I(\I(\ICJ~~...J >I-~~CJ~(\I(\I 

(\1(\10 0(\1 (\I (\I (\I 

description 

The SN54LVT18502 imd SN74LVT18502 scan test devices with 18-bit universal bus transceivers are members 
of the Texas Instruments SCOPETM testability IC family. This family of devices supports IEEE Standard 
1149.1-1990 boundary scan to facilitate testing of cOmplex circuit board assemblies. Scan access to the test 
circuitry is accomplished via the 4-wire test access port (TAP) interface. 

Additionally, these devices are designed specifically for low-voltage (3.3-V) Vee operation, but with the 
capability to provide a TTL interface to a 5-V system environment. 

In the normal mode, these devices are 18-bit universal bus transceivers that combine Ootype latches and Ootype 
flip-flops to allow data flow in transparent, latched, or clocked modes. They can be used either as two 9-bit 
transceivers or one 18-bit transceiver. The test circuitry can be activated by the TAP to take snapshot samples 
of the data appearing at the device pins or to perform a self test on the boundary test cells. Activating the TAP 
in the normal mode does not affect the functional operation of the SCOPETM universal bus transceivers. 

Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock (CLKAB and CLKBA) inputs. For A-to-B data flow, the device operates in the transparent mode when 
LEAB is high. When LEAB is low, the A-bus data is latched while CLKAB is held at a static low or high logic level. 
Otherwise, if LEAB is low, A-bus data is stored on a low-to-high transition of CLKAB. When OEAB is low, the 
B outputs are active. When OEAB is high, the B outputs are in the high-impedance state. B-to-A data flow is 
similar to A-to-B data flow but uses the OEBA, LEBA, and CLKBA inpl:lts. 

10-14 
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description (continued) 

SN54LVT18502,SN74LVT18502 
3.3·V ABT SCAN TEST DEVICES WITH 

18·BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS162 - AUGUST 1993 

In the test mode, the normal operation of the SCOPETM universal bus transceivers is inhibited and the test 
circuitry is enabled to observe and control the I/O boundary of the device. When enabled, the test circuitry 
performs boundary scan test operations according to the protocol described in IEEE Standard 1149.1-1990. 

Four dedicated test pins are used to observe and control the operation of the test circuitry: test data input (TOI), 
test data output (TOO), test mode select (TMS), and test clock (TCK). Additionally, the test circuitry can perform 
other testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation 
from data outputs. All testing and scan operations are synchronized to the TAP interface. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN54LVT18502 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT18502 is characterized for operation from -40°C to 85°C. 

OEAB 

L 

L 

L 

L 

L 

H 

FUNCTION TABLEt 
(normal mode, each register) 

INPUTS 

LEAB CLKAB A 

L L X 

L t L 

L t H 

H X L 

H X H 

X X X 

OUTPUT 
B 

BO:l: 

L 

H 

L 

H 

Z 

t A-to·B data flow IS shown. B·to·A data flow IS Similar 
but uses OEBA, LEBA, and CLKBA. 

:I: Output level before the indicated steady-state input 
conditions were established. 
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SN54LVT18502,SN74LVT18502 
3.3-V ABT SCAN TEST DEVICES WITH 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS162-AUGUST 1993 

functional block diagram 

Boundary-Scan Register 

1LEAB 

1CLKAB 

10EAB 

1LEBA 

1CLKBA 

10EBA ____ ..... ___ .J 
One of Nine Channels 

1A1 

2LEAB 

2CLKAB 

20EAB 

2LEBA 

2CLKBA 

20EBA 

2A1 

----, 
1 
1 51 

1B1 
1 
1 

-I-t -1-+ __ --1 

---, 
1 
1 

1 
1 

40 2B1 

_________________ 4-+-+, ___ 1 

TMS 

Pin numbers, shown are for the PM package. 

1(H6 

Bypass Register 

Boundary-Control 
Register 

Identification 
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PIN NAME 

GND 

TCK 

TDI 

TOO 

TMS 

VCC 

1 At-1A9, 
2A1-2A9 

lBl-1B9, 
2BI-2B9 

lCLKAB,lCLKBA, 
2CLKAB, 2CLKBA 

1 LEAB, 1 LEBA, 
2LEAB, 2LEBA 

10EAB, 10EBA, 
20EAB, 20EBA 

SN54LVT18502,SN74LVT18502 
3.3-V ABT SCAN TEST DEVICES WITH 

18-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS162-AUGUST1993 

Terminal Functions 

DESCRIPTION 

Ground 

Test clock. One of four terminals required by I EEE Standard 1149.1-1990. Test operations of the device are synchronous 
to the test clock. Data is captured on the rising edge of TCK and outputs change on the falling edge of TCK. 

Test data input. One of four terminals required by IEEE Standard 1149.1-1990. The test data input is the serial input for 
shifting data through the instruction register or selected data register. An intemal pullup forces TDI to a high level if left 
unconnected. 

Test data output. One of four terminals required by IEEE Standard 1149.1-1990. The test data output is the serial output 
for shifting data through the instruction register or selected data register. 

Test mode select. One of four terminals required by IEEE Standard 1149.1-1990. The test mode select input directs the 
device through its test access port (TAP) controller states. An intemal pullup forces TMS to a high level if left unconnected. 

Supply voltage 

Normal-function A-bus va ports. See function table for normal-mode logic. 

Normal-function B-bus va ports. See function table for normal-mode logic. 

Normal-function clock inputs. See function table for normal-mode logic. 

Normal-function latch enables. See function table for normal-mode logic. 

Normal-function output enables. See function table for normal-mode logic. 
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SN54LVT18502,SN74LVT18502 
3.3-V ABf SCAN TEST DEVICES WITH 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS 162 - AUGUST 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .............................................. , ......... -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT18502 ................................... 96 mA 

SN74LVT18502 .................................. 128 mA 
Current intb any output in the high state, 10 (see Note 2): SN54LVT18502 ....................... 48 mA 

, SN74LVT18502 ....................... 64 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): PM package ............................. 885 mW 
Storage temperature range. . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings can be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Va > Vee. 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL low-level input voltage 

VI I nput voltage 

IOH High-level output current 

IOl lOW-level output current 

IOl:!: low-level output current 

Llt/I!N Input transition rise or fall rate 

TA Operating free-air temperature 

:!: Current duty cycle" 50%, f ? 1 kHz 

10-18 
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SN54LVT18502 SN74LVT18502 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 

2 2 

0.8 0.8 

5.5 5.5 

-24 -32 

24 32 

48 64 

10 10 

-55 125 -40 85 

UNIT 

V 

V 
V 

V 

mA 

mA 

mA 

nslV 

°e 



SN54LVT18502,SN74LVT18502 
3.3-V ABT SCAN TEST DEVICES WITH 

18-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS162 -AUGUST 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 3) 

SN54LVT18502 SN74LVT18502 
PARAMETER TEST CONDITIONS TYpt TYpt MIN MAX MIN 

VIK Vee =2.7 V, 11=-18mA -1.2 

Vee = MIN to MAX:I:, IOH=-1OOIlA Vee-0.2 Vee-0.2 

Vee=2.7V, IOH=-8mA 2.4 2.4 
VOH 

Vee=3V, IOH=-24mA 2 

Vee=3V, 10H =-32 rnA 2 

Vee = 2.7 V, 10L = 100 IlA 0.2 

Vee =2.7 V, IOL=24 rnA 0.5 

VOL 
Vee=3V, IOL=16mA 0.4 

Vee=3V, IOL=32mA 0.5 

Vee=3V, IOL=48mA 0.55 

Vee=3V, 10L=64mA 

Vee=3.6V, VI = Vee or GND eLK, LE, OE, ±1 

Vee = 0 or MAX:I:, VI=5.5V TeK 10 

Vee = 3.6 V, VI=5.5V 50 

Vee = 3.6 V, VI = Vee TDI, TMS 1 
II' 

Vee = 3.6 V, VI=O -100 

Vee = 3.6 V, VI=5:5V 20 

Vee = 3.6 V, IfI=Vee A or B ports§ 1 

Vee = 3.6 V, VI=O -5 

loff Vee=O, VI orVo = Oto 4.5 V 

IVI=0.8V 75 75 
II(hold) Vee=3V 

IVI=2V 
A or B ports 

-75 -75 

10ZH Vee = 3.6 V, VO=3V 1 

10ZL Vee = 3.6 V, VO=0.5V -1 

Outputs high 2-

ICC 
VCC=3.6V, 10=0, Outputs low 15 
VI = Vee or GND 

Outputs disabled 2 

&leell Vee=3 Vt03.6 V, One input at Vee - 0.6 V, 
0.2 

Other inputs at Vee or GND 

ei VI =3 VorO 4 

eio Vo=3VorO 11 

Co VO=3 VorO 8 
.. 

NOTE 3: Product preview specHlcations are design goals only and are subject to change without notice . 
t All typical values are at Vee = 3.3 V, TA = 25°C. 
:I: For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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4 

11 

8 

MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

50 

1 

-100 

20 

1 

-5 

±100 

1 

-1 

2 

15 

2 

0.2 

UNIT 

V 

V 

V 

IlA 

IlA 

IlA 

IlA 

IlA 

mA 

rnA 

pF 

pF 

pF 
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SN54LVT18502,SN74LVT18502 
3.3-V ABT SCAN TEST DEVICES WITH 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBSI62-AUGUST 1993 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (normal mode) (see Note 3 and Figure 1) 

SN54LVT18502 SN74LVT18502 . 

Vee = 3.3 V 
Vee = 2.7 V 

Vee=3.3V 
Vee=2.7V UNIT 

±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX MIN MAX 

fclock Clock frequency CLKAB or ClKBA 0 100 MHz 

ClKAB or ClKBA high or low 3.5 
tw Pulse duration ns 

lEAB or lEBA high 3.5 

A before ClKABI or 
4 

B before ClKBAI 
tsu Setup time 

A before lEABt or B I ClK high 3.5 
ns 

beforelEBM I ClKlow 2 

A after ClKABI or 
0 

th Hold time B after ClKBA I ns 

A after lEABt or B after lEBAt 2 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (test mode) (see Note 3 and Figure 1) 

SN54LVT18502 SN74LVT18502 

Vee=3.3V 
Vee=2.7V 

vee = 3.3 V 
Vee=2.7V ±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX MIN MAX 

fclock Clock frequency TCK 0 50 

tw Pulse duration TCK high or low 8 

A. B. ClK. lE, or OE before TCKI 4.5 

tsu Setup time TOI before TCKI 7.5 

TMS before TCKI 3 

A, B, ClK, lE, or OE after TCKI 0.5 

th Hold time TOI after TCKI 0.5 

TMS after TCKI 0.5 

td Oelaytime Power up to TCKI 50 

tr Rise time VCC power up •. 1 

NOTE 3: Product preview specifications are design goals only and are subject to change without notice. 
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SN54LVT18502,SN74LVT18502 
3.3·V ABT SCAN TEST DEVICES WITH 

18-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS162 -AUGUST 1993 

switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (normal mode) (see Note 3 and Figure 1) 

SN54LVT18502 SN74LVT18502 

PARAMETER 
FROM TO Vee = 3.3 V 

Vee=2.7V 
Vee=3.3 V 

Vee =2.7V UNIT 
(INPUT) (OUTPUT) ±O.3V ±O.3V 

MIN MAX MAX MIN MAX MAX 

fmax CLKAB or CLKBA 100 MHz 

tpLH 2 6 
AorB B or A ns 

tpHL 2 6 

tpLH 2.5 6 
CLKAB or CLKBA B or A ns 

tpHL 2.5 6 

tpLH 2.5 7 
LEAB or LEBA B or A ns 

tPHL 2.5 7 

tpZH 
OEABorOEBA 

2 7 
B or A ns 

tpZL 2.5 8 

tpHZ 
OEABorOEBA 

3 8.8 
B or A ns 

tpLZ 2.5 7.3 

switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (test mode) (see Note 3 and Figure 1) 

SN54LVT18502 SN74LVT18502 

PARAMETER 
FROM TO Vee =3.3 V 

Vee = 2.7 V 
Vee =3.3 V 

Vee=2.7V 
(INPUT) (OUTPUT) ±O.3V ±O.3V 

MIN MAX MAX MIN MAX MAX 

fmax TCK 50 

tpLH 
TCKJ, 

2.5 13.5 
A or B 

tpHL 2.5 12.4 

tpLH 2 5.6 
TCKJ, TOO 

tpHL 2 6 

tpZH 
TCKJ, 

4.5 13.4 
AorB 

tpZL 5 14 

tpZH 
TCKJ, 

2.5 6.8 
TOO 

tpZL 3 7.5 

tpHZ 
TCKJ, 

4 16.3 
A or B 

tpLZ 3.5 15.3 

tpHZ 
TCKJ, 

3 7.6 
TOO 

tpLZ 3 7.6 
.. 

NOTE 3: Product preview speCifications are design goals only and are subject to change without notice . 
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ns 

ns 

ns 

ns 

ns 

ns 
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SN54LVT18502,SN74LVT18502 
3.3-V ABT SCAN TEST DEVICES WITH 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS162 -AUGUST 1993 

PARAMETER MEASUREMENT INFORMATION 

S1 SOOO 
From Output --'-~J----'VVv---_-/ 

Under Test 

CL=SOpF 

(see Note' A) I SOOO 

Input 
(see Note B) 

Output 

LOAD CIRCUIT FOR OUTPUTS 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.SV X1.SV 
I 

I I 
tpLH~ 

I 
MtPHL 

I 

o 6V 

o Open 

Timing Input 

Data Input 

2.7V 
Output 

OV Control 

Output 
Waveform 1 

TEST S1 

tPLHltpHL Open 

tPLZItPZL 6V 

tpHZltpZH GND 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

=X1.SV ):(1.SV 
I 

tpZL ~ 14- I 
I I tpLZ ~ 

I I 
I 1.S V I 

2.7V 

OV 

3V 

/1.SV 
I ~VOH I 1.S V 

S1 at 6 V VOL+0.3V 
I I VOL I ---- VOL 

(see Note C) ~ I 
IMtPLH 

I I tpHZ~ 
tPHL~ 

Output 
tpZH~ ~ I I ---- VOH 

Waveform 2 
\1.SV 

FVOH VOH-0.3V 
1.S V S1 atGND Output 
-- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

(see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

= OV 

NOTES: A. CL includes probe and jig capacitance. 
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B. All input pulses are supplied by generators having the following characteristics: PRR '" 1 0 MHz, Zo = 50 0, tr '" 2,5 ns, tf '" 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurem~nt. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
SCOPETM Family of Testability Products 

• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power Dissipation 

• Supports Mixed-Mode Signal Operation 
(S-V Input and Output Voltages With 
3.3-VVcc) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• UBTTM (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 

• Bus-Hold Data Inputs Eliminate the Need for 
External Pullup Resistors 

SN54LVT18504,SN74LVT18504 
3.3-V ABT SCAN TEST DEVICES WITH 

20-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS163 - AUGUST 1993 

• Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port 
and Boundary-Scan Architecture 

• SCOPETM Instruction Set 
- IEEE Standard 1149.1-1990 Required 

Instructions and P1149.1 A CLAMP and 
HIGHZ 

- Parallel Signature Analysis at Inputs 
- Pseudo-Random Pattern Generation 

From Outputs 
- Sample InputsIToggle Outputs 
- Binary Count From Outputs 
- Device Identification 
-Even-Parity Opcodes 

• Packaged in 64-Pin Plastic Thin Quad Flat 
Packages Using O.S-mm Center-to-Center 
Spacings and 68-Pin Ceramic Quad Flat 
Packages Using 2S-mil Center-to-Center 
Spacings 

SN54LVT18504 ••• HV PACKAGE 
(TOP VIEW) 

« 
IXl 

1« « ~ 
z 

ClIXlIXlO 0 C/)ox ~ Cl 

~~ ~ZWwCl oO::2...J ...J~ZC\JC'l 
""" «C!)O...J1-::> z1-0 OIXlC!)1Xl1Xl IXl 

9 8 7 6 5 4 3 2 1 68 67 66 65 64 63 62 61 
A4 10 

A5 11 

A6 12 

GND 13 

A7 14 

A8 15 
A9 16 

A10 17 

NC 18 

VCC 19 

A11 20 

A12 21 

A13 22 

GND 23 

A14 24 

A15 25 

A16 26 

NC - No internal connection 

SCOPE, Widebus, and UBT are trildemarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concerns products In the formative or 
..... phase of deveIopmonl Cha..-. _ and other 

=~c:~:c:u=:~===:.-n-therightto ~TEXAS 
INSTRUMENTS 
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60 B5 
59 B6 

B7 
GND 
B8 

55 B9 
54 B10 
53 VCC 
52 NC 
51 Bl1 
50 B12 
49 B13 
48 B14 
47 GND 

B15 
B16 
B17 

Copyright © 1993, Texas Instruments Incorporated 
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SN54LVT18504,SN74lVT18504 
3.3-V ABT SCAN TEST DEVICES WITH 
20-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS163 -AUGUST 1993 

description 

A4 
A5 
A6 

A12 
A13 

GND 
A14 
A15 
A16 

SN74LVT18504 ••• PM PACKAGE 
(TOP VIEW) 

B5 
B6 
B7 
GND 
B8 
B9 
B10 

Vee 
B11 
B12 
B13 
B14 
GND 
B15 
B16 
B17 

The SN54LVT18504 and SN74LVT18504 scan test devices with 20~bit universal bus transceivers are members 
of the Texas Instruments SCOPETM testability IC family. This family .of devices supports IEEE 
Standard 1149.1-1990 boundary scan to facilitate testing of complex circuit board assemblies. Scan access to 
the test circuitry is accomplished via the 4-wire test access port (TAP) interface. 

Additionally, these devices are designed specifically for low-voltage (3.3-V) Vee operation, but with the 
capability to provide a TTL interface to a 5-V system environment. 

In the normal mode, these devices are 20-bit universal bus transceivers that combine Ootype latches and Ootype 
flip-flops to allow data flow in transparent, latched, or clocked modes. The test circuitry can be activated by the 
TAP to take snapshot samples of the 'data appearing at the device pins or to perform a self test on the boundary 
test cells. Activating the TAP in the normal mode does not affect the functional operation of the SCOppM 
universal bus transceivers. 

Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
clock-enable (CLKENAB and CLKENBA), and clock (CLKAB and CLKBA) inputs. For A-to-B data flow, the 
device operates in the transparent mode when LEAB is high. When LEAB is low, the A-bus data is latched while 
CLKENAB is high and/or CLKAB is held at a static low or high logic level. Otherwise, if LEAB is low and 
CLKENAB is low, A-bus data is stored on a low-to-high transition of CLKAB. When OEAB is low, the B outputs 
are active. When OEAB is high, the B outputs are in the high-impedance state. B-to-A data flow is similar to 
A-to-B data flow but uses the OEBA, LEBA, CLKENBA, and CLKBA inputs. 

10-24 
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description (continued) 

SN54LVT18504,SN74LVT18504 
3.3-V ABT SCAN TEST DEVICES WITH 

20-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS163-AUGUST 1993 

In the test mode, the normal operation of the SCOppM universal bus transceivers is inhibited, and the test 
circuitry is enabled to observe and control the I/O boundary of the device. When enabled the test circuitry 
performs boundary scan test operations according to the protocol described in IEEE Standard 1149.1-1990. 

Four dedicated test pins are used to observe and control the operation of the test circuitry: test data input (TOI), 
test data output (TOO), test mode select (TMS), and test clock (TCK). Additionally, the test circuitry can perform 
other testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation 
from data outputs. All testing and scan operations are synchronized to the TAP interface. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN54LVT18504 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT18504 is characterized for operation from -40°C to 85°C. 

OEAB lEAB 

L L 

L L 

L L 

L L 

L H 

L H 

H X 

FUNCTION TABLEt 
(normal mode, each register) 

INPUTS 

ClKENAB ClKAB A 

L L X 

L t L 

L t H 

H X X 

X X L 

X X H 

X X X 

OUTPUT 
B 

Bo:!: 

L 

H 

BO:!: 

L 

H 

Z 
. . t A-to-B data flow IS shown. B-to-A data flow IS Similar but uses OEBA • 

LEBA. CLKENBA. and CLKBA. 
:!: Output level before the indicated steady-state input conditions were 

established. 
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SN54LVT18504,SN74LVT18504 
3.3-V ABT SCAN TEST DEVICES WITH 
20-BIT UNIVERSAL BUS TRANSCEIVERS 
SC88163 - AUGUST 1993 

functional block diagram 

CLKENAB -=22=----:-1 

LEAB _27_--1 

CLKAB 
23 

28 
OEAB 

CLKENBA 54 

59 
LEBA 

CLKBA 
55 

OEBA _60_--1 

A1 62 

VCC 

TDI 
24 

VCC 
56 

TMS 

26 
TCK 

Boundary-Scan Register 

1 of 20 Channels 

Controller 

Pin numbers shown are for the PM package. 
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PIN NAME 

A1-A20 

B1-B20 

CLKAB,CLKBA 

CLKENAB, 
CLKENBA 

GNO 

LEAB,LEBA 

OEAB,OEBA 

TCK 

TOI 

TOO 

TMS 

VCC 

SN54LVT18504,SN74LVT18504 
3.3-V ABT SCAN TEST DEVICES WITH 

20-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS163-AUGUST 1993 

Terminal Functions 

DESCRIPTION 

Normal-function A-bus 1/0 ports: See function table for normal-mode logic. 

Normal-function B-bus 1/0 ports. See function table for normal-mode logic. 

Normal-function clock inputs. See function table for normal-mode logic. 

Normal-function clock enables. See function table for normal-mode logic. 

Ground 

Normal-function latch enables. See function table for normal-mode logic. 

Normal-function output enables. See function table for normal-mode logic. 

Test clock. One of four terminals required by IEEE Standard 1149.1-1990. Test operations of the device are synchronous 
to the test clock. Oata is captured on the rising edge of TCK and outputs change on the falling edge of TCK. 

Test data input. One of four terminals required by IEEE Standard 1149.1-1990. The test data input is the serial input for 
shifting data through the instruction register or selected data register. An internal pullup forces TOI to a high level if left 
unconnected. 

Test data output. One of four terminals required by IEEE Standard 1149.1-1990. The test data output is the serial output 
for shifting data through the instruction register or selected data register. 

Test mode select. One of four terminals required by IEEE Standard 1149.1-1990. The test mode select input directs the 
device through its test access port (TAP) controller states. An intemal pullup forces TMS to a high level if left unconnected. 

Supply voltage 
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SN54LVT18504, SN74LVT18504 
3.3-V ABT SCAN TEST DEVICES WITH 
20-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS163 -AUGUST 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT18504 ..... ;............................. 96 mA 

SN74LVT18504 .................................. 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT18504 ....................... 48 mA 

SN74LVT18504 ....................... 64 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air): PM package ............................. 885 mW 
Storage temperature range.. . ..... ... . . . . .. . ... ... . . . . . . . .. .... . . . . . . ... . . . . . . . .. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device .. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings can be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL LOW-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

IOL+ Low-level output current 

Atll!..v Input transition rise or fall rate 

TA Operating free-air temperature 

+ Current duty cycle,; 50%, f <: 1 kHz 

10-28 
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SN54LVT18504 SN74LVT18504 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 

2 2 

0.8 0.8 

5.5 5.5 

-24 -32 

24 32 

48 64 

10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

rnA 

rnA 

rnA 

ns/V 

'e 



SN54LVT18504,SN74LVT18504 
3.3-V ABT SCAN TEST DEVICES WITH 

20-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS163 - AUGUST 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 3) 

SN54LVT18504 SN74LVT18504 
PARAMETER TEST CONDITIONS 

TYPt TYPt MIN MAX MIN 

VIK Vee =2.7V, 11=-18mA -1.2 

Vee = MIN to MAx:I:, IOH=-100~ Vee-0.2 Vee-0.2 

Vee = 2.7 V, IOH=-8mA 2.4 2.4 
VOH 

Vee = 3 V, 10H =-24mA 2 

Vee = 3 V, IOH=-32 mA 2 

Vee = 2.7 V, 10L = 100 !LA 0.2 

Vee =2.7V, 10L = 24 mA 0.5 

Vee=3V, IOl=16mA 0.4 
VOL 

Vee=3 V, IOl=32 mA 0.5 

Vee =3 V, IOl=48mA 0.55 

Vee =3 V, IOl=64 mA 

Vee=3.6V, VI = Vee or GND elK, elKEN, lE, ±1 

Vee = 0 or MAX+, VI = 5.5 V OE, TeK 10 

Vee = 3.6 V, VI = 5.5 V 50 

Vee=3.6V, VI=Vee TDI, TMS 1 
II 

Vee =3.6V, VI =0 -100 

Vee = 3.6 V, VI = 5.5 V 20 

Vee=3.6V, VI=Vee A or 8 ports§ 1 

Vee = 3.6 V, VI=O -5 

loll Vee = 0, VI or Vo = 0 to 4.5 V 

I VI =0.8V 75 75 
II(hold) Vee = 3 V 

IVI=2V 
A or 8 ports 

-75 -'75 

10ZH Vee=3.6 V, VO=3V 1 

10Zl Vee=3.6V, VO=0.5 V -1 

Outputs high 2 

lee 
Vee=3.6V, 10=0, Outputs low 15 
VI = Vee or GND 

Outputs disabled 2 

6lee'll 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

ei VI = 3 VorO 4 

eio Vo=3VorO 11 

eo Vo = 3 VorO 8 

NOTE 3: Product preview specifications are design goals only and are subject to change without notice. 
t All typical values are at Vee = 3.3 V, TA = 25°e. 
+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
'II This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 
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4 

11 

8 

MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

50 

1 

-100 

20 

1 

-5 

±100 

1 

-1 

2 

15 

2 

0.2 

UNIT 

V 

V 

V 

!LA 

!LA 

!LA 

!LA 

!LA 

mA 

mA 

pF 

pF 

pF 
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SN54LVT18504,SN74LVT18504 
3.3-V ABT SCAN TEST DEVICES WITH 
20-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS 163 - AUGUST 1993 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (normal mode) (see Note 3 and Figure 1) 

SN54LVT18504 SN74LVT18504 

Vce= 3.3 V 
Vee=2.7V 

vee = 3.3 V 
Vee=2.7V UNIT 

±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX MIN MAX 

fclock Clock frequency CLKAB or CLKBA 0 100 MHz 

CLKAB or CLKBA high or low 4 
tw Pulse duration ns 

LEAB or lEBA ClK high or low 3.5 

A before CLKABt or 
4 

B before CLKBA t 

tsu Setup time 
A before lEAE!J, CLK high 3.5 ns 
or B before 
lEBM CLKlow 2 

CLKEN before CLKt 4 

A after CLKABt or 
0 

B after CLKBA t 
th Hold time 

A after LEASJ, or B after LEBAJ, 2 
ns 

CLKEN after CLKt 0 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (test mode) (see Note 3 and Figure 1) 

SN54LVT18504 SN74LVT18504 

Vee=3.3V 
Vee = 2.7 V 

vee =3.3 v Vee=2.7V ±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX MIN MAX 

fclock Clock frequency TCK 0 50 

tw Pulse duration TCK high or low 8 

A,B,CLK,CLKEN,LE,orOE 
4.5 

before TCKt 
tsu Setup time 

TOI before TCKt 7.5 

TMS before TCKt 3 

A,B,CLK,CLKEN,LE,orOE 
0.5 

after TCKt 
th Hold time 

TOI after TCKt 0.5 

TMS after TCKt 0.5 

td Oelaytime Power up to TCKt 50 

tr Rise time VCC power up 1 
.. 

NOTE 3: Product preview specifications are deSign goals only and are subject to change without nollCe. 
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SN54LVT18504,SN74LVT18504 
3.3-V ABT SCAN TEST DEVICES WITH 

20-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS163 - AUGUST 1993 

switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (normal mode) (see Note 3 and Figure 1) 

SN54LVT18504 SN74LVT18504 

PARAMETER 
FROM TO Vee=3.3V 

Vee=2.7V 
Vee=3.3V 

Vee = 2.7 V UNIT 
(INPUT) (OUTPUT) ±O.3V ±O.3V 

MIN MAX MAX MIN MAX MAX 

fmax CLKAB or CLKBA 100 MHz 

tpLH 2 6 
AorB BorA ns 

tpHL 2 6.5 

tpLH 2.5 6.8 
CLKAB or CLKBA BorA ns 

tpHL 2.5 6.5 

tpLH 2.5 7.1 
LEABorLEBA BorA ns 

tpHL 2.5 7.2 

tpZH 2 7 
OEABor OEBA BorA ns 

tpZL 2.5 8 

tpHZ 
OEABorOEBA 

3 8.8 
BorA ns 

. tPLZ 2.5 7.3 

switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (test mode) (see Note 3 and Figure 1) 

SN54LVTl8504 SN74LVTl8504 

PARAMETER 
FROM TO Vee = 3.3 V 

Vee=2.7V 
Vee=3.3V 

Vee = 2.7 V 
(INPUT) (OUTPUT) ±O.3V ±O.3V 

MIN MAX MAX MIN MAX MAX 

fmax TCK 50 

tpLH 
TCKJ. 

2.5 13.5 
AorB 

tpHL 2.5 12.5 

tpLH 2 5.6 
TCKJ. TOO 

tpHL 2 6.5 

tpZH 4.5 13.8 
TCKJ. AorB 

tpZL 5 14.5 

tpZH 2 7 
TCKJ. TOO 

tpZL 3 7.5 

tpHZ 4 17 
TCKJ. AorB 

tpLZ 3.5 16 

tpHZ 
TCKJ. 

3 7.5 
TOO 

tpLZ 3 7.5 
.. 

NOTE 3: Product preview spec~lcatlons are design goals only and are subject to change without notice. 
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ns 

ns 

ns 

ns 

ns 

ns 
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SN54LVT18504,SN74LVT18504 
3.3-V ABT SCAN TEST DEVICES WITH 
20-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS163 - AUGUST 1993 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

S1 o Open 

rD 

TEST 

tpLIf/tPHL 
tpLZltpZL 
tpHZltPZH , 

From' Output _--e_----<.-_500'VV"'O __ -J 

Under Test 

CL=SOpF 

(see Note A) I 5000 

-= 
LOAD CIRCUIT FOR OUTPUTS 

S1 

Open 
6V 

GND 

2.7V 
Timing Input --------y1.S V . 

------'. 1'-----;,...- OV 
1 L. 1 

VOLTAGE WAVEFORMS 
PULSE DURATION 

Data Input 

14 t ·r th ~ 
1 su 1 

-=-x--"'" 1 1•SV ~ :.:V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Input 
(see Nate B) =X 1.SV 

1 . 
X1•SV 

I 

2.7 V 

='>:<1.5 V ):(1.5 V 

2.7V 
Output 

OV Control OV 

1 1 
KtPHL 

tpZL~ ~ I 
tpLH~ 

Output 1 : tPLZ1 
1 3V 

!1.SV 
~VOH 

1 
Wilveform1 I 1.SV I I' 1.SV 

S1 at 6 V ~b..+~!Y VOL 
Output 

1 I VOL I 
I 

~tPLH 
(see Note C) 

I 1 tpHZ~ ~ tPHL~ 
Output 

tpZH -+i ~ I 
1 ---- VOH 

Waveform 2 
\1.SV 

P.VOH VOH-O.3V 1.5 V S1 atGND Output 
- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAVTIMES 

INVERTING AND NON INVERTING OUTPUTS 

(see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

= OV 

NOTES: A. CL includes probe and jig capacitance. 

10-32 

B. All input pulses are supplied by generators having the following characteristics: PRR ~ 10 MHz, 20 = 50 0. tr ~ 2.5 ns, tf ~ 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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LVTOCTALS 

Features 

• EPIC-IIBTM BiCMOS process with special 
low-voltage enhancements 

• Mixed-mode circuitry 

• Expanded Vee range from 2.7 V to 3.6 V 

• Bus-hold circuitry 

• Power-on-demand active feedback 
circuitry . 

• SOIC and EIAJ TSSOP packaging 

• TI has established an alternate source 

Benefits 

• 3.3-V logic family with equivalent speed 
and drive performance of 5-V ABT logic 
family - not just a recharacterized or 
scaled CMOS 

• Complete input and output compatibility with 5 
signals combined with a pure 3.3-V internal SL 

signal- provides bidirectional3-V to 5-V 
translation 

• AC performance optimized for both regulated 
supply and unregulated battery operation 

• Reduces component count by eliminating neel 
for external pullup or pulldown resistors on I/O 
pins configured as inputs left unused. or floatin 

• Reduces disabled static power consumption 
{leez} to as little as 0.1 mA for power
conscious portable and battery-powered 
equipment 

• Space-saving and height-saving surface-mour 
package options, pin compatible with existing 
families for easy conversion 

• Standardization that comes from a common 
product approach 



SN54LVT125,SN74LVT125 
3.3-V ABT QUADRUPLE BUS BUFFERS 

WITH 3-STATE OUTPUTS 
SCBSI33A - MAY 1992 - REVISED MARCH 1993 

• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVee) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-HOld Data Inputs Eliminate the Need 
for External Pull up Resistors 

• Package Options Include Plastic 
Small-Outline (SOIC), Shrink Small-Outline 
(SSOP), and Thin Shrink Small-Outline 
(TSSOP) Packages, Ceramic Chip Carriers, 

, and Plastic and Ceramic DIPs 

description 

SN54LVT125 ••• J PACKAGE 
SN74LVT125 ••• DB, OW, OR PW PACKAGE 

(TOP VIEW) 

Vcc 
40E 

4A 
4Y 
30E 
3A 

SN54LVT125 ••• FK PACKAGE 
(TOP VIEW) 

~I~ ~~I~ 
3 ? 1 2019 

1Y 4 18 4A 

NC 5 17 NC 
20E 6 16 4Y 

NC 7 15 NC 
2A 8 

9 
14 

1011 1213 
30E 

)-00)-< 
C\IzzC')C') 

C!l 

NC - No internal connection 

These bus buffers are designed specifically for low-voltage (3.3-V) VCC operation, but with the capability to 
provide a TTL interface to a 5-V system environment. 

The 'LVT125 features independent line drivers with 3-state outputs. Each output is in the high-impedance state 
when the associated output-enable (OE) input is high. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVT125 is packaged in TI's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LVT125 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74LVT125 is characterized for operation from -40°C to 85°C. 

UNLESS OTHERWISE NOTED thlo dacumont contains PRODUCTION 

=~= ~::.rre:.:: ra:.~n:::.rt. ~conform ~ 
PnxlucIIon processing _ not ....... ~Iy Include \asII~i 
po .. meters. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A y 

L H H 

L L L 

H X Z 

~.TEXAS· 
INSTRUMENTS 

POST OFFICE BOX 655303 • OALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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SN54LVT125,SN74LVT125 
a.a-v ABT QUADRUPLE BUS BUFFERS 
WITH a-STATE OUTPUTS 
SCBSI33A- MAY 1992 - REVISED MARCH 1993 

logic symbolt 

10E 

1A 

20E 
2A 

30E 

3A 

40E 

4A 

1 

2 

4 
S 

10 

9 

13 
12 

f'.. EN 1 
V 

l"-

f'.. 

I"-

3 

6 

8 

11 

t This symbol is in accordance with ANSIIIEEE Std 91-1984 
and lEe Publication 617-12. 

Pin numbers shown are for the DB, OW, J, and PW packages. 

1Y 

2Y 

3Y 

4Y 

logic diagram (positive logic) 
I 

10E 

1A 

20E 

2A 

30E 

3A 

40E 

4A 

2 

4 

5 

10 

9 

13 

12 

~ >-__ 3_ 1Y 

~ '6 
>----2y 

~ >-__ 8_ 3y 

~ >-__ 1'-'.1_ 4Y 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, VCC ......................................................... -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) ..............................................•... -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Currentinto any outputin the low state, 10: SN54LVT125 ............... , ..................... 96 mA 

. SN74LVT125 .................................... 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT125 ......................... 48 mA 

SN74LVT125 ......................... 64 mA 
Input clamp current, 11K (VI < 0) .....................•...................... '. . . . . . . . . . . . .. -50 mA 
Output clamp current; 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DB package .............................. 0.6 W 

OW package ............................. 0.85 W 
PW package .............................. 0.5 W 

Storage temperature range ....................................................... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" Is not 
implied. Exposure to absolute-maximum-rated·conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

11--4 
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recommended operating conditions 

VCC Supply voHage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

JOLt Low-level output current 

I1tll1v Input transition rise or lall rate 

TA Operating Iree-air temperature 

t Current duty cycle s 50%, I ~ 1 kHz 

PRODUCT PREVIEW InformatI .. concemo prod_eta In the IonnaHvo or 
~~.J:'..'""" of _opmont. ChlrllOl8r1s11c data and oilier 

.liiii:g"or.:=u~:1:=:'= ::"'out"':W:'lVIStho right 10 

SN54LVT125,SN74LVT125 
3.3-V ABT QUADRUPLE BUS BUFFERS 

WITH 3-STATE OUTPUTS 

I Outputs enabled 

~lEXAS 
INSTRUMENTS 

SCBS133A-MAY1992-REVISED MARCH 1993 

SN54LVT125 SN74LVT125 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 ~ 2 V 

,§f.8 0.8 V 

~ 5.5 5.5 V 

~ -24 -32 rnA 

,;:) 24 32 rnA 

","0 48 64 rnA 
{{ 10 10 ns/V 

-55 125 -40 85 °c 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 11-5 



SN54LVT125, -SN74LVT125 
3.3-V ABT QUADRUPLE BUS BUFFERS 
WITH 3-STATE OUTPUTS 
SCBSI33A- MAY 1992 - REVISED MARCH 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TEST eONomONS 
SN54LVT125 SN74LVT125 

PARAMETER 
MIN TYpt MAX MIN TYpt 

VIK Vee = 2.7 V, 11=-18mA -1.2 

Vee = MIN to MAX:!:, IOH=-100pA Vee-0.2 Vee-0.2 

Vee=2.7V, IOH=-8mA 2.4 2.4 
VOH 

Vee=3V, IOH=-24mA 2 

Vee=3V, IOH=-32mA 2 

Vee = 2.7 V, IOL=100pA 0.2 

Vee=2.7V, IOL=24mA 0.5 

Vee=3V, IOL=16mA 0.4 
VOL 

Vee=3V, IOL=32mA 0.5 

Vee=3V, IOL=48mA 0.55 

Vee=3V, 10L=64mA ~ 
Vee = 0 or MAX:!:, VI=5.5V -~ 10 

Vee = 3.6 V, VI = Vee or GND Control pins ~ ±1 
II 

Vee = 3.6 V, VI = Vee f.....' 1 

Vee = 3.6 V, VI=O 
Data pins 

~ -0 

loff Vee=O, VI orVO = Oto 4.5 V ~ 
IVI=0.8V 18" 75 

II(hold) \ Vee=3V 
IVI=2V 

Data inputs 
-75 -75 

10ZH VCC=3.6V, VO=3V 5 

10ZL Vee=3.6V, VO=0.5 V -0 

Outputs high 0.12 0.19 0.12 

Vee =3.6 V, 10=0, Outputs low 4.5 7 4.5 
ICC VI =. Vee or GND Outputs 

disabled 
0.12 0.19 0.12 

Alee§ 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 

0.3 
Other inputs at Vee or GND 

ei VI =3 VorO 4 4 

Co Vo =3VorO 8 8 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
:!: For condHions shown as MIN or MAX, use the appropriate value specified under recommended operating condHions. 
§This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

10 

±1 

1 

-0 

±100 

5 

-0 

0.19 

7 

0.19 

0.2 

UNIT 

V 

V 

V 

pA 

pA 

pA 

pA 

pA 

mA 

mA 

. pF 

pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see figure 1) 

PARAMETER FROM TO 
(INPUT) (OUTPUT) 

tpLH 
A Y 

tpHL 

tpZH 

tpZL 
OE y 

tpHZ 
OE Y 

tpLZ . 
PRODUCT PREVIEW 1_011_ prod_In ilia -. or =: phMe of deveIapmanI. ctuo_ _ and oIIIor 

.......... deIIgn goals. T .... lnalrulll8lllll_lherlghllo 
nga or dlocantlnuo Iheaa prod_ wIIhout noUce. 

11-6 

SN54LVT125 

Vee = 3.3 V ±O.3 v Vec=2.7V 

MIN MAX ~ MAX 

1 4.2 if 4.7 

1 4.1Q."<' 5.1 

1 ~ 6.2 

1.1 H9 6.7 

1.8 ~5.3 5.9 

1.3 4.7 4.2 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS; TEXAS 75265· 

SN74LVT125 

Vee = 3.3 V ±O.3 V Vcc = 2.7 V UNIT 

MIN TYpt MAX MAX 

1 2.7 4 4.5 
ns 

1 2.9 3.9 4.9 

1 3.4 4.7 6 
ns 

1.1 3.4 4.7 6.5 

1.8 3.7 5.1 5.7 
ns 

1.3 2.6 4.5 4 



SN54LVT125,SN74LVT125 
3.3-V ABT QUADRUPLE BUS BUFFERS 

WITH 3-STATE OUTPUTS 
SCBS133A- MAY 1992 - REVISED MARCH 1993 

PARAMETER MEASUREMENT INFORMATION 

a 6V 

5000 
From Output - ...... f--~.---'V\II;---_--/ 

Under Test 

CL=50pF 

(see Note A) I 5000 

S1 o Open 

rD 

TEST S1 

tPLWtPHL Open 

tPLZItPZL 6V 

tpHZltpZH GND 

-=-

LOAD CIRCUIT FOR OUTPUTS 

2.7 V 

TIming Input 
-------x,1.5V 

---~--'. 1'------- ov 
I.. ~L. .! 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~_15_V_-J~~1_5_V __ _ 

1 1 ~ 

2.7 V 

OV 

Output 

tpLH ~ 1 1 tpHL 

1 1 I ~--VOH 
1 !1.5V 1 1.5V 

---+I-J 1 VOL 

tpHL --l..--.j -, tpLH 

1 y::::-I VOH 
\1.5V T 1.5V 

. -- VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

NOTES: A. Cl includes probe and jig capacitance. 

Data Input 

Output 
Control 

Output 
Wavefomi1 

S1 at6V 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

1 t r t~ -I 
1 su ... 1 

--"""'*1.5 V £ :.:V 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~_1._5_V_.....J 
tpZL~ 

1 

2.7 V 

OV 

3V 

1 
1 

1 

"' 
__ -++VOL + 0.3 V ---- VOL 

~ 
tpZH~ 

1 

~H_O.3VVOH 
=OV 

___ ...J!1.5V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR ,,; 10 MHz, Zo = 50 !l, tr"; 2.5 ns, tf"; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 11-7 
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SN54LVT240,SN74LVT240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 

• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-8tatic Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVee) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Package Options Include Plastic 
Small-Outline (SOIC), Shrink Small-Outline 
(SSOP), and Thin Shrink Small-Outline 
(TSSOP) Packages, Ceramic Chip Carriers, 
and Plastic and Ceramic DIPs 

description 

These octal buffers and line drivers are designed 
specifically for low-voltage (3.3-V) Vee operation, 
but with the capability to provide a TTL interface to 
a 5-V system environment. 

SN54LVT240 •.• J PACKAGE 
SN74LVT240 .•• DB, ow, OR PW PACKAGE 

(TOP VIEW) 

Vee 
20E 
1Y1 
2A4 

2Y3 1Y2 
1A3 2A3 
2Y2 1Y3 
1A4 2A2 
2Y1 1Y4 

GND 2A1 

SN54LVT240 ••• FK PACKAGE 
(TOP VIEW) 

v ~IW UIW 
?;i ~ 9>U ~ 

1A2 3 2 1 2019 1Y1 4 18 

2Y3 5 17 2M 
1A3 6 16 1Y2 
2Y2 7 15 2A3 
1A4 8 14 1Y3 

9 1011 12 13 

The 'LVT240 is organized as two 4-bit bufferlline drivers with separate output-enable (OE) inputs. When OE is 
low, the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the 
high-impedance state. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVT240 is available in TI's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LVT240 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LVT240 is characterized for operation from -40°C to 85°C. 

UNLESS OTHEllWlSE NOTED this document contains PRODUCTION 
DATA Information cum!l1l as of publlcallon _. Products conform to 
specifications per the tenns of Texas Instruments standard warranty. 
Production procesaing does not necessarily Include testing of all 
parameters. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A Y 

L H L 

L L H 

H X Z 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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SN54LVT240,SN74LVT240 
3.3-VABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS143B - SEPTEMBER 1992 - REVISED JUNE 1993 

logic symbolt 

10E 

lAl 

lA2 

lA3 

lA4 

2Al 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

" EN 

L; 
I> \l 

" EN 
~' 

I> \l 

18 

16 

14 

12 

9 

7 

5 

3 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

logic diagram (positive logic) 

10E 

2 
lYl lAl 

18 
X)--+--- lYl 

lY2 

lY3 lA2 
4 16 

.x~r--r----- lY2 
lY4 

6 
lA3 

14 
lY3 

8 [» lA4 )------ lY4 
12 

2Yl 

2Y2 
19 

2Y3 20E 

2Y4 
11 

2Al 
9 

X)---+--- 2Yl 

13 
2A2 

7 
X)---+--- 2Y2 

15 
2A3 

5 
x)---r----- 2Y3 

17 
2A4 

3 
x>------ 2Y4 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -o.q V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT240 ..................................... 96 mA 

SN74LVT240 .................................... 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT240 ......................... 48 mA 

SN74LVT240 ......................... 64 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (VO < 0) ........................ ;.............................. -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.65 W 

DW package ............................. 0.85 W 
PW package ............................... 0.6 W 

Storage temperature range ................ ,...................................... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

11-10 
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recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

IOLt Low-level output current 

I1t/!J.v Input transition rise or fall rate 

TA Operating free-air temperature 

t Current duty cycle,;; 50%, f 2: 1 kHz 

PRODUCT PREVIEW Infonnalion concerns products In the Ionnatlve or 
design phase of development. Characlerlsllc _ and oilier 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 

SN54LVT240,SN74LVT240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS143B - SEPTEMBER 1992 - REVISED JUNE 1993 

I Outputs enabled 

~TEXAS 
INSTRUMENTS 

SN54LVT240 

MIN MAX 

2.7 3.6 

2 .~ 
.§.a 
~5.5 

~ -24 

;::; 24 

",,0 48 

~ 10 

-55 125 

SN74LVT240 
UNIT 

MIN MAX 

2.7 3.6 V 

2 V 

0.8 V 

5.5 V 

-32 rnA 

32 rnA 

64 rnA 

10 nslV 

-40 85 °C 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 11-11 



SN54LVT240,SN74LVT240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS143B - SEPTEMBER 1992 - REVISED JUNE 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT240 SN74LVT240 
PARAMETER TEST CONDITIONS 

TYPt TYPt MIN MAX MIN 

VIK Vee =2.7V, II =-18 mA -1.2 

Vee = MIN to MAX+, 10H = -100 IlA Vee-0.2 Vee-0.2 

Vee =,2.7 V, IOH=-8mA 2.4 2.4 
VOH 

Vee =3 V, 10H =-24mA 2 

Vee = 3 V, 10H =-32mA 2 

Vee=2.7V, 10L = 100 J.lA 0.2 

Vee =2.7 V, 10L = 24 mA 0.5 

Vee =3 V, 10L= 16mA 0.4 
VOL 

Vee =3 V, IOL=32 mA 0.5 

Vce=3V, IOL=48 mA 0.55 

Vee=3V, IOL=64 mA .6~Y 
Vee = 0 or MAX+, VI =5.5V /;';,' 10 

Vee = 3.6 V, VI = Vee or GND Control pins ,<t" ±1 
II 

Vee = 3.6 V, VI = Vee ,·f; 1 

Vee=3.6V, VI=O 
Data pins 

,~:;r -5 

loff Vee =0, VI or Vo = 0 to 4.5 V cll~ 

I VI =0.8V 75 75 
II(hold) Vee =3 V 

IVI=2V 
A inputs 

-75 -75 

10ZH Vee=3.6V, VO=3V 5 

10ZL Vee = 3.6 V, VO=0.5 V -5 

Outputs high 0.12 0.19 0.12 

Vee =3.6 V, 10=0, Outputs low 8.6 12 8.6 
ICC VI = Vee or GND Outputs 

disabled 
0.12 0.19 0.12 

t>lee§ 
Vee = 3 Vt03.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

ei VI=3VorO 4 4 

Co VO=3VorO 8 8 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

10 

±1 

1 

-5 

±100 

5 

-5 

0.19 

12 

0.19 

0.2 

UNIT 

V 

V 

V 

J.lA 

IlA 

J.lA 

IlA 

IlA 

mA 

mA 

pF 

pF 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpLH 
A Y 

tpHL 

tpZH 
OE Y 

tpZL 

tPHZ 
OE Y 

tpLZ 

PRODUCT PREVIEW information concerns products in the formative or 
design phase of development Characteristic data and other 

~ra~:~~~~?:c6~1~:~~~':~~~~~: :1W.~:;;~:C~rves the right to 
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SN54LVT240 

VCC = 3.3 V ± 0.3 V VCC=2.7V 

MIN MAX .~AX 

1 4.5 '\iGe 
,~ 5.4 

1 4.5 ,~ 5.2 

1 5.4~.· 6.5 

1 5.4,$' 7.4 

2 5;~f 6.5 

1.6 ·1lJ).3 5.8 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN74LVT240 

Vee = 3.3 V ± 0.3 V Vee=2.7V UNIT 

MIN TYPt MAX MAX 

1 2.5 4.3 5.2 
ns 

1 2.5 4.3 5 

1 2.7 5.2 6.3 
ns 

1 3.1 5.2 6.7 

2 3.9 5.6 6.3 
ns 

1.6 3.2 5.1 5.6 



SN54LVT240,SN74LVT240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS143B - SEPTEMBER 1992 - REVISED JUNE 1993 

PARAMETER MEASUREMENT INFORMATION 

51 500n 
From Output ---.>----.---A./VV------" 

Under Test 

CL=50pF 

(see Note A) I 500n 

LOAD CIRCUIT FOR OUTPUTS 

o 6V 

o Open I GN' 

TEST 

tPLHltpHL 
tpLZltpZL 
tPHZItPZH 

51 

Open 
6V 

GND 

2.7 V 

Timing Input 
------',0.5 V 
---------~. 1'------- 0 V 

:~ .~ ~ 
Itsu th I 

Data Input -=-x----"'"' I 1.5 V ~ :.:V 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~_1_.5_V---J~~1._5_V--__ 

I I ~ 

2.7 V 

OV 

tpLH ~ I I tpHL 

: /1.5V: \!-~~ VOH 
____ ~I--J I ~ VOL 

Output 

tpHL ---l.---.j I~ tpLH 

Output 
~ !I::"::" VOH 

\.1.5 V l1.5V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

VOL 

Output 
Control 

Output 
Waveform 1 

51 at 6 V 
(see Note C) 

Output 
Waveform 2 

51 atGND 
(see Note C) 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

I 
I 
I 

tpZH~ 

..... ____ ~>:< 1.5 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

2.7V 

OV 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR $; 10 MHz, Zo = 50 n, tr $; 2.5 ns, tf $; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 11-13 



11-14 



SN54LVT244A,SN74LVT244A 
3.3-V ABT OCTAL BUFfERS/DRIVERS 

WITH 3-STATE'OUTPUTS 

• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVee) 

• Supports Unregulated Battery Operation 
Downto2.7V 

• typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25·C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R =0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pull up Resistors 

• Package Options Include Plastic 
Smail-Outline (SOIC), Shrink Small-Outline 
(SSOP), and Thin Shrink Smail-Outline 
(TSSOP) Packages, Ceramic Chip Carriers, 
and Plastic and Ceramic DIPs 

description 

These octal buffers and line drivers are designed 
specifically for low-voltage (3.3-V) Vee operation, 
but with the capability to provide a TIL interface to 
a 5-V system environment. 

SCBS135A - AUGUST 1992 - REVISED 

SN54LVT244A •.• J PACKAGE 
SN74LVT244A ••• DB, ow, OR PW PACKAGE 

(TOP VIEW) 

lOE 20 Vce 
1A1 19 20E 
2Y4 18 1Y1 
1A2 17 2A4 
2Y3 16 1Y2 
1A3 15 2A3 

14 1Y3 
13 2A2 

2Y1 12 1Y4 
GND 11 2A1 

SN54LVT244A ••. FK PACKAGE 
(TOP VIEW) 

<t ~ IW u I~ 
?\i ~ ~>u ~ 

1A2 3 2 1 2019 1Y1 4 18 
2Y3 5 17 2A4 
1A3 6 16 1Y2 
2Y2 7 15 2A3 
1A4 8 14 1Y3 

9 10 11 12 13 

The 'lVT244A is organized as two 4-bit line drivers with separate output-enable (OE) inputs. When OE is low, 
the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the 
high-impedance state. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74lVT244A is available in Tl's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54lVT244A is characterized for operation over the full military temperature range of-55·C to 125·C. 
The SN74lVT244A is characterized for operation from -40·C to 85·C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A Y 

L H H 

'L L L 

H X Z 

~TEXAS 
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SN54LVT244A,SN74LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH3-STATE OUTPUTS 
SCBSl35A-AUGUSTl992- REVISED SEPTEMBER 1993 

logic symbolt 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

" EN 1;' , 
I> '9 

J'J EN 

L;' 
I> '9 

18 

18 

14 

12 

9 

7 

5' 

3 

t This symbol Is In accordance with ANSVIEEE SId 91-1984 
and lEe Publication 617-12. 

logic diagram (positive logic) 

10E 

2 18 
1Y1 1Y1 1A1 

1Y2, 

1Y3 4 16 
1Y2 1A2 

1Y4 

6 14 
1A3 1Y3 

8 12 
1A4 1Y4 

2Y1 

2Y2 19 
2Y3 2C5E 
2Y4 

11 9 
2A1 2Y1 

13 7 
2A2 2Y2 

15 5 
2A3 2Y3 

17 3 
2A4 2Y4 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee •....................................................... -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SNS4LVT244A ................................... 96 mA 

SN74LVT244A ................................... 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT244A ........................ 48 mA 

SN74LVT244A ...... ... .. .. .. .. .. .. ... 64 mA 
Input clamp current, 11K (VI < 0) .................................................•........ -50 mA 
Output clamp current, 10K (Vo < 0) . ' ................................•.................. : .. -50 mA 
Maximum power dissipation af TA = 55°C (in still air): DB package ............. , .. , ............. 0.65 W 

DW package ............................. 0.85 W 
PW package ............................•.. 0.6 W 

Storage temperature range ............... '........................................ -65°C to 150°C 

* Stresses beyond those listed under 'absolute maximum ratings' may cause permanetit damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under 'recol1'1mended operating conditions' Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods ml\,Y affeCt d~lce reliability. 

NOTES: 1. The Input and output negative-voltage ratings may be exceeded If the Input and output clamp-current ratings are observed. 
2. This current will onlY flow when the output is in the high state and Vo > Vee. 
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recommended operating conditions 

VCC Supply voltage 

VIH High-level Input voltage 

Vil Low-level Input voltage 

VI Input voltage 

IOH High-level output current 

IOl Low-level output current 

IOlt Low-level output current 

at/I!,v Input transition rise or fall rate 

TA Operating free-alr temperature 

t Current duty cycle s 50%, f .. 1 kHz 

PRODUCT PREVIEW Inf ...... Ion ......... prod.cIol. tIM lorm ..... 01' 
deslS;; ph... of de",opment. Chlract.rlltk: dill and other mgt C:::C:"=1:=:a= :.e.::~MrVtI the right 10 

SN54LVT244A,SN74LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS135A-AUGUST 1992- REVISED SEPTEMBER 1993 

I Outputs enabled 

~TEXAS 
INSTRUMENTS, 

SN54LVT244A 

MIN MAX 

2.7 3.6 

2 ~ 
;§!s. 
~5.5 

!... -24 

ki 24 

.~ 48 

<r 10 

-55 125 

SN74LVT244A 
UNIT 

MIN MAX 

2.7 3.6 V 

2 V 

0.8 V 

5.5 V 

-32 rnA 

32 rnA 

64 rnA 

10 ns/V 

-40 85 ·C 
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SN54LVT244A, SN74LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS . 
SCBS135A-AUGUST 1992- REVISED SEPTEMBER 1993 

electrical characteristics over recommended operating free .. alr temperature range (unless 
otherwise noted) 

TEST CONDITIONS 
SN54LVT244A SN74LVT244A 

PARAMETER TYPt TYpt MIN MAX MIN 

VIK Vee = 2.7 V, II =-18 mA -1.2 

Vee = MIN to MAX:I:, IOH=-100J&A Vee-O.2 Vee-0.2 

Vee = 2.7 V, IOH=-8mA 2.4 2.4 
VOH 

IOH=-24mA Vee=3V, 2· 

Vee=3V, IOH=-32mA 2 

Vee = 2.7 V, IOL = 100 J&A 0.2 

Vee = 2.7 V, 10L= 24 rnA 0.5 

Vee=3V, IOL=16rnA 0.4 
VOL 

Vee=3V, IOL=32mA 0.5 

Vee=3V, 10L= 48 mA _,0.55 

Vee=3V, 10L=64mA iii 
Vee = 0 or MAX:!:, VI=5.5V iii 50 

Vee = 3.6 V, VI = Vee or GND. Control pins .ct~ *1 
II 

Vee = 3.6 V, VI = Vee -,,- 1 

Vee = 3.6 V, VI=O 
Data pins 

,rJ -5 

loff Vee = 0, VI orVo = Oto 4.5 V o.~ 
IVI=0.8V 75 75 

II (hold) Vee=3V 
IVI=2V 

A Inputs 
-75 -75 

10ZH Vee = 3.6 V, VO=3V 5 

10ZL Vee = 3.6 V, VO=0.5V -5 

Outputs high 0.12 0.5 0.12 

ICC 
Vee = 3.6 V, 10=0, Outputs low 8.6 14 8.6 
VI = Vee or GND Outputs 

disabled 0.12 0.5 0.12 

&Iee§ 
Vee =3Vto 3,6V, One Input at Vee - 0.6 V, 

0.3 
Other Inputs at Vee or GND 

ei VI=3VorO 4 4 

Co Vo=3VorO 8 8 

t All typical values are at Vee = 3.3 V, TA = 25°C. I 

:I: For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This Is the Increase In supply current for each Inp~ that is at the specified TTL voltage level rather than Vee or GND. 

MAX 

-1 .• 2 

0.2 

0.5 

0.4 

0.5 

0.55 

10 

*1 

1 

-5 

.. 100 

5 

-5 

0.19 

12 

0.19 

0.2 

UNIT 

V 

V 

V 

J&A 

J&A 

J&A 

J&A 

J&A 

rnA 

mA 

pF 

pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF . 
(unless otherwise noted) (see Figure 1) 

SN54LVT244A SN74LVT244A 

PARAMETER FROM TO 
VCC -3.3V .. 0.3V Vec- 2•7V VCC =3.3V .. O.3V VCC .. 2•7V UNIT (INPUT) (OUTPUT) 

MIN MAX ~MAX MIN TYpt MAX MAX 

tpLH 0.5 4.7 ~~ 5.2 1 2.5 4.1 5 
A y 

4.49.' 
ns 

tpHL 0.5 5.4 1 2.5 4.1 5.2 

tpZH 
<:>E 

0.8 SA: 6.5 1 2.7 5.2 6.3 
Y 

;fI4 ns 
tpZL 0.8 7.6 1.1 3.1 5.2 6.7 

tpHZ 
OE 

1.5 ~6.2 6.9 1.9 3.9 5.6 6.3 
Y 

<c. 5.5 
ns 

tpLZ 1.2 6 1.8 3.2 5.1 5.6 

.~1ExAs 
INSTRUMENTS 
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SN54LVT244A,SN74LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS135A- AUGUST 1992- REVISED SEPTEMBER 1993 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

5000 
From Output --.>---._-J\/I,fr-----J 

Sl o Open 

Under Test 

CL ",50 pF 

(aeeNoteA) T 5000 

LOAD CIRCUIT FOR OUTPUTS 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=:>:<1.5 V X1•5V 
I 

tPLH -J+---.l 

r' 
-=-

2.7 V 

OV 

Output 

MtpHL 

I 
/1.5V 

I ~VOH 
I I 1.5V 
I I VOL 
I 

tpHL-t.--./ ~tpLH 

\1.5V 
FVOH 

1.5V 

-- VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacRance. 

TIming Input 

Data Input 

Output 
Control 

Output 
Waveform 1 

Sl at6V 
(aee Note C) 

Output 
Waveform 2 

Sl atGND 
(see Note C) 

TEST Sl 

tpLHftpHL Open 
tpL,Z/tpZI.. 6V 

tPH:z!tPZH GND 

-------X1.5V 
__ ~-....J. 1'-_____ _ 

I I I 
14 t .j4 t~ ~ 
I au ... I 

2.7 V 

OV 

----"*1.5 V £ :.:V 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

=:>:<1.5 V ):(1.5 V 

tpZI.. ~ 14- I 
I I tpu --! 

2.7 V 

OV 

3V 

I 1.5V I 
VOL + 0.3 V V 

I j.----- OL 
I 

tpZH~ 
I tpHZ4I 
j4- I 

/1.5 V 
~H_O.3VVOH 

.. OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH·LEVEL ENABUNG 

B. All input pulses are supplied by generators having the following characteristics: PRR " 10 MHz. Zo = 50 C. tr " 2.5 ns. tf" 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(S-V Input and Output Voltages With 
3.3-VVeC> 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 2SoC 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 301S; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds SOO rnA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pull up Resistors 

• Package Options Include Plastic 
Small-Outline (SOIC), Shrink Small-Outline 
(SSOP), and Thin Shrink Small-Outline 
(TSSOP) Packages, Ceramic Chip Carriers, 
and Plastic and Ceramic DIPs 

description 

These octal bus transceivers are designed 
specifically for low-voltage (3.3-V) Vee operation, 
but with the capability to provide a TTL interface to 
a 5-V system environment. 

SN54LVT245,SN74LVT245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS130B- MAY 1992 - REVISED AUGUST 1993 

SN54LVT245 ••. J PACKAGE 
SN74LVT245 ••. DB, ow, OR PW PACKAGE 

(TOP VIEW) 

DIR Vee 
OE 
B1 
B2 
B3 
B4 
B5 
B6 

SN54LVT245 ••. FK PACKAGE 
(TOP VIEW) 

a: o 
C\I ~ _ 0IW « <: 0::> 0 

A3 
3 2 1 2019 

B1 4 18 
A4 5 17 B2 
A5 6 16 B3 
A6 7 15 B4 
A7 8 14 B5 

9 10111213 

The 'LVT245 is designed for asynchronous communication between data buses. The device transmits data from 
the Abus to the B bus orfrom the B busto the A bus depending upon the logic level at the direction-control (OIR) 
input. The output-enable (DE) input can be used to disable the device so the buses are effectively isolated. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVT245 is available in TI's shrink. small-outline package (DB), which provides the same liD pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LVT245 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LVT245 is characterized for operation from -40°C to 85°C. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 

~:~~i=~:: ~~re~:r:: ~ ~~~!I~~~~=t~r:~~:,dO;~~::n::. 
Production processing does not necessarily include testing of all 
parameters. 

FUNCTION TABLE 

INPUTS 

OE 

L 

L 

H 

OPERATION 
OIR 

L B data to A bus 

H A data to B bus 

X Isolation 

~TEXAS 
INSTRUMENTS 
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SN54LVT245,SN74LVT245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS130B - 04504, MAY 1992 - REVISED AUGUST 1993 

logic symbolt 

OE 

DIR 

A1 

A2 

A3 

A4 

AS 
A6 

A7 

A8 

19 r---
1 r---

L 
2 

L-
3 

4 

5 

6 

7 

8 

9 

G3 

3EN1[8A] 
·3EN2[A8] 

~. J: 
V 1 --=-r I> 2V 

18 

17 

16 

15 

14 

13 

12 

11 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

81 

82 

83 

84 

85 

86 

87 

88 

logic diagram (positive logic) 

DIR ---'--*-----1 

L-________ +-+-________ ~1~9~OE 

A 1 -,2=------.f----I 

18 81 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT245 ..................................... 96 mA 

SN74LVT245 .................................... 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT245 ......................... 48 mA 

SN74LVT245 ......................... 64 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DB package .............................. 0.65 W 

OW package ............................. 0.85 W 
PW package ............................... 0.6 W 

Storage temperature range ....................................................... -65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 
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recommended operating conditions 

, 
VCC Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

IOLt Low-level output current 

Atll!N Input transition rise or fall rate 

TA Operating free-air temperature 

t Current duty cycle,;; 50%, f;:" 1 kHz 

PRODUCT PREVIEW information concerns products In the formative or 
design phase of development. Characteristic data and other 

:=~:~i~r:c~:~=,ge~:~~~~= :::.;~:~~erves the right to 

SN54LVT245,SN74LVT245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS130B - 04504, MAY 1992 - REVISED AUGUST 1993 

J Outputs enabled 

~TEXAS 
INSTRUMENTS 

SN54LVT245 

MIN MAX 

2.7 3.6 

2 ,.?;: 
,.~.8 

J:f!' 5.5 

.1:" -24 

.;:;' 24 

,.~): 48 
I{~ 10 

-55 125 

SN74LVT245 
UNIT 

MIN MAX 

2.7 3.6 V 

2 V 

0.8 V 

5.5 V 

-32 mA 

32 mA 

64 mA 

10 nslV 

-40 85 °c 
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SN54LVT245,SN74LVT245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS130B - 04504, MAY 1992 - REVISED AUGUST 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT245 SN74LVT245 
PARAMETER TEST CONDITIONS 

TYPt TYpt MIN MAX MIN 

VIK Vee=2.7V, 11=-18mA -1.2 

Vee = MIN to MAX+, 10H =-100~A Vee-0.2 Vee-0.2 

Vee =2.7 V, 10H =-8 mA 2.4 2.4 
VOH 

Vee = 3V, 10H =-24mA 2 

Vee=3 v, 10H =-32 mA 2 

Vee=2.7V, 10L = 100 ~A 0.2 

Vee=2.7V, 10L = 24 mA 0.5 

Vee=3 v, 10L= 16mA 0.4 
VOL 

Vee =3 V, IOL=32 mA 0.5 

Vee=3 V, IOL=48 mA 0.55 

Vee=3 V, IOL=64 mA JSl. 
Vee=3.6V, VI = Vee or GND .;~~i ±1 

Vee = 0 or MAX+, VI =5.5 V 
Control pi ns 

J~ 10 

II Vee=3.6V, VI =5.5 V .4.~\\ 100 

Vee=3.6V, VI = Vee A orB ports§ ,.;5'" 1 

Vee=3.6V, VI=O ,t;::i" -5 

loff Vee=O, Vl orVO=Ot04.5V <(' 

I VI =0.8V 75 75 
II(hold) Vee=3V 

IVI=2V 
A or B ports 

-75 -75 

10ZH Vee=3.6V, VO=3V 1 

10ZL Vee=3.6V, VO=0.5V -1 

Outputs high 0.13 0.5 

ICC 
Vee = 3.6V, 10=0, Outputs low 8.8 14 
VI = Vee or GND Outputs 

disabled 
0.13 0.5 

~leell 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 

0.3 
Other inputs at Vee or GND 

ei VI = 3 VorO 4 

eio VO=3VorO 10 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND . 

0.13 

8.8 

0.13 

4 

10 

11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

20 

1 

-5 

±100 

1 

-1 

0.19 

12 

0.19 

0.2 

UNit 

V 

V 

V 

~A 

~A 

~ 

~A 

~A 

mA 

mA 

pF 

pF 



SN54LVT245,SN74LVT245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS130B - 04504, MAY 1992 - REVISED AUGUST 1993 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpLH 
AorB BorA 

tpHL 

tpZH 
OE A orB 

tpZL 

tpHZ 
OE A or B 

tpLZ 

t All tYPical values are at Vee = 3.3 V, TA = 25°e. 

PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 

~c~c~~~r:c:t1:~~::~~:= =':ut'":W:erves the right to 

SN54LVT245 

Vee = 3.3 V ± 0.3 V Vee=2.7V 

MIN MAX pi;MAX 

0.5 4.4 ,:~~ 5.2 

0.5 4.2 AF' 4.8 

0.8 5.9/:, 7.3 

1 W~ 7.2 

1.5 ,cW5 7.2 

1.5 ''46.1 6.5 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN74LVT245 

Vee = 3.3 V ± 0.3 V Vee = 2.7 V UNIT 

MIN TYpt MAX MAX 

1 2.4 4 4.7 
ns 

1 2.4 4 4.6 

1.1 3.4 5.5 7.1 
ns 

1.5 3.6 5.5 6.5 

2.2 4.3 5.9 6.5 
ns 

2 3.5 4.8 4.8 
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SN54LVT245,SN74LVT245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS130B - 04504, MAY 1992 - REVISED AUGUST 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

soon 
From Output --t...--+---'VI/'v------" 

SI o Open 

Under Test 

CL=50 pF 

(see Note A) I soon rD 

~ 

LOAD CIRCUIT FOR OUTPUTS 

*-- tw----+l 
1 I 

Input 3 J(~1"~5~V~~~~ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=>:<1.5 V Xl .5V 
1 

1 I 
tpLH~ 

3V 

OV 

TEST SI 

tpLl"VtpHL Open 

tPLZItPZL 7V 

tPHZItPZH Open 

Timlnglnput -------yl.5V 

-------J,I'-------

Data Input 

Output 
Control 

i4t·~ ~ 
I su th 1 

--""-')(1.5 V £ 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

3 1.5V ):(1.5 V 
1 

tpZL~ ~ 1 

3V 

OV 

3V 

OV 

3V 

OV 

Output 

KtPHL ~ Output . 1 itPLZ~ 
1 11.5v ~VOH Waveform 1 1 ~.5V i 

-Yv: 3.5V 
1 : 1.5 V 

SI at 7 V 1 ~ VOL+O.3V 
1 I VOL 1 1 --- VOL 
1 

~tPLH 
(see Note C) 

1 I tPHZ4I ~ tPHL~ 
Output 

tpZH~ ~ 
1 

I ---- VOH 
Waveform 2 VOH-0.3V 

Output \1.5 V 
FVOH 

1.5 V SI atOpen 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

VOL (see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

NOTES: A. CL includes probe and jig capacitance. 

ti-26 

B. All input pulses are supplied by generators having the following characteristics: PRR " 10 MHz, 20 = 50 n, tr " 2.5 ns, tf " 2.5 ns. 
C. Waveform t is for an output with internal cond~ions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1" Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(S-V Input and Output Voltages With 
3.3-VVee) 

• Supports Unregulated Battery Operation 
Downt02.7V 

• Buffered Clock and Direct Clear Inputs 

• Individual Data Input to Each Flip-Flop 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 2SoC 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 301S; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds SOO mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Package Options Include Plastic 
Small-Outline (SOIC), Shrink Small-Outline 
(SSOP), and Thin Shrink Small-Outline 
(TSSOP) Packages, Ceramic Chip Carriers, 
and Plastic and Ceramic DIPs 

description 

SN54LVT273,SN74LVT273 
3.3-V ABT OCTAL D-TYPE FLIP-FLOPS 

WITH CLEAR 
SCBS136B - MAY 1992 - REVISED MARCH 1993 

SN54LVT273 ..• J PACKAGE 
SN74LVT273 ••. DB, OW, OR PW PACKAGE 

(TOP VIEW) 

ClR 
10 
10 

GNO 

Vee 
80 
80 
70 
70 
60 
60 
50 
50 
ClK 

SN54LVT273 •.• FK PACKAGE 
(TOP VIEW) 

4 

5 

6 

7 

8 

Ia: () 
~9d;}l~ 

3 2 1 2019 
18 

17 

16 

15 

14 
9 1011 1213 

00:'::00 
""'"t§dl!)l!) 

80 
70 
70 
60 
60 

These octal D-type flip-flops are designed specifically for low-voltage (3.3-V) Vee operation, but with the 
capability to provide a TIL interface to a 5-V system environment. 

The 'lVT273 is a positive-edge-triggered flip-flop with a direct clear input. Information at the data (D) inputs 
meeting the setup time requirements is transferred to the Q outputs on the positive-going edge of the clock pulse. 
Clock triggering occurs at a particular voltage level and is not directly related to the transition time of the 
positive-going pulse. When the clock (ClK) input is at either the high or low level, the D-input signal has no effect 
at the output. 

Active bus-hold circuitry is provided to.hold unused or floating data inputs at a valid logic level. 

The SN74lVT273 is available in TI's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the prinled-circuit-board area. 

The SN54lVT273 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74lVT273 is characterized for operation from -40°C to 85°C. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication dale. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 

~TEXAS . 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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SN54LVT273,SN74LVT273 
3.3-V ABT OCTAL D-TYPE FLIP-FLOPS 
WITH CLEAR 
SCBS136B - MAY 1992 - REVISED MARCH 1993 

logic symbolt 

ClR 

ClK 

10 

20 

3D 

40 

50 

60 

70 

80 

ClR 

l 

H 

H 

H 

1 

11 

3 

4 

7 

8 

13 

14 

17 

18 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
ClK 0 0 

X X L 

i H H 

i l L 

Horl X 00 

I'-. R 

~ C1 

10 

tThis symbol is in accordance with ANSIIIEEE Std 91·1984 and lEe Publication 617·12. 

logic diagram (positive logic) 

10 

3 

ClK(I) 

10 

2 
1Q 

20 

4 

10 

5 
2Q 

3D 

7 

10 

6 
30 

40 

8 

10 

50 

13 

9 
4Q 

10 

~TEXAS 
INSTRUMENTS 

2 

5 

6 

9 

12 

15 

16 

19 

10 

20 

30 

40 

50 

60 

7Q 

80 

60 

12 
5Q 

14 

10 
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70 

17 

15 
6Q 

10 

80 

18 

16 
70 

10 

C1 

19 
80 



SN54LVT273,SN74LVT273 
3.3-V ABT OCTAL D-TYPE FLIP-FLOPS 

WITH CLEAR 
SCBS136B - MAY 1992 - REVISED MARCH 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT273 ..................................... 96 mA 

SN74LVT273 ..................................... 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT273 ......................... 48 mA 

SN74LVT273 ......................... 64 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.65 W 

DW package ............................. 0.85 W 
PW package ............................... 0.6 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to,the device, These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

IOL:I: Low-level output current 

!!.t!tJ.v Input transition rise or fall rate 

TA Operating free-air temperature 

:I: Current duty cycle ~ 50%, f '" 1 kHz 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development. Characteristic data and other 
speclflcatlons are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54LVT273 SN74LVT273 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 ,.;It, 2 V 

.~8 0.8 V 

itl:i' 5.5 5.5 V 

)< -24 -32 rnA 

i.~;t 24 32 rnA 

l~;f 48 64 rnA 
l", 10 10 ns/V 

-55 125 -40 85 °e 
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SN54LYT273,SN74LVT273 
3.3-Y ABT OCTAL O-TYPE FLIP-FLOPS 
WITH CLEAR 
SCBS136B- MAY 1992 - REVISED MARCH 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT273 SN74LVT273 
PARAMETER TEST CONDITIONS 

TYPt TYpt MIN MAX MIN 

VIK Vee=2.7V, II =-18mA -1.2 

Vee = MIN to MAX+, 10H = -100 IlA Vee-0.2 Vee-0.2 

Vee =2.7 V, IOH=-8mA 2.4 2.4 
VOH 

Vee=3 V, 10H =-24 rnA 2 

Vee = 3 V, 10H =-32mA 2 

Vee =2.7 V, 10L = 100 f.lA 0.2 

Vee = 2.7 V, IOL=24mA 0.5 

Vee = 3 V, 10L= 16 rnA :S' 0.4 
VOL "if!! 0.5 Vee=3 V, IOL=32 rnA 

Vee =3V, IOL=48mA .d!! 0.55 

Vee = 3 V, 10L = 64 rnA ;:. 
Vee = 0 or MAX+, VI = 5'.5 V :!i' 10 

Vee = 3.6 V, VI = Vee or GND Control pins ~&' ±1 
II 

Vee =3.6 V, VI = Vee 4:J.~ 1 

Vee=3.6V, VI=O 
Data pins 

-5 

I VI =0.8V 75 75 
I I (hold) Vee=3 V 

IVI=2V 
Data inputs 

-75 -75 

Vee = 3.6 V, 10=0, Outputs high 0.12 0.19 0.12 
ICC 

VI = Vee or GND Outputs low 8.6 12 8.6 

lllee§ 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

ei VI = 3 VorO 4 

Co Vo=3VorO 8 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

10 

±1 

1 

-5 

0.19 

12 

0.2 

UNIT 

V 

V 

V 

f.lA 

f.lA 

rnA 

rnA 

pF 

pF 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 

fclock Clock frequency 

tw ' Pulse duration 

Setup time Data high or low 
tsu beforeeLKi eLR high 

th Hold time after eLKi Data high or low 

PRODUCT PREVIEW information concerns products in the fonnatlve or 
design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 

SN54LVT273 

vee = 3.3 V ± 0.3 V Vee = 2.7 V 

MIN MAX MIN 

d 

b(,:~ 
£'}..o; ~ 

"<4:;.~ 

~TEXAS 
INSTRUMENTS 

11--30 POST OFFICE BOX 655303 • DALLAS. TEXAS 7~265 

SN74LVT273 

Vee = 3.3 V±O.3 v Vee=2.7V UNIT 

MIN MAX MIN 

0 150 MHz 

3.3 3.3 ns 

2.3 2.7 
ns 

2.7 3.2 

0 0 ns 



SN54LVT273,SN74LVT273 
3.3-V ABT OCTAL OoTYPE FLIP-FLOPS 

WITH CLEAR 
SCBS136B-MAY 1992-REVISED MARCH 1993 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

fmax 

tpLH 
ClK AnyQ 

tpHl 

tpHl ClR AnyQ 

t All typical values are at VCC = 3.3 V, TA = 25°C. 

PRODUCT PREVIEW information concerns products In the formative or 
design phase of development Characteristic data and other 
specHications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 

SN54LVT273 

Vee = 3.3 V±0.3 V Vee=2.7V 

MIN MAX MAX 

,~A~ 

d 1;~Y~' 

A1:~:;;: 
'{~ 

~TEXAS 
INSTRUMENTS 
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SN74LVT273 

Vee = 3.3 V ± 0.3 V Vee=2.7V UNIT 

MIN TYPt MAX MAX 

150 MHz 

1.7 3.5 5.5 6.3 
ns 

1.9 3.5 5.5 5.9 

1.3 3.2 5.1 6.2 ns 
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SN54LVT273;SN74LVT273 
3.3-V ABT OCTAL D-TVPE FLIP-FLOPS 
WITH CLEAR 
SCBS136B- MAY 1992-REVISED MARCH 1993 

PARAMETER MEASUREMENT INFORMATION 

S1 soon 
From Output -_>---.-----A,/I/\r-------" 

Under Test 

CL = 50 pF 

(see Note A) I soon 

Input 
(see Note B) 

LOAD CIRCUIT FOR OUTPUTS 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=:>:<1.5 V X1•5V 
I 

1 . 1 
tpLH~ 

1 

MtPHL 

6V o 
o Open 

TEST 

tpLWtPHL 
tPLZItPZL 
tpHZItPZH 

S1 

Open 
6V 

GND 

Timing Input -------;(1.5 V 
____ -..J. 1'-_____ _ 

2.7 V 

OV 

Data Input 

Output 
Control 

I.. .~ .1 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

...... __ ..J):( 1.5 V 

2.7V 

OV 

2.7V 

OV 

3V /1.5 V 
~VOH 

Output 1 : 1.5 V 
1 I VOL 
1 l~tPLH tPHL~ 

Output 
Waveform 1 

S1 at 6 V 
(see Note C) 

I 
1 

I 
tpZH~ 

'---t--'T-~b...+~'~ VOL 

1 tpHZ~ :.-

f4- I 
. I 1 ~---v----- VOH 

VOH-O.3V 
Output \1.5V 

FVOH 
1.5 V 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

VOL 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH·LEVEL ENABLING 

=OV 

NOTES: A. CL includes probe and jig capacitance. 

11-'32 

B. All input pulses are supplied by generators having the following characteristics: PRR ,;; 10 MHz, Zo = 50 n, tr';; 2.5 ns, tf ,;; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement 

Figure 1. Load Circuit and Voltage Waveforms 

·~TEXAS 
INSTRUMENTS 
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SN54LVT543,SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
MAY 1992 - REVISED MARCH 1993 

• State-of-th.Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(S-V Input and Output Voltages With 
3.3-VVee) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical VOLP (Output Ground Bounce) 
<: 0.8 V at Vee = 3.3 V, TA = 2SoC 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 301S; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds SOO mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Package Options Include Plastic 
Smail-Outline (SOIC), Shrink Small-Outline 
(SSOP), and Thin Shrink Small-Outline 
(TSSOP) Packages, CeramiC Chip Carriers, 
and Plastic and Ceramic DIPs 

description 

These octal transceivers are designed specifically 
for low-voltage (3.3-V) V CC operation, but with the 
capability to provide a TTL interface to a 5-V 
system environment. 

The 'LVT543 octal transceiver contains two sets of 
D-type latches for temporary storage of data 
flowing in either direction. Separate latch-enable 
(LEAB or LEBA) and output-enable (OEAB or 
OEBA) inputs are provided for each register to 
permit independent control in either direction of 
data flow. 

SN54LVT543 ••• JT PACKAGE 
SN74LVT543 ••• DB, ow, OR PW PACKAGE 

(TOP VIEW) 

AS 
A6 
A7 

A4 

A8 
CEAB 
GND 

Vee 
eEBA 
B1 
B2 
B3 
B4 
B5 
B6 
B7 
B8 
LEAB 
OEAB 

SN54LVT543 ••• FK PACKAGE 
(TOP VIEW) 

~1~lm 0 81m ~ < ...J z> 0 III 

4 321 282726 
5 25 
6 24 
7 23 
8 22 
9 21 
10 20 
11 19 

121314 1516 1718 

~I~ ~ ~I~ I~ 18 
~ CJ ~ ~ 

Ne - No internal connection 

B2 
B3 
B4 
NC 
B5 
B6 
B7 

The A-to-B enable (CEAB) input must be low in order to enter data from A or to output data from B. If CEAB is 
low and LEAB is low, the A-to-B latches are transparent; a subsequent low-to-high transition of LEAB puts the 
A latches in the storage mode. With CEAB and OEAB both low, the 3-state B outputs are active and reflect the 
data present at the output of the A latches. Data flow from B to A is similar but requires using the CEBA, LEBA, 
and OEBA inputs. 

Active bus-hoid circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVT543 is available in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LVT543is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LVT543 is characterized for operation from -40°C to 85°C. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX tl56303 • DALLAS, TEXAS 75265 

copyright © 1993, Texas Instruments Incorporated 
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SN54LVT543,SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS137A- 04518, MAY 1992- REVISED MARCH 1993 

logic symbol§ 

OEBA 

CEBA 

LEBA 

OEAB 

CEAB 

LEAB 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

FUNCTION TABLEt 

INPUTS OUTPUT 

CEAB LEAB OEAB A B 

H X X X Z 

X X H X Z 

L H L X BO+ 

L L L L L 

L L L H H 

t A-to-B data flow IS shown; B-to-A flow control IS the 
same except that it uses CEBA, LEBA, and OEBA. 

+ Output level before the indicated steady-state input 
conditions were established. 

2 i'- 1EN3 
23 i'- G1 
1 -'" 1C5 
13 i'- 2EN4 
11 i'- G2 
14 

" 2C6 

3 
., r 22 

~ 
'V3 1 50 

~ 60 1 4'V 
4 21 

I 

5 20 

6 19 

7 18 

8 17 

9 .. 16 

10 15 

§This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and PW packages. 
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B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 



logic diagram (positive logic) 

OEBA 2 

CEBA 
23 

LEBA 

OEAB 13 

CEAB 11 

LEAB 14 

A1 3 

C1 

'---+---i 1 0 

SN54LVT543,SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS137A-D4518, MAY 1992- REVISED MARCH 1993 

C1 

1 0 t--+~J--<H>--,--22_ B1 

~----------~vr----------~ 

To Seven Other Channels 

Pin numbers shown are for the DB, OW, JT, and PW packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT543 ..................................... 96 mA 

SN74LVT543 .................................... 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT543 ......................... 48 mA 

SN74LVT543 ......................... 64 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0) ......................................... ,............. -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.7 W 

OW package ............. , ................... 1 W 
PW package ............................. 0.65 W 

Storage temperature range.. . ..... . . .. . .... . ... . . . . . . ....... ... . . . . . .... . . . . ... .. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Va > Vee. 
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SN54LVT543,SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS137A- 04518. MAY 1992- REVISED MARCH 1993 

recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

VIL low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOl low-level output current 

IOlt low-level output cu rrent 

I'1tlM I nput transition rise or fall rate 

TA Operating free-air temperature 

t Current duty cycle" 50%. f ;" 1 kHz 

PRODUCT PREVIEW information concerns products in the formative or 
design phase of devetopment. Characteristic data and other 

~~:~~~~~I:~~t~~~'~=~~~~:: :~~~~:cr:,serves the right to 

I Outputs enabled 

-!II TEXAS 
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SN54LVT543 SN74LVT543 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 .~ 2 V 

.~.8 0.8 V 

Afi! 5.5 5.5 V 

;f;:' -24 -32 rnA 

,ii;'I- 24 32 rnA 

.~:J- 48 64 rnA 

~ 10 10 ns/V 

-55 125 -40 85 °C 



SN54LVT543, SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS137A -' 04518, MAY 1992 - REVISED MARCH 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT543 SN74LVT543 
PARAMETER TEST CONDITIONS 

TYpt TYpt MIN MAX MIN 

VIK Vee=2.7V, II =-18 rnA -1.2 

Vee = MIN to MAX:I:, 10H = -100 !LA Vee-0.2 Vee-0.2 

Vee=2.7V, IOH=-8mA 2.4 2.4 
VOH 

Vee = 3 V, IOH=-24mA 2 

Vee = 3 V, 10H =-32mA 2 

Vee = 2.7 V, 10L = 100 !LA 0.2 

Vee =2.7 V, IOL=24mA 0.5 

Vee=3V, IOL=16mA 0.4 
VOL 

Vee = 3 V, IOL=32mA 0.5 

Vee =3V, IOL=48mA 0.55 

Vee =3V, 10L= 64 rnA ~~ 
Vee = 3.6 V, VI = Vee or GND §! ±1 

Vee = 0 or MAX:I:, VI =5.5V 
Control pins 

~ 10 

II Vee=3.6V, VI =5.5V ~,,"<. 20 

Vee = 3.6 V, VI = Vee AorB ports§ S 1 

Vee=3.6V, VI=O d' -5 

loft Vee=O, VI or Vo = 0 to 4.5 V t:{' 

I VI=0.8V 75 75 
II(hold) Vee=3V 

IVI=2V 
A orB ports 

-75 -75 

10ZH Vee=3.6V, VO=3V 1 

10ZL Vee=3.6V, VO=0.5V· -1 

Outputs high 0.13 0.19 0.13 

ICC 
Vee =3.6 V, 10=0, Outputs low 8.8 12 8.8 
VI = Vee or GND Outputs 

disabled 
0.13 0.19 0.13 

llleell Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 
0.2 

Other inputs at Vee or GND 

ei VI =3 VorO 4.5 4.5 

eio Vo=3VorO 11 11 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
:I: For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
11 This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 

PRODUCT PREVIEW Infonnatlon concerns products In the formative or 
doslqn phase of deveIop .. nt Characlerlsilc dala and other 

:=::::=.~==~~=~r:~=:-v-therightto -!11 TEXAS 
INSTRUMENTS 
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MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0-55 

±1 

10 

20 

1 

-5 

±100 

1 

-1 

0.19 

12 

0.19 

0.2 

UNIT 

V 

V 

V 

!LA 

!LA 

!LA 

!LA 
!LA 

rnA 

rnA 

pF 

pF 
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SN54LVT543,SN74LVT543 
. 3.3-VABT OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS137A- 04518, MAY 1992 - REVISED MARCH 1993 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 

SN54LVT543 SN74LVT543 

vee =3,3V; 
Vee=2,7V 

Vee=3.3V 
Vee=2.7V UNIT ±0.3V ±il.3V 

MIN MIN MIN MIN 

tw Pulse duration LEAB or LEBA low 3.3 ~3.3 3.3 3.3 ns 

Data before LEAB or LEBA t 
High 0 ~ 0 0 0 

Low 0.8 ~ 1.1 0.8 1.1 
tsu Setup time ns 

Data before CEAB or CEBA t 
High 0 ;. 0 0 0 

Low 0.9$ 1.2. 0.9 1.2 

Data after LEAB or LEBAt 1.7 CJ 1.7 1.7 1.7 
th Hold time 

Data after CEAB or CEBAt l·or~ 
ns 

1.8 1.8 1.8 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO 
(INPUT) (OUTPUT) 

tpLH 
AorB BorA 

tpHL 

tpLH 
LE AorB 

tpHL 

tpZH 

tpZL 
OE AorB 

tpHZ 

tpLZ 
OE AorB 

tpZH 

tpZL 
CE AorB 

tpHZ 
CE AorB 

tPLZ 

t All typical values are at VCC = 3.3 V, TA = 25°C. 

PRODUCT PREVIEW Informallon concern. prod_In !he fonnallve or 

::
0 phase 01 development. Characterlsllc data and other 

I ... are design goala. _1n1lN ....... _ tho rlght to 
ogo or dlacontto .. """ producI8 _.-. 
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SN54LVT543 

Vee = 3,3 V±0.3 V Vee=2.7V 

MIN MAX MAX 

1 4.9 5.7 

1 4.8 6 

1 6.1 .~7.5 

1 5.9 If!! 7.5 

1 6 $I. 7.8 

1.1 6.6 A 8.4 

2.4 6.~ 7.3 

2 .. i§ 6.1 

1 . <i6~2 7.8 

1.4 6.9 8.5 

2.3 6.6 7.3 

2 5.6 5.8 

~TEXAS . 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN74LVT543 

Vee = 3.3 V ± 0.3 V Vee=2.7V UNIT 

MIN TYpt MAX MAX 

1 2.9 4.7 5.5 
ns 

1 3.3 4.6 5.8 

1 4 5.9 7.3 
ns 

1 4.1 5.7 7.3 

1 4.1 5.8 7.6 
ns 

1.1 4.5 6.4 8.2 

2.4 4.8 6.5 7.1 
ns 

2 4 5.8 5.9 

1 4.2 6 7.6 

1.4 4.7 6.7 
ns 

8.3 

2.3 4.7 6.4 7.1 
ns 

2 3.8 5.4 5.6 



SN54LVT543,SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBSI37A-D4518, MAY 1992- REVISED MARCH 1993 

PARAMETER MEASUREMENT INFORMATION 

Sl soon 
From Output ----e------<e----.l\l'v'\r---~ 

Under Test 

CL=SOpF 

(see Note A) I soon 

LOAD CIRCUIT FOR OUTPUTS 

o 6V 

o Open 

l~ 
TEST Sl 

tpLWtPHL Open 

tPLZItPZL 6V 

tpHZltpZH GND 

Timinglnput -------Xl.SV -----...1. 1'-______ OV 

2.7V 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~_l._S_V_--,>:< 1.S V 

2.7 V 

OV 

Output 

tPLH -i+----I K tpHL 

1 1 '\2- VOH 
1 !l,SV: 1.SV 

__ ~I_J I VOL 
I . 

tPHL~ I~ tpLH 

1 :r.-:::I VOH \1.5 V T 1.SV 
. -- VOL 

Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Data Input 

Output 
Control 

Output 
Waveform 1 

Sl at 6 V 
(see Note C) 

Output 
Waveform 2 

Sl atGND 
(see Note C) 

14 .~ ~ 
Iisu th 1 

-=-x--"" 1 1.SV ~ :.:V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

~l.SV ~,-l_.S_V __ _ 

tpZL ~ 14- I 
1 tPLZ-.I 

--or-"'-

2.7V 

OV 

3V 

I 
I 
I 

tpZH -+J 

"---t-':-~~+..!!:~ VOL 

1 tpHZ~ J.-
j4- I 
I,---.....,i----- VOH 

VOH-0.3V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH·LEVEL ENABLING 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR '" 1 0 MHz, Zo = 50 n. tr '" 2.5 ns, tf'" 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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SN54LVT573,SN74LYT573 
3.3-Y ABT OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCBSl38A - MAY 1992 - REVISED MARCH 1993 

• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVee) 

• Supports Unregulated Battery Operation 
Downto2.7V 

• Typical VOLP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Package Options Include Plastic 
Small-Outline (SOIC), Shrink Smail-Outline 
(SSOP), and Thin Shrink Small-Outline . 
(TSSOP) Packages, Ceramic Chip Carriers, 
and Plastic and Ceramic DIPs 

description 

These octal latches are designed specifically for 
low-voltage (3.3-V) Vee operation, but with the 
capability to provide a TTL interface to a 5-V 
system environment. 

SN54LVT573 ••• J PACKAGE 
SN74LVT573 ••• DB, DW, OR PW PACKAGE 

(TOP VIEW) 

70 
80 

GNO 

Vee 
10 
20 
30 
40 
50 
60 
70 
80 

SN54LVT573 ••• FK PACKAGE 
(TOP VIEW) 

4 

7 

8 

Iw u 
~~o~~ 

3 2 1 2019 
18 

17 

16 

15 

14 
91011 1213 

OOWOO 
COz..Jco,," 

(!J 

20 
30 
40 
50 
60 

The eight latches of the 'LVT573 are transparent D-type latches. While the latch-enable (LE) input is high, the 
Q outputs follow the data (D) inputs. When the latch enable is taken low, the Q outputs are latched at the logic 
levels that were set up at the 0 inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

The output-enable (OE) input does not affect the internal operations of the latches. Old data can be retained 
or new data can be entered while the outputs are in the high-impedance state. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVT573 is available in TI's shrink small-outline package (DB), Which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LVT573 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LVT573 is characterized for operation from -40°C to 85°C. 

-!!1 TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAUAS. TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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SN54LVT573j SN74LVT573 
3.3-V ABT OCTAL TRANSPARENTD-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBS138A- MAY 1992- REVISED MARCH 1993 

logic symbolt 

OE 

LE 

10 

20 

3D 

40 

50 

60 

70 

80 

1 

11 

2 

3 

4 

5 

6 

7 

8 

9 

I'-.. EN 

~1 
10 V 

OE 

L 

L 

L 

H 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 
LE 

H 

H 

L 

X 

19 
10 

18 
20 

17 
30 

16 
40 

15 
50 

14 
6Q 

13 
7Q 

12 
8Q 

0 0 

H 'H 

L L 

X 00 
X Z 

logic diagram (positive logic) 

OE --'-----(~] 

LE 

10 

C1 

-----t---t 10 
2 

'------.,v,...---' 

To Seven Other Channels 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. ' 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT573 ..................................... 96 rnA 

SN74LVT573 .................................... 128 rnA 
Current into any output in the high state, 10 (see Note 2): SN54LVT573 .......................... 48 rnA 

SN74LVT573 ......................... 64 rnA 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Output clamp cur~ent, 10K (VO < 0) ................ .... .. . .. . .. ......... ... ................ -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.65 W 

OW package ............................. 0.85 W 
PW package ............................... 0.6 W 

Storage temperature range ............................................. ,. ... ...... -65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions' is not 

. implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability . 

. NOTES: 'I. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are obsE!rved. 

11-42 

'2. This current will only flow when the output is in the high state and Vo > Vee. . 
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recommended operating conditions 

! VCC Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOl low-lev.;.1 output current 

IOlt low-level output current 

!!.t//!.v I nputtransition rise or lall rate 

TA Operating Iree-air temperature 

t Current duty cycle s; 50%, I <! 1 kHz 

PRODUCT PREVIEW Information concerns products In the formative or =" n phase of development. Characteristic data and other 
s cations are design goals. Texas Instruments reserves the right to 
C ange or discontinue these products without notice. 

SN54LVT573,SN74LVT573 
3.3-V ABT OCTAL TRANSPARENT O-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

I Outputs enabled 

~TEXAS 
INSTRUMENTS 

SCBS138A- MAY 1992 - REVISED MARCH 1993 

SN54LVT573 SN74LVT573 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 ,:i' 2 V 

- .• j;~~8 0.8 V 

.t0~4 5.5 5.5 V 

i:' -24 -32 mA 

;~~ 24 32 mA 

r':;l 48 64 mA 

1!0( 10 10 ns/V 

-55 125 -40 85 °C 
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SN54LVT573,SN74LVT573 > 

3.3-V ABT OCTAL TRANSPARENT D-TVPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBS138A- MAY 1992 - REVISED MARCH 1993 

electrical ch.aracteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT573 SN74LVT573 
PARAMETER TEST eONomONS TYpt TYpt MIN MAX MIN 

VIK Vec= 2.7 V, 11=-18mA -1.2 

Vec= MIN to MAX:t:, IOH=-1001tA Vee-0.2 Vee-0.2 

Vee=2.7V, IOH=-8mA 2.4 2.4 
VOH 

Vee=3V, 10H =-24 mA 2 

Vee=3V, IOH=-32mA 2 

Vee=2.7V, 10L = 100 ItA 0.2 

Vee;' 2.7 V, IOL=24mA 0.5 

Vee=3V, IOL=16mA 0.4 
VOL 

Vee=3V, 10L= 32 mA 0.5 

Vee=3V, IOL=48mA ,0.55 

Vee=3V, IOL=64mA ;; 
Vee = 0 or MAX=l=, VI =5.5V It 10 

Vee = 3.6 V, VI = Vee or GND Control pins IJ, .... ±1 
II 

Vee=3.6V, VI = Vee 0 1 

Vee=3.6V, VI=O 
Data pins 

£) -5 

loff Vee=O, VI or Vo = 0 to 4.5 V t:>i:l: 
IVI =0.8V 75 75 

II(hold) Vee=3V 
IVI=2V 

Data inputs 
-75 -75 

10ZH Vee=3.6V, VO=3V 5 

10ZL Vee=3.6V, VO=0.5V -5 

Outputs high 0.13 0.19 0.13 

ICC 
Vee = 3.6 V, 10=0, Outputs low 8.6 12 8.6 
VI = Vee or GND Outputs 

disabled 
0.13 0.19 0.13 

~Iee§ Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 0.2 
Other inputs at Vee or GND 

ei VI = 3 VorO 4 4 

Co Vo=3VorO 8 8 

t All typical values are at Vee = 3.3 V, TA = 25°C. , 
=1= For conditions shown as MIN or MAX, use ~he appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

MAX 

-1.2 

6.2 

0.5 

0.4 

0.5 

0.55 

10 

±1 

1 

-5 

±100 

5 

-5 

0.19 

12 

0.19 

0.2 

UNIT 

V 

V 

V 

ItA 

ItA 

ItA 

ItA 
ItA 

mA 

mA 

pF 

pF 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 

tw Pulse duration, LE high 

tsu Setup time, data before LEt I High or low 

th Hold time, data after LEt I High or low 

PRODUCT, PREVIEW Information concems products In the formative or 

:~smcar~eare~~:~!xa.CI~=Cre!:.s~rIg~: 
change or discontinue these products without notice. 

SN54LVT573 

Vec=3.3 V±O.3 v Vce=2.7V 

MIN MAX t\ MIN 

3.3 _d ~~ 3.3 

0.7 c~";,.t;; 0.6 

1.6 '{ 1.8 

~TEXAS 
INSTRUMENTS 
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SN74LVT573 

Vee = 3.3 V±O.3 v Vee=2.7V UNIT 

MIN MAX MiN 

3.3 3.3 ns 

0.7 0.6 ns 

1.6 1.8 ns 



SN54LVT573,SN74LVT573 
3.3-V ABT OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCBS138A - MAY 1992 - REVISED MARCH 1993 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpLH 
D Q 

tpHL 

tpLH 
LE Q 

tpHL 

tpZf'I 

tpZL 
OE Q 

tPHZ 
OE Q 

tpLZ 

t All tYPical values are at Vee = 3.3 V, TA = 25°e. 

PRODUCT PREVIEW Information concerns products in the formative or 
desiQn phase of development. Characteristic data and other 

~C:~~~r;:!~t~::1~=~~o~~~: ~~~~=:erves the right to 

SN54LVT573 

Vcc = 3.3 V ±0.3 v Vee=2.7V 

MIN MAX MAX 

1 4.4 .,:5,,4.9 

1 4.5 ,;:;,:1 5.4 

1.6 5.8 ::;:,J 6.5 

2.5 6.7 .• ,,' 7.4 

1 5.!?;;::r 6.4 

1.3 ~'f 6.8 

2 '6'.9 6.9 

1.5 4.8 5.3 

~TEXAS 
INSTRUMENTS 
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SN74LVT573 

Vee = 3.3 V ± 0.3 V VCC=2.7V UNIT 

MIN TYPt MAX MAX 

1 2.5 4.2 4.7 
ns 

1 2.7 4.3 5.2 

1.6 3.5 5.6 6.3 
ns 

2.5 4.3 6.5 7.2 

1 2.8 5.1 6.2 
ns 

1.3 3.3 5.5 6.6 

2 3.7 5,7 6.7 
ns 

1.5 3 4.6 5.1 
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SN54LVT573, SN74LVT573 
3.3-V ABT OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBS138A- MAY 1992 - REVISED MARCH 1993 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

soon 
From Output -_>---+_-Jv'I/'v----'' 

Under Test 

CL=SOpF 

(see Note A) I soon 

S1 o Open ro TEST S1 

tpLI¥tPHL Open 

tpLZ/tpZL 6V 

tpHzltPZH GND 

-:: 

LOAD CIRCUIT FOR OUTPUTS 

Timing Input 
-------;(1.S V 
____ ---J, 1'-_____ _ 

I.. .~ .1 
Itsul th 1 

1 1 

2.7 V 

OV 

Data Input J_1._S_V ____ € :.:V 

Input 
(see Note B) 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.SV X1.5V 
I 

I 1 
tpLH~ 

I 
MtPHL 

1 

2.7V 

OV 

Output 
Control 

Output 
Waveform 1 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

==>(1.SV ):(1.SV 
I 

tpZL~ ~ I 

I : tPLZ--': 

I 1.S V I 

2.7V 

OV 

3V 

!1.SV 
I ~VOH 

1 
I 1.S V 

S1 at 6 V VOL +0.3 V 
I VOL I ---- VOL 

(see Note C) ~ I l~tPLH I 1 tPHZ4i 
tPHL~ 

Output 
tpZH~ ~ I 1 ---- VOH 

Waveform 2 
\1.SV 

FVOH VOH-0.3V 
1.S V S1 atGND Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

VOL (see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH·LEVEL ENABLING 

= OV 

NOTES: A CL includes probe and jig capacitance, 

11-46 

B, All input pulses are supplied by generators having the following characteristics: PRR,; 10 MHz, Zo = 50 0, tr'; 2.5 ns, tf'; 2,5 ns, 
C, Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D, The outputs are measured one at a time with one transition per measurement 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVT574, SN74LVT574 
3.3-V ABT OCTAL EDGE·TRIGGERED D·TYPE FLlp·FLOPS 

WITH 3-STATE OUTPUTS 
SCBS139A - MAY 1992 - REVISED MARCH 1993 

• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVee) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

• ESD Protection Exceeds 2000 Per 
MIL-STD~883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Package Options Include Plastic 
Small-Outline (SOIC), Shrink Smail-Outline 
(SSOP), and Thin Shrink Small-Outline 
(TSSOP) Packages, Ceramic Chip Carriers, 
and Plastic and Ceramic DIPs 

description 

These octal flip-flops are designed specifically for 
low-voltage (3.3-V) Vee operation, but with the 
capability to provide a TIL interface to a 5-V 
system environment. 

SN54LVT574 ••• J PACKAGE 
SN74LVT574 ••• DB, ow, OR PW PACKAGE 

(TOP VIEW) 

DE 
10 

18 

17 

16 

15 

Vee 
10 
20 
30 
40 
50 
60 

70 
80 9 

GNO 

70 
80 
ClK 

SN54LVT574 ••• FK PACKAGE 
(TOP VIEW) 

Iw () 
~~o~~ 

3 2 1 20 19 
4 18 20 

17 30 
16 40 

50 
60 

7 15 

8 14 
9 10 11 12 13 

The eight flip-flops of the 'LVT574 are edge-triggered D-type flip-flops. On the positive transition of the clock 
(CLK) input, the Q outputs are set to the logic levels that were set up at the data (D) inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

The output-enable (OE) input does not affect the internal operations of the flip-flops. Old data can be retained 
or new data can be entered while the outputs are in the high-impedance state. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVT574 is available in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LVT574 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LVT574 is characterized for operation from -40°C to 85°C. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAUAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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SN54LVT574,SN74LVT574 
3.3-V ABT OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCBSI39A- MAY 1992- REVISED MARCH 1993 

logic symbolt 

OE 

ClK 

10 

20 

3D 

40 

50 

60 

70 

80 

1 

11 

2 

3 

4 

5 

6 

7 

8 

9 

r-.-I EN 

L C1 r, 
10 '\l 

OE 

L 

L 

L 

H 

19 

18 

17 

16 

15 

14 

13 

12 

FUNCTION TABLE 
(each flip-flop) 

INPUTS 

ClK 
t 
t 

HorL 

X 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

OUTPUT 
'0 Q 

H H 

L L 

X 00 
X Z 

logic diagram (positive logic) 

OE ---=-----0 

ClK 

2 
10 ----+--t 

To Seven Other Channels 

tThis symbol is in aCcordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12, 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT574 ..................................... 96 mA 

SN74LVT574 .................................... 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT574 ......................... 48 mA 

SN74LVT574 ............ ' ............. 64 mA 
Input clamp current, 11K (VI < 0) ........................•................................. -50 mA 
Output clamp current, 10K (Vo < 0) ....................................................... ,-50 mA 
Maximum power dissipation at T A = 55°C (in still air): DB package .............................. 0.65 W 

DW package ............................. 0.85 W 
PW package ............................... 0.6 W 

Storage temperature range ....................................................... -65°C to 150°C 

=1= Stresses beyond those listed under "absolute maximum ratings" may cause pe~manent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability, ' 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 
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SN54LVT574,SN74LVT574 
3.3-V ABT OCTAL EDGE-TRIGGERED D-TVPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCBS139A- MAY 1992 - REVISED MARCH 1993 

recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOl low-level output current 

IOlt low-level output current 

I!!.tIIJoV Input transition rise or lall rate 

TA Operating Iree-air temperature 

t Current duty cycle,; 50%, I ;;, 1 kHz 

PRODUCT PREVIEW Infonnatlon concerns produclllin thelonnallve or 
dealgn ph... of doveIopment. C_. data and other 
spacHtcatlona are clellan goal8. Texaslnstrumenta reserves the right to 
.... ngo or dlaconllnua lhiio products wilhout noti ... 

I Outputs enabled 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54LVT574 SN74LVT574 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 ~ 2 V 

. .s.tf.8 0.8 V 

fi!! 5.5 5.5 V 

" -24 -32 mA 

~ 24 32 mA 

",0 48 64 mA 
q" 10 10 ns/V 

-55 125 -40 85 °c 
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SN54LVT574,SN74LVT574 . 
3.3-V ABT OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCBS139A- MAY 1992 - REVISED MARCH 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT574 SN74LVT574 
PARAMETER TEST CONDITIONS TYpt TYpt MIN MAX MIN 

VIK VCC=2.7V. 11=-18mA -1.2 

Vec = MIN to MAX:I:. 10H=-1001lA Vcc-0.2 Vcc-0.2 

Vec=2.7V. IOH=-8mA 2.4 2.4 
VOH 

Vec=3V. IOH=-24mA 2 

VCC=3V. 10H =-32 rnA 2 

VCC=2.7V. 10L = 100 IlA . 0.2 

Vec=2.7V. IOL=24rnA 0.5 

Vec=3V. 10L= 16 rnA 0.4 
VOL 

Vec=3V. IOL=32 rnA 0.5 

Vec=3V. IOL=48 rnA 0.55 

Vec=3V. IOL=64 rnA -~ 
Vec = 0 or MAX:I:. VI =5.5V _~ 10 

Vec=3.6V. VI = VCC or GND Control pins $/ ±1 
II 

Vec=3.6V. VI=VCC 10. .... 1 

Vec=3.6V. VI=O 
Data pins 

S' -5 

loff Vec=O. VI orVO= Oto 4.5 V ~ 
LVI=0.8V 7S!. ... 75 

II(hold) VCC=3V 
·IVI=2V 

Data inputs 
-75 -75 

IOZH Vec=3.6V. VO=3V 5 

10ZL VCC=3.6V. VO=0.5V -5 

Outputs high 0.13 0.19 0.13 

ICC 
Vec=3.6V. 10=0. Outputs low 8.7 12 8.7 
VI = VCC or GND Outputs 

disabled 
0.13 0.19 0.13 

~ICC§ Vec=3 Vt03.6V. One input at VCC -. 0.6 V. 0.2 
Other inputs at VCC or GND 

Ci VI = 3 VorO 4 4 

Co VO=3VorO 8 8 

t All typical values are at VCC = 3.3 V. TA = 25°C. 
:I: For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 

MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

10 

±1 

1 

-5 

±100 

5 

-5 

0.19 

12 

0.19 

0.2 

UNIT 

V 

V 

V 

IlA 

Jl.A 

IlA 

IlA 
IlA 

rnA 

rnA 

pF 

pF 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 

fclock Clock frequency 

tw Pulse duration. CLK high or low 

Isu 
Setup time. 

High or loW 
data before CLKt 

th Hold time. data after CLKt High or low 

PRODucr PREVIEW InfonnIIIon co ..... producf81n tho _ or =p/laleol ..... Iopment C_oIIc data and _ 
n .... cIeolgn gaols. Texas _ ........ the ~ghlto 

or discontinue .haIe products wltho .. notice. 

SN54LVT574 

Vcc = 3.3 V ± 0.3 v VCC=2.7V 

MIN MAX MIN 

0 150 L('"~ 0 

3.3 ~ ~.3 

2 <t~~ 2.4 

0.3 0 

~TEXAS 
INSTRUMENTS 

MAX 

150 
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SN74LVT574 

Vee = 3.3 V ± 0.3 V Vce = 2.7 V UNIT 

MIN MAX MIN MAX 

0 150 0 150 MHz 

3.3 3.3 ns 

2 2.4 ns 

0.3 0 ns 



SN54LVT574,SN74LVT574 
3.3-V ABT OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCBS139A - MAY 1992 - REVISED MARCH 1993 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO 
(INPUT) (OUTPUT) 

fmax 

tpLH 
eLK Q 

tpHL 

tpZH 

tPZL 
OE Q 

tpHZ 
OE Q 

tpLZ 

t All typical values are at Vee = 3.3 V, TA = 25°e. 

PRODUCT PREVIEW Infonnatlon concerns products In the formative 01' 

des~.re"'.t..=·~="'~~ri= :ordIaCOntlnua_ ptOd."'" wlthoutnotll:l. 

SN54LVT574 

Vcc= 3.3 V±O.3V VCC=2.7V 

MIN MAX MIN MAX 

150 .lfO 
1.7 5.6 ,§' 6.4 

2.4 6.1 ~ 6.B 

1 5A. 6.1 

1.3 515" 6.4 

1.9 £ 6.1 

1.7 ~4.7 4.7 

~TEXAS 
INSTRUMENTS 

SN74LVT574 

VCC=3.3V±O.3 V VCC=2.7V 

MIN TYpt MAX MIN MAX 

150 150 

1.7 3.6 5.4 6.2 

2.4 4.3 5.9 6.6 

1 2.9 4.8 5.9 

1.3 3.4 5.1 6.2 

1.9 4 5.5 5.9 

1.7 3.2 4.5 4.5 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

UNIT 

MHz 

ns 

ns 

ns 
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SN54LYT574,SN74LVT574 
3.3-Y ABT OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCBS139A- MAY 1992 - REVISED MARCH 1993 

PARAMETER MEASUREMENT INFORMATION 

S1 500n 
From Output --.----.~-'Vv"v----" 

Under Test 

CL=50pF 

(see Note A) I 500n 

LOAD CIRCUIT FOR OUTPUTS 

o 6V 

o Open 
TEST 

tpLWtPHL 
tpLZItPZL 
tpHZItPZH 

S1 

Open 
6V 

GND 

2.7 V 
TIming Input ------~.5 V 

_____ oJ. 1'-______ ov 

I.. .1.. .1 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=>:<1.5 V X1•5V 
1 

I I 
tpLH~ 

I 
MtPHL 

Data Input 

2.7 V 
Output 

OV Control 

Output 

I tsu 1- th I 
I I 

--"""")(1.5 V ~ :.:V 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

=>:<1.5 V ):(1.5 V 

tpZL ~ 14- 1 

2.7 V 

OV 

~ I tPLZ-.I 
1 ·1 I 3V 

Output /1.5V 
I ~VOH 

I Waveform 1 
1 \,.5 V YvO"'-+J!:~ VOL 

1 1.5V 
S1 at 6 V I 1 1 VOL 1 

I l~tPLH 
(see Note C) 

1 I tpHZ~ ~ tPHL~ 
Output 

tpZH~ ~ 1 

Waveform 2 
Output \1.5V 

Y-;;;VOH 
1.5 V S1atGND /1.5 V 

\:o1i-O.3V VOH 

-- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

(see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH·LEVEL ENABLING 

= OV 

NOTES: A. CL includes probe and jig capacitance. 

11-52 

B. All input pulses are supplied by generators having the following characteristics: PRR " 10 MHz, Zo = 50 n, tr " 2.5 ns, tf" 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVT646,SN74LVT646 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS140A- MAY 1992- REVISED AUGUST 1993 

• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVee) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Package Options Include Plastic 
Small-Outline (SOIC), Shrink Small-Outline 
(SSOP), and Thin Shrink Small-Outline 
(TSSOP) Packages, Ceramic Chip Carriers, 
and Plastic and Ceramic DIPs 

description 

These bus transceivers and registers are 
designed specifically for low-voltage (3.3-V) VCC 
operation, but with the capability to provide a TTL 
interface to a 5-V system environment. 

The 'LVT646 consists of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
input bus orfrom the internal registers. Data on the 
A or B bus is clocked into the registers on the 

SN54LVT646 ••• JT PACKAGE 
SN74LVT646 ••• DB, ow, OR PW PACKAGE 

(TOP VIEW) 

CLKAB Vee 

A1 

SAB CLKBA 
DIR SBA 

A1 OE 
A2 B1 
A3 B2 
A4 B3 
A5 B4 
A6 B5 
A7 B6 
A8 B7 

GND B8 

SN54LVT646 .•• FK PACKAGE 
(TOP VIEW) 

III <I: 

II: III ;2 " (,)~ <I: 
_<l:..J'-J (,)..J1ll 
ocnoz>ocn 

NC - No internal connection 

OE 
B1 
B2 
NC 
B3 
B4 
B5 

low-to-high transition of the appropriate clock (CLKAB or CLKBA) input. Figure 1 illustrates the four fundamental 
bus-management functions that can be performed with the 'LVT646. 

Output-enable (OE) and direction-control (DIR) inputs are provided to control the transceiver functions. In the 
transceiver mode, data present at the high-impedance port may be stored in either register or in both. 

The select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The 
direction control (DIR) determines which bus receives data when OE is low. In the isolation mode (OE high), 
A data may be stored in one register and/or B data may be stored in the other register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVT646 is available in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

PRODUcnQN DATA Information Is current as of publication date. 
Products conform to specifications per the tenns of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyrigh1 © 1993, Texas Instruments Incorporated 
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SN54LVT646, SN74LVT646 . 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBSI40A- MAY 1992 - REVISED AUGUST 1993 

description (continued) 

The SN54LVT646 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LVT646 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS DATA 1/0 

OE DlR CLKAB CLKBA SAB 
OPERATION OR FUNCTION 

SBA A1 THRU A8 B1 THRU B8 

X X l' x x X Input Unspecifiedt Store A, B unsPilcifiedt 

X X X l' X X Unspecifiedt Input Store B, A unspecifiedt 

H X l' l' X X Input Input Store A and B data 

H X L L X X Input disabled Input disabled Isolation, hold storage 

L L X X X L Output Input Real-time B data to A bus 

L L X L X H Output Input Stored B data to A bus 

L H X X L X Input Output Real-time A data to B bus 

L H L X H X Input Output Stored A data to B bus 

tThe data output functions may be enabled or disabled by various signals at the OE and DIR Inputs. Data Input functions are always enabled; 
i.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs. 
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21 
OE 
L 

21 
OE 
X 
X 
H 

'-v--J 
3 1 23 2 

SN54LVT646,SN74LVT646 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

III 
III 
::l 
III 

22 21 3 

SCBS140A - MAY 1992 - REVISED AUGUST 1993 

'-v--J 
1 23 2 22 

DIR CLKAB CLKBA SAB SBA OE DIR CLKAB CLKBA SAB SBA 
L X X X L L H X X L X 

REAL-TIME TRANSFER REAL-TIME TRANSFER 
BUSBTOBUSA BUSATO BUS B 

'-v--J '-v--J 
3 23 2 22 21 3 1 23 2 22 

DIR CLKAB CLKBA SAB SBA OE DIR CLKAB CLKBA SAB SBA 
X t X X X L L X L X H 
X X t X X L H L X H X 
X t t X X 

STORAGE FROM TRANSFER STORED DATA 
A,B,ORAANDB TOAAND/ORB 

Figure 1. Bus-Management Functions 

Pin numbers shown are for the DB, DW, JT, and PW packages. 
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SN54LVT646,SN74LVT646 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS140A- MAY 1992 - REVISED AUGUST 1993 

logic symbolt 

OE 
OIR 

CLKBA 
SBA 

CLKAB 
SAB 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

21 "-
3 

'" L 
23 
22 
1 

2 

4 

5 ~ 
6 

7 

8 

9 

10 

11 

G3 
3 EN1 [BA) 
3 EN2[AB) 

C4 
G5 

C6 
G7 

'"1 r 
>1 5 40 

J '11 1 
5 1 

60 7 <:1 
2'11 -

1 7 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
Pin numbers shown are for the DB, OW, JT, and PW packages. 
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SN54LVT646,SN74LVT646 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

logic diagram (positive logic) 

OE 21 

DIR --"'3 _ _+_--1 

ClKBA~~---~--------------------4 

SBA --==----,---+--.-1 

ClKAB 

SAB~---~~1 ~~-----~ 

A1 4 

One of Eight 
Channels 

.---t1D 

--.+--+-------It> C1 

SCBS140A- MAY 1992 - REVISED AUGUST 1993 

, 
1DI---_~ 

C1 <J----<lf--+-IH 

.......-J-+-+-..... -=20=- B1 

~~--------------------~V~--------------------JI 
To Seven Other Channels 

Pin numbers shown are for the DB, OW, JT, and PW packages. 
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SN54LVT646,SN74LVT646 
a.a-v ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH a-STATE OUTPUTS 
SCBS140A- MAY 1992 - REVISED AUGUST 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted}t 

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, YO (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT646, ..................................... 96 mA 

SN74LVT646 .................................... 128 mA 
Current into any·output in the high state, 10 (see Note 2): SN54LVT646 ......................... 48 mA 

SN74LVT646 ..•...................... 64 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (V 0 < 0) ........................................................ -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DB package ............................... 0.7 W 

OW package ................................ 1 W 
PW package .............................. 0.65 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause pemanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

recommended operating conditions 

Vee Supply voltage. 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

IOL:I: Low-level output current 

Atll!..v Input transnion rise or fall rate 

TA Operating free-air temperature 

:I: Current duty cycle::; 50%, f;;, 1 kHz 
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I Outputs enabled 
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SN54LVT646 SN74LVT646 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 2 V 

0.8 0.8 V 

5.5 5.5 V 

-24 -32 rnA 

24 32 rnA 

48 64 rnA 

10 10 ns/V 

-55 125 -40 85 °e 



SN54LVT646, S~74LVT646 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS140A- MAY 1992- REVISED AUGUST 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT646 SN74LVT646 
PARAMETER TEST CONDmONS TYpt TYpt MIN MAX MIN 

VIK Vee=2.7V, 11=-18mA -1.2 

Vee = MIN to MAXI:, IOH=-100jJA Vee-0.2 Vee-0.2 

Vee=2.7V, IOH=-8mA 2.4 2.4 
VOH 

Vee=3V, IOH=-24mA 2 

Vee=3V, IOH,=-32mA 2 

Vee = 2.7 V, 10L= 100 jJA 0.2 ' 

Vee=2.7V, IOL=24mA 0.5 

Vee=3V, IOL=16mA 0.4 
VOL 

Vee=3V, 10L= 32 mA 0.5 

Vee=3V, 10L=48mA 0.55 

Vee=3V, 10L= 64 mA 

Vee = 3.6 V, VI = Vee or GND ±1 

Vee =0 or MAx:!:, VI =5.5 V 
Control pins 

10 

II Vee=3.6V, VI=5.5V 100 

Vee=3.6V, VI = Vee AorB ports§ 1 

Vee=3.6V, VI=O -5 

loff Vee=O, VI orVO = Ot04.5 V 

IVI=0.8V 75 75 
II(hold) Vee=3V 

IVI=2V 
A or B ports 

-75 -75 

10ZH Vee=3.6V, VO=3V 1 

10ZL Vee=3.6V, VO=0.5V -1 

Outputs high 0.13 0.5 0.13 

ICC 
Vee = 3.6 V, 10=0, Outputs low 8.8 14 8.8 
VI = Vee or GND Outputs 

disabled 
0.13 0.5 0.13 

L\leell Vee = 3Vt03.6 V, One input at Vee - 0.6 V, 
0.3 . Other inputs at Vee or GND 

ei VI =3 VorO 4.5 4.5 

eio Vo=3VorO 11 11 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
:j: For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rether than Vee or GND. 
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MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

20 

1 

-5 

±100 

1 

-1 

0.19 

12 

0.19 

0.2 

UNIT 

V 

V 

V 

jJA 

jJA 

jJA 

jJA 

jJA 

mA 

mA 

pF 

pF 
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SN54LVT646, SN74LVT646 / 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS140A- MAY 1992 - REVISED AUGUST 1993 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 2) 

SN54LVT646 SN74LVT646 

vce = 3.3 V±O.3 v VCC=2.7V VCC = 3.3 V±O.3 v VCC=2.7V UNIT 

MIN MAX MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 150 0 150 0 150 0 150 MHz 

tw Pulse duration, CLK high or low 3.3 3.3 3.3 3.3 ns 

Setup time, A or B before I High 1.5 1.5 1.3 1.3 
tsu CLKABt or CLKBA t I Low 

ns 
2.5 3 2 2.4 

th 
Hold time, A or B after 

0.9 0.9 0.4 0.4 ns 
CLKABt or CLKBA t 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 2) 

SN54LVT646 SN74LVT646 

PARAMETER 
FROM TO 

Vcc =3.3 V±O.3 v VCC=2.7V Vcc = 3.3 V±O.3 v VCC=2.7V 
(INPUT) (OUTPUT) 

MIN MAX MAX MIN TYpt MAX MAX 

fmax 150 150 

tpLH • CLKBAor 1.2 5.9 6.9 1.8 3.8 5.7 6.7 

CLKAB 
AorB 

tpHL 1.2 5.9 6.6 2.1 3.8 5.7 6.4 

tPLH 0.8 4.9 5.6 1.3 2.8 4.7 5.4 
AorB BorA 

tpHL 0.6 4.8 5.5 1 2.7 4.6 5.3 

tpLH 1 6.4 7.4 1.4 3.7 6.2 7.2 
SBAor SAB+ AorB 

tpHL 1 6.4 7 1.4 3.8 6.2 6.8 

tpZH 0.6 6 7.4 1 3 5.8 7.2 
OE AorB 

tpZL 0.6 6.2 7.5 1 3.2 6 7.3 

tpHZ. 
OE 

1.4 6.7 7.1 2.3 4.3 6.5 6.9 
AorB 

tpLZ 1.4 6.4 6.5 2.2 3.8 5.8 5.9 

tpZH 0.6 6.7 7.7 1 3.4 6.5 7.5 
DIR AorB 

tpZL 0.8 6.5 7.3 1.2 3.4 6.3 7.1 

tPHZ 0.8 7.4 8.3 1.7 4.1 7.2 8.1' 
DIR AorB 

tpLZ 1 6.7 7 1.5 3.5 5.8 6.3 

t All typical values are at VCC = 3.3 V, TA = 25°C. 
=1= These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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MHz 

ns 

ns 

ns 

ns 

ns 

ns 
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SN54LVT646,SN74LVT646 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS140A - MAY 1992 - REVISED AUGUST 1993 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

soon 
From Output -...,.-.>---.--.A.Atv----" 

S1 o Open 

Under Test 

CL=SOpF 

(see Note A) I 500n r' 

Input 
(see Note B) 

LOAD CIRCUIT FOR OUTPUTS 

VOLTAGE WAVEFORMS 
PULSE DURATION 

===>:< 1.SV )(1.SV 

I 
I 1 

tpLH~ 

-=-

2.7 V 

OV 

Output 

KtPHL 

1 
!1.SV 

I ~VOH 
I 
I 

I 1.SV 

I VOL 
1 

tPHL~ ~tPLH 

\1.5 V 
FVOH 

1.SV 

-- VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Timing Input 

oats Input 

Output 
Control 

Output 
Waveform 1 

S1 at 6 V 
(see Note C) 

Output 
Wavetorm2 

S1 atGND 
(see Note C) 

TEST S1 

tPLw'tPHL Open 

tpLZ!tPZL 6V 

tpHZltpZH GND 

2.7 V 
-------x1.S V 

---~--'. 1'------- ov 
I.. .1.. .1 
Itsul'"th 1 

1 1 

--"""*1.5 V ~ :.:V 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

==>(1.SV . ),(1.5 V 

. I I 
tpZL -+i 14- I 

I : tPLZ-+J 

2.7 V 

OV 

3V 

I 1.5V I 
~.b...+~~ VOL I 
~ I 

tpZH~ 
1 tpHZ~ 
~ I 

11.5 V 
~H-O.3V VOH 

=OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. All input pulses are supplied by generators having the following characteristics: PRR:!> 10 MHz, Zo = 50 n, tr :!> 2.5 ns, tf:!> 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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SN54LVT652,SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBSI41B-MAY 1992-REVISED MARCH 1993 

• State-of-the-Art Advanced BiCMOS 
Technology (ABT)·Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVee) 

• Supports Unregulated Battery Operation 
Down to 2.7V 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Package Options Include Plastic 
Smail-Outline (SOIC), Shrink Small-Outline 
(SSOP), and Thin Shrink Small-Outline 
(TSSOP) Packages, Ceramic Chip Carriers, 
and Plastic and Ceramic DIPs 

description 

These bus transceivers and registers are 
designed specifically for low-voltage (3.3-V) VCC 
operation, but with the capability to provide a TTL 
interface to a 5-V system environment. 

The 'LVT652 consists of bus transceiver circuits, 
Ootype flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the internal storage registers. 

SN54LVT652 ... JT PACKAGE 
SN74LVT652 •.. DB, ow, OR PW PACKAGE 

(TOP VIEW) 

CLKAB Vcc 
SAB CLKBA 

OEAB SBA' 

A1 OEBA 

A2 B1 

A3 B2 

A4 B3 

A5 B4 

A6 B5 

A7 B6 

A8 B7 

GND B8 

SN54LVT652 •.• FK PACKAGE 
(TOP VIEW) 

!D!D « 
~~go8~~ 
QwOZ>OW 

4 321 28 2726 
5 25 

6 24 B1 

7 23 B2 

8 22 NC 

9 21 B3 

10 20 B4 

11 19 B5 
12 1314 15 16 1718 / 

NC - No internal connection 

Output-enable (OEAB and OEBA) inputs are provided to control the transceiver functions. Select-control (SAB 
and SBA) inputs are provided to select whether real-time or stored data is transferred. The circuitry used for 
select control eliminates the typical decoding glitch that occurs in a multiplexer during the transition between 
stored and real-time data. A low input selects real-time data, and a high input selects stored data. Figure 1 
illustrates the four fundamental bus-management functions that can be performed with the 'LVT652. 

Oata on the A or B data bus, or both, can be stored in the internal Ootype flip-flops by low-to-high transitions at 
the appropriate clock (CLKAB or CLKBA) inputs regardless of the select- or enable-control pins. When SAB and 
SBA are in the real-time transfer mode, it is possible to store data without using the internal Ootype flip-flops by 
simultaneously enabling OEAB and OEBA. In this configuration each output reinforces its input. Therefore, 
when all other data sources to the two sets of bus lines are at high impedance, each set of bus lines remains 
at its last state. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

UNLESS OTHERWISE NOTED this document contains PRODUCT1ON 

~::~: ~rr:nn": ~ =.~.:,,:a..;.:::sordco= ~ 
Production proc8IIIng does not _ .... 11y Include telling oI"Zi 
porameI8rs. 

~TEXAS 
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SN54LVT652,SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS141 B - MAY 1992 - REVISED MARCH 1993 

description (continued) 

The SN74LVT652 is packaged in Tl's shrink small-outline package (DB). which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LVT652 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LVT652 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS DATAI/Ot 

OEAB 
OPERATION OR FUNCTION 

OEBA CLKAB CLKBA SAB SBA A1 THRUA8 B1 THRU B8 

L H L L X X Input Input Isolation 

L H i i X X Input Input Store A and B data 

X H i L X X Input Unspecified=!: Store A. hold B 

H H i i X=!: X Input Output Store A in both registers 

L X L i X X Unspecified=!: Input Hold A. store B 

L L i i X X=!: Output Input Store B in both registers 

L L X X X L Output Input Real-time B data to A bus 

L L X L X H Output Input Stored B data to A bus 

H H X X L X Input Output Real-time A data to B bus 

H 'H L X H X Input Output Stored A data to B bus 

H L L L H H Output Output 
Stored A data to B bus and 

stored B data to A bus 

t The data output functions may be enabled or disabled by a variety of level combinations althe 'OEAB or OEBA inputs. Data inputfunctions are 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 

=!: Select control = L; clocks can occur simultaneously. 
Select control = H; clocks must be staggered in order to load both registers. 
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'-y------/ 
3 21 1 23 2 

OEAB OEBA CLKAB CLKBA SAB 
L L X X X 

REAL-TIME TRANSFER 
BUS BTO BUSA 

~ 
3 21 23 2 

OEAB OEBA CLKAB CLKBA SAB 
X H i X X 
L X X i X 
L H i i X 

STORAGE FROM 

A, B,ORAAND B 

SN54LVT652,SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS141 B - MAY 1992 - REVISED MARCH 1993 

'-y------/ 
22 3 21 23 2 22 

SBA OEAB OEBA CLKAB CLKBA SAB SBA 
L H H X X L X 

REAL-TIME TRANSFER 
BUSATOBUSB 

'-y------/ 
22 3 21 23 2 22 

SBA OEAB OEBA CLKAB CLKBA SAB SBA 
X H L L L H H 
X 
X 

TRANSFER STORED DATA 
. TOAAND/OR B 

Figure 1. Bus-Management Functions 
Pin numbers shown are for the DB, OW, JT, and PW packages. 
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SN54LYT652,SN74LYT652 
3.3-Y ABT OCTAL BUS TRANSCEIYERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS141 B - MAY 1992 - REVISED MARCH 1993 

logic symbolt 

OEBA 
OEAB 

CLKBA 
SBA 

CLKAB 
SAB 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

21 "-
3 

23 
22 
1 

2 

4 

u= 
5 

6 

7 

8 

9 

10 

11 

EN1 [BA] 
EN2 [AB] 

C4 
G5 

C6 
G7 , i 

~1 5 40 
J '71 

5 1 

60 7 ~1 
2'7 -

1 7 

tThis symbol is in accordance with ANSI/IEEE Std 91·1984 and lEe Publication 617·12. 
Pin numbers shown are for the DB, DW, JT, and PW packages. 
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16 

15 

14 
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SN54LYT652,SN74LYT652 
3.3-Y ABT OCTAL BUS TRANSCEIYERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS141 B - MAY 1992 - REVISED MARCH 1993 

logic diagram (positive logic) 

OEAB 

CLKBA-=~------~--------------------~ 

SBA -==--------~_.___..f 

CLKAB 

SAB~------~~_.___..f 

r -----------+~-~.~-------------
I 
I 
I 
I 
I 
I 

A1 4 I 

I 
I 
I 
I 
I 
I 
I 
L 

One of Eight 
Channels 

.----I1D 

.-t~----11> C1 

1 D I---+---. 

C1 <I------<IIr---+-I~ 

, 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

.J 

\ 
~--------------------~vr--------------------~ 

I 

To Seven Other Channels 

Pin numbers shown are for the DB, DW, JT, and PW packages. 
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SN54LVT652,SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBSI41B-MAY 1992-REVISED MARCH 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT652 .................................. _. .. 96 mA 

SN74LVT652 .................................... 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT652 ......................... 48 mA 

SN74LVT652 ......................... 64 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Va < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package ............................... 0.7 W 

DW package ................................ 1 W 
PW package .............................. 0.65 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

IOL+ Low-level output current 

!J.tiAv Input transition rise or fall rate 

TA Operating free-air temperature 

+ Current duty cycle $ 50%, f ~ 1 kHz 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT652 SN74LVT652 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 ,i;; 2 V 

,S,~~8 0.8 V 

,;}tY 5.5 5.5 V 

i:" -24 -32 mA 

.;;;s' 24 32 mA 

f~)' 48 64 mA 

I<J 10 10 nslV 

-55 125 -40 85 °e 



SN54LVT652,SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS141B-MAY 1992-REVISED MARCH 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT652 SN74LVT652 
PARAMETER TEST CONDITIONS 

TYpt TYpt MIN MAX MIN 

VIK Vee=2.7V. 11=-1BmA -1.2 

Vee = MIN to MAX:!:. 10H =-100 I1A Vee-0.2 Vee-0.2 

Vee=2.7V. 10H=-BmA 2.4 2.4 
VOH 

Vee=3V. IOH=-24mA 2 

Vee=3V. 10H =-32 rnA 2 

Vee=2.7V. 10L = 100 I1A 0.2 

Vee=2.7V. IOL=24 rnA 0.5 

Vee=3V. IOL=16mA 0.4 
VOL 

Vee=3V. IOL=32 rnA 0.5 

Vee=3V. IOL=4BmA 0.55 

Vee=3V. 10L=64 rnA 

Vee=3.6V. VI = Vee or GND l.t7 ±1 

Vee = 0 or MAX:!:. VI =5.5V 
Control pins 

i:~ 10 

II Vee=3.6V. VI =5.5V ,<'C 20 

Vee=3.6V. VI = Vee A orB ports§ B 1 

Vee=3.6V. VI=O 51 -5 

loff Vee =0. VI or Vo = 0 to 4.5 V ~ 
I VI =O.BV is 75 

II(hold) Vee=3V 
IVI=2V 

A or B ports 
-75 -75 

10ZH Vee=3.6V. VO=3V 1 

10ZL Vee=3.6V. VO=0.5V -1 

Outputs high 0.13 0.19 0.13 

ICC 
Vee=3.6V. 10=0. Outputs loW B.B 12 B.B 
VI = Vee or GND Outputs 

disabled 
0.13 0.19 0.13 

Aleell 
Vee =3 Vt03.6V. One input at Vee - 0.6 V. 

0.2 
Other inputs at Vee or GND 

ei VI=3VorO 4.5 4.5 

eio Vo =3 VorO 11 11 

t All typical values are at Vee = 3.3 V. TA = 25°C. 
:!: For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND . 

. PRODUCT PREVIEW 1_lon...-n. producIs Inth._ ... =00 P_ of _Iopmont. C __ and other 

Ions ... dealon goal8. T .... lnalrumenIB ........ tho rlght to 
Of dllcontlnuelhe8& products without notice. ~TEXAS 
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MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

20 

1 

-5 

±100 

1 

-1 

0.19 

12 

0.19 

0.2 

UNIT 

V 

V 

V 

I1A 

I1A 

I1A 

I1A 
I1A 

rnA 

rnA 

pF 

pF 
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SN54LVT652,SN74LVT652 , 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS141B-MAY 1992- REVISED MARCH 1993 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 2) 

SN54LVT652 SN74LVT652 

Vte=3.3 V±O.3 v Vee = 2.7 V Vee =3.3 V±O.3V Vee=2.7V UNIT 

MIN MAX MIN MAX MIN MAX MIN ,MAX 

fclock Clock frequency 0 150 0 150 0 150 0 150 MHz 

tw Pulse duration, CLK high or low ~. 3.3 3.3 ns 

Setup time, A or B before I Data high ""Q~ ~ ... 1.2 1;2 
tsu ns 

CLKABt or CLKBAt I Data low ~<J:.~<i; 2 2.5 

th 
Hold time, A or Balter ~ 

0.5 0.5 
CLKABt or CLKBA t 

ns 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 2) 

SN54LVT652 SN74LVT652 

PARAMETER 
FROM TO 

Vee = 3.3 V±O.3 V Vee=2.7V Vee = 3.3 V±O.3 V Vee = 2.7 V 
(INPUT) (OUTPUT) 

MIN MAX MIN MAX MIN TYpt MAX MIN MAX 

fmax ISO 150 

tpLH CLKBAor 1.8 3.7 6 6.9 

CLKAB 
AorB 

tpHL 2 3.7 5.7 6.4 

tPLH 1.2 2.8 4.7 5.5 
AorB BorA 

£' tPHL 1 2.6 4.6 5.3 

tPLH 'il 1.4 3.7 6.4 7.6 
SBAor SAB=i= AorB 

~ tpHL 1.4 4 6.2 6.8 

tpZH ,,<> 1 2.9 5.8 7.2 
OEBA A 

{;J tpZL 1 3 6 7.3 

tpHZ l}t:t 2.2 3.9 6.5 6.9 
OEBA A 

tPLZ 1.8 3.2 5.8 5.9 

tpZH 1 3.3 6.5 7.5 
OEAB B 

tpZL 1.2 3.4 6.3 7.1 

tpHZ 1.7 4.5 7.2 8.1 
OEAB B 

tPLZ 1.5 3.8 5.8 6.3 

t All typical values are at VCC = 3.3 V, TA = 25°C. 
:I: These parameters are measured with the internal output state of the storage register oppostte to that of the bus input. 

PRODUCT PREVIEW InIormaIIon concerns products In Ihe _va or 
:: 

phase of development Cha'-_ _, and oller 
atIon .... doslgn goals. T .... lnstrumnb ........ tho rlghtIG 
or discontinue these products without notice. 
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SN54LVT652,SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS141B - MAY 1992 - REVISED MARCH 1993 

PARAMETER MEASUREMENT INFORMATION 

S1 soon 
From Output -_4.----e---AJ\/\r-----" 

Under Test 

CL=50pF 

(see Note A) I 500n 

Input 
(see Note B) 

Output 

LOAD CIRCUIT FOR OUTPUTS 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.5V X1.5V 
I 

I I 
tpLH~ 

I 
H- tpHL 

I 

o 6V 

o Open 
TEST S1 

tpLHltpHL Open 

tpLZltpZL 6V 

tpHZltpZH GND 

Timing Input -------y1.5 V 
____ .......J. 1'-_____ _ 

2.7V 

OV 

II. .~ .1 
t I Ih I I su I 

Data Input -=--X--"'" 1 1.5 V ~ 

Output 
Control 

Output 
Waveform 1 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

~1.5V ):(1.5 V 

I 
tpZL~ ~ I 

I I tPLZ--.I 
I I 

I 1.5 V I 

2.7V 

OV 

2.7V 

OV 

2.7 V 

OV 

3V 

!1.5V 
I ~VOH 

I 
I 1.5 V 

S1 at 6 V VOL +0.3 V 
I VOL I ---- VOL 

(see Note C) ~ I ~ti>LH I I tpHZ~ 
tPHL~ I tpZH~ ~ 

Output I 

\1.5V 
FVOH 

I ---- VOH 
Waveform 2 VOH-0.3 V 

Output 1.5 V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

S1 at GND 
VOL (see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR:£ 10 MHz, Zo = 50 n, tr :£ 2.5 ns, tf:£ 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 2_ Load Circuit and Voltage Waveforms 
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SN54LVT2952,SN74LVT2952 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS152B - MAY 1992- REVISED JULY 1993 

• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVcC> 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Package Options Include Plastic 
Small-Outline (SOIC), Shrink Small-Outline 
(SSOP), and Thin Shrink Small-Outline 
(TSSOP) Packages, Ceramic Chip Carriers, 
and Plastic and Ceramic DIPs 

description 

These octal bus transceivers and registers are 
designed specifically for low-voltage (3.3-V) VCC 
operation, but with the capability to provide a TTL 
interface to a 5-V system environment. 

The 'LVT2952 consists of two 8-bit back-to-back 
registers that store data flowing in both directions 
between two bidirectional buses. Data on the A or 
B bus is stored in the registers on the low-to-high 
transition of the clock (CLKAB or CLKBA) input 
provided that the clock-enable (CLKENAB or 
CLKENBA) input is low. Taking the output-enable 
(OEAB or OEBA) input low accesses the data on 
either port. 

SN54lVT2952 ... JT PACKAGE 
SN74LVT2952 ... DB, ow, OR PW PACKAGE 

(TOP VIEW) 

B8 Vcc 
A8 
A7 

B5 AS 
B4 A5 

A4 
A3 

B1 A2 
OEAB A1 

ClKAB OEBA 
CLKENAB ClKBA 

GND CLKENBA 

SN54LVT2952 ... FK PACKAGE 
(TOP VIEW) 

<O ..... ooU 800 ..... 
IllIllIllZ>«« 

4 3 2 1 282726 
B5 5 25 AS 
B4 6 24 A5 
B3 7 23 A4 
NC 8 22 NC 
B2 9 21 A3 
B1 10 20 A2 

11 19 A1 
12 1314 1516 1718 

NC - No internal connection 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVT2952 is available in TI's shrink small-outline package (DB), which provides the same liD pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LVT2952 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT2952 is characterized for operation from -40°C to 85°C. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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Copyright © 1993, Texas Instruments Incorporated 
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SN54LVT2952,SN74LVT2952 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBSI52B-MAY 1992- REVISED JULY 1993 

FUNCTION TABLEt 
INPUTS OUTPUT 

logic symbol§ 

CLKENAB CLKAB OEAB A B 

H X L X BO+ 

X H or L L X BO+ 

L t L L L 

L t L H H 

X X H X Z 

t A-to-B data flow IS shown; B-to-A data flow IS similar 
but uses CLKENBA, CLKBA, and OEBA. 

+ Level of B before the indicated steady-state input 
conditions were established. 

OEBA 
CLKENBA 

CLKBA 

OEAB 
CLKENAB 

CLKAB 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

15 

13 

14 

9 

11 

10 

16 

17 

18 

19 

20 

21 

22 

23 

I'- EN3 
I'- G1 

1 C5 
J'-. EN4 

I'- G2 

2C6 , .- 8 

L-
\73 1 5D 

LJ 6D 1 4\7 
7 

6 

5 

4 

3 

2 

1 

§This symbol is in accordahce with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the DB, OW, JT, and PW packages. 
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B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 



logic diagram (positive logic) 

CLKENAB ---=-11'---___ -0 

10 

SN54LVT2952,SN74LVT2952 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS152B - MAY 1992 - REVISED JULY 1993 

CLKAB ----------' 

9 
OEAB----O 

CLKENBA ----=-=13=---___ --a 
I 

14 
CLKBA ----------' 

A 1 ....:.16-=-.--< 

C1 

8 
1D~~----r-._~~ B1 

C1 

L---+----~~1D 

~----~vr------~ 

To Seven Other Channels 

Pin numbers shown are for the DB, OW, JT, and PW packages. 
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SN54LVT2952,SN74LVT2952 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS152B- MAY 1992 - REVISED JULY 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT2952 .................................... 96 mA 

SN74LVT2952 .........................•......... 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT2952 ........................ 48 mA 

SN74LVT2952 ........................ 64 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package ............................... 0.7 W 

DW package .......................... ; ..... 1 W 
PW package .............................. 0.65 W 

Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions lor extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded il the input and output clamp-current ratings are observed. 
2. This current will only Ilow when the output is in the high state and Vo > Vee. 

recommended operating conditions 

Vee Supply voltage 

VIH 'High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

IOL:I: Low-level output current 

1'1t1l'1v Input transition rise or fall rate 

TA Operating Iree-air temperature 

:I: Current duty cycle ~ 50%, I 2: 1 kHz 

PRODUCT PREVIEW Infonnation concerns products in the formative or 
design phase of developmen:t.. ,CharacteristiC data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54LVT2952 SN74LVT2952 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 .~, 2 V 

.~~,8 0.8 V 

fl(i!! 5.5 5.5 V 

l'"' -24 -32 rnA 

;c;:')- 24 32 rnA 

g[;:f 48 64 rnA 
.q;' 10 10 ns/V 

-55 125 -40 85 °e 



SN54LYT2952,SN74LYT2952 
3.3-Y ABT OCTAL BUS TRANSCEIYERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS152B - MAY 1992 - REVISED JULY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT2952 SN74LVT2952 
PARAMETER TEST CONDITIONS 

TYPt TYpt MIN MAX MIN 

VIK Vee=2.7V, 11=-18mA -1.2 

Vee = MIN to MAX+, 10H =-100~A Vee-0.2 Vee-0.2 

Vee=2.7V, 10H =-8 mA 2.4 2.4 
VOH 

Vee=3V, 10H =-24 mA 2 

Vee =3V, 10H =-32 mA 2 

Vee =2.7V, 10L= 100~ 0.2 

Vee = 2.7 V, IOL=24 mA 0.5 

Vee = 3 V, 10L= 16 mA 0.4 
VOL 

Vee=3V, IOL=32 mA 0.5 

Vee=3V, IOL=48 mA .0.55 

Vee = 3 V, IOL=64 mA ;11;,7 

Vee=3.6 V, VI = Vee or GND ;,:;;' ±1 

Vee = 0 or MAX+, VI =5.5 V 
Control pins .;f· 10 

II Vee = 3.6 V, VI =5.5V ~l~' 20 

Vee = 3.6 V, VI = Vee A or B ports§ A::: 1 

Vee = 3.6 V, VI =0 ;t}:'; -5 

loff Vee=O, VI or Vo = 0 to 4.5 V 

! VI=0.8 V 75 75 
II(hold) Vee=3V 

!VI=2V 
A or B ports 

-75 -75 

10ZH Vee = 3.6 V, VO=3V 1 

10ZL Vee=3.6V, Vo = 0.5 V -1 

Outputs high 0.13 0.19 

ICC 
Vee =3.6V, 10=0, Outputs low 8.8 12 
VI = Vee or GND 

Outputs disabled 0.13 0.19 

~leell 
Vee = 3 V to 3:6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

ei VI =3 VorO 4.5 

Cia Vo = 3 VorO 11.5 

t All typical values are at Vee = 3.3 V, T A = 25°C. 
+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 

0.13 

8.8 

0.13 

4.5 

11.5 

11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue ttJese products without notice. ~TEXAS 

INSTRUMENTS 
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MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

20 

1 

-5 

±100 

1 

-1 

0.19 

12 

0.19 

0.2 

UNIT 

V 

V 

V 

~ 

~ 

~ 

~ 

~A 

mA 

mA 

pF 

pF 
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SN54LVT2952,SN74LVT2952 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS152B - MAY 1992 - REVISED SEPTEMBER 1993 

timing requirement over. recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) . 

SN54LVT2952 SN74LVT2952 

Vcc =3.3V .. 0.3V VCC=2.7V Vcc = 3.3 V .. 0.3 V VCC=2.7V UNIT 

MIN MAX MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 150 150 MHz 

CLKhigh l;.to 3.3 3.3 
tw Pulse duration 

~ 
ns 

CLKlow 3.3 3.3 

High 2.6 ~ 2.9 2.5 2.8 
AorB 

,I<;-Setup time Low 2.6 3.1 2.5 3 
Isu ns 

before CLKt High 0.9 ~ 0.8 0.9 0.8 
CE 

Low 2.5 2· 2.7 2.4 2.7 

Hold time AorB 1.5 "( 0.7 1.5 0.7 
th after CLKt 

ns 
CE 2.6 2.6 2.5 2.6 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN54LVT2952 

PARAMETER 
FROM TO VCC = 3.3 V .. 0.3 V VCC=2.7V 

(INPUl) (OUTPUl) 

fmax 

tpLH CLKBAor 
CLKAB 

AorB 
tpHL 

tpZH OEBAor 
OEAB 

Aor B 
tpZL 

tpHZ OEBAor 
OEAB 

AorB 
tPLZ 

t All typical values are at VCC = 3.3 V. TA = 25°C. 

PRODUCrPREVlEWInI«mItIon_ ... praclucIIln .... lormatlvo .. .... Ian phaM If -... .... ___ .IId _ 

lpeclftcdons IN....,n goall. T.XIIIn .. ru ..... '""'" .... right to .... nll" .. __ pracIucII __ 

MIN 

1.3 

1.8 

1 

1.1 

1 

1.6 

TYpt MAX MIN MAX 

~ 
6.4 1~·7 7.4 

6.1 ~ 2.7 7 

~ 2.6 7.3 

~":'6 2.9 8.2 

",0 7 2.7 7.6 
q; 5.8 1.7 6 

~TEXAS 
INSTRUMENTS 

SN74LVT2952 

VCC = 3.3 V .. 0.3 V VCC=2.7V 

MIN TYpt MAX MIN MAX 

150 150 

1.3 3.6 6.1 2.7 7.1 

1.8 3.7 6 2.7 6.9 

1 3.2 5.6 2.6 6.7 

1.2 3.2 .6.5 2.9 8 

1 4.1 6.3 2.7 6.9 

1.6 3.3 5.1 1.8 5.3 

11-7B POST OFFICE BOX 655303 • DAUAS. TEXAS 75265 

UNIT 

MHz 

ns 

ns 

ns 



SN54LYT2952,SN74LVT2952 
3.3-Y ABT OCTAL BUS TRANSCEIYERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS152B - MAY 1992 - REVISED JULY 1993 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

500n 
From Output --e>---.... -.A,/\/'v-----' 

Under Test 

CL=50pF 

(see Note A) I 500n 

Sl o Open ro TEST Sl 

tpLWtPHL Open 

tpLZItPZL 6V 

tpHZltpZH GND 

LOAD CIRCUIT FOR OUTPUTS 

Timinglnput -------Xl.5V 

___ -:-_....J. 1 '------- 0 V 

2.7V 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~_1_.5_V_-J~~1_.5_V __ _ 

1 1 ~ 

2.7V 

OV 

Output 

tpLH ~ I 1 tpHL 

1 1 I ~-- VOH 
1 !1.5V I 1.5V 

----+I-..J I VOL 

tPHL~ ~tPLH 
\

1 :r.:-::I VOH 
1.5V T 1.5V 
. -- VOL 

Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Data Input 

Output 
Control 

Output 
Waveform 1 

Sl at 6 V 
(see Note C) 

Output 
Waveform 2 

Sl atGND 
(see Note C) 

I.. .~ ~ 
1 tsu 1- th 1 
1 1 

-=-x--..... 1 1.5V ~ :.:V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

___ ..J):( 1.5 V 

2.7V 

OV 

3V 

1 

1 

1 
tpZH~ 

'-___ Hi-VOL + 0.3 V 
:..----- VOL 

I 
~H-O.3V VOH 

- ;" OV 
___ ..J!1.5V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

S. All input pulses are supplied by generators having the following characteristics: PRR s: 10 MHz, Zo = 50 Q, tr s: 2.5 ns, tf s: 2.5 ns. 
C. Wavefonn 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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LVT Widebus™ 

Features 

• EPIC-IIBTM BiCMOS process with special 
low-voltage enhancements 

• Mixed-mode circuitry 

• Expanded Vee range from 2.7 V to 3.6 V 

• Sus-hold circuitry 

• Power-on-demand active feedback 
circuitry 

• Widebus™ and UBPM architectures 

• JEDEC SSOP (Widebus™) and EIAJ 
TSSOP (Shrink Widebus™) packaging 

• TI has established an alternate source 

Benefits 

• 3.3-V logic family with equivalent speed 
and drive performance of 5-V ABTlogic 
family - not just a recharacterized or 
scaled CMOS 

• Complete input and output compatibility 
with 5-V signals combined with a pure 
3.3-V internal supply signal- provides 
bidirectional 3-V to 5-V translation 

• AC performance optimized for both 
regulated supply and unregulated battery 
operation 

• Reduces component count by eliminating 
need for external pullup or pulldown 
resistors on I/O pins configured as inputs 
left unused or floating 

• Reduces disabled static power 
consumption (Ieez) to as little as 0.1 mA 
for power-conscious portable and 
battery-powered equipment 

• 16- and 18-bit densities for flexible 
integration 

• Space-saving and height-saving 
surface-mount package options, pin 
compatible with existing 5-V families for 
easy conversion 

• Standardization that comes from a 
common product approach 



• State-of·the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Statlc Power 
Dissipation 

• ... ember of the Texas Instruments 
W/debus'" Family 

• Supports ... Ixed· ... ode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVee) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
"'IL-STD-883C, ... ethod 3015; Exceeds 
200 V Using ... achlne Model 
(C =2oopF,R =0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External PuliupReslstors. 

• Distributed Vee and GND Pin Configuration 
"'Inlmlzes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged In Plastic 300-mll Shrink 
Small-Outllne and Thin Shrink 
Small-Outllne Packages and 380-mll 
Flne·Pltch Ceramic Flat Packages Using 
25-m1l Center-to-Center Spacings 

description 

SN54LVT16244A, SN74LVT16244A 
3.3-V ABT 16·BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS142A- MAY 1992 - REVISED SEPTEMBER 1993 

SN54LVT16244A ••• WD PACKAGE 
SN74LVT16244A ••• DGG OR DL PACKAGE 

(TOP VIEW) 

1m: 1 
1Y1 
1Y2 

GND 4 

1Y3 
1Y4 

3Y1 
3Y2 

GND 
3Y3 
3Y4 
Vee 
4Y1 
4Y2 

GND 
4Y3 
4Y4 
40E 

47 

46 
45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

as 
34 

33 

32 
31 

30 

29 

28 

Z1 

2m: 
1A1 
1A2 
GND 
1A3 
1M 
VCC 
2A1 
2A2 
GND 
2A3 
2M 
3A1 
3A2 
GND 
3A3 
3A4 
VCC 
4A1 
4A2 
GND 
4A3 
4A4 
30E 

The 'LVT16244A is·a 16-bit buffer and line driver designed for low-voltage (3.3-V) Vee operation, but with the 
capability to provide a TTL interface to a 5-V system environment. The device can be used as four 4-bit buffers, 
two 8-bit buffers, or one 16-bit buffer. This device provides true outputs and symmetrical DE (active-low 
output-enable) inputs. 

Active bus-hold circuitry Is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVT16244A is available in TI's shrink small-outline package (DL), which provides twice the 1/0 pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54LVT16244A is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16244A is characterized for operation from -40°C to 8SoC. 

Widebus Is a trademark of Texas Instruments Incorporated. 

Copyright @ 1993. Texas Instrumenls Incorporaled 
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SN54LVT16244A, SN74LVT16244A 
3.3-VABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS142A- MAY 1992 - REVISED SEPTEMBER 1993 

logic symbolt logic diagram (positive logic) 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

3A1 

3A2 

3A3 

3A4 

4A1 

4A2 

4A3 

4A4 

1 

48 

25 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

"-

"-

"-

"-

EN1 

EN2 

EN3 

EN4 , 
1 

1 

1 

1 

r 2 
1'17 1Y1 

3 
1Y2 

5 
1Y3 

6 
1Y4 

2'17 
8 

2Y1 
9 

2Y2 
11 

2Y3 
12 

2Y4 

3'17 
13 

3Y1 
14 

3Y2 
16 

3Y3 
17 

3Y4 

4'17 
19 

4Y1 
20 

4Y2 
22 

4Y3 
23 

4Y4 

t This symbol is in accordance with ANSI/IEEE SId 91-1984 
and IEC Publication 617-12. 
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10E 

1A1 

1A2 

1A3 

1A4 

20E 

2A1 

2A2 

2A3 

2A4 

30E 

3A1 

3A2 

3A3 

3A4 

40E 

4A1 

4A2 

4A3 

4A4 
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47 

46 

44 

43 

48 

41 

40 

38 

37 

25 

36 

35 

33 

32 

24 

30 

29 

27 

26 

2 1Y1 

3 1Y2 

5 
1Y3 

6 
1Y4 

8 2Y1 

9 
2Y2 

11 
2Y3 

12 
2Y4 

13 3Y1 

14 
3Y2 

16 
3Y3 

17 
3Y4 

19 4Y1 

20 
4Y2 

22 
4Y3 

23 
4Y4 



FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A y 

l H H 

l l l 

H X Z 

SN54LVT16244A,SN74LVT16244A 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS142A-MAY 1992- REVISED SEPTEMBER 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vcc ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 Vto 7 V 
Current into any output in the low state, 10: SNS4LVT16244A ................................. 96 rnA 

SN74LVT16244A ................................. 128 rnA 
Current into any output in the high state, 10 (see Note 2): SNS4LVT16244A . . . . . . . . . . . . . . . . . . . . .. 48 rnA 

SN74LVT16244A ...................... 64 rnA 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -.-50 rnA 
Maximum power dissipation at TA = SS·C (in still air): DGG package ............................. 0.8 W 

DL package .............................. 0.85 W 
Storage temperature range ....................................................... -6S·C to 1S0·C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating condHions" Is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voHage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

recommended operating conditions 

vee Supply voltage 

VIH High-level input voHage 

Vil Low-level input voltage 

VI Input voHage 

IOH High-level output current 

IOl Low-level output current 

IOli Low-level output current 

!J.t/!J.v Input transition rise or fall rate 

TA Operating free-air temperature 

i Current duty cycle" 50%, f" 1 kHz 

I Outputs enabled 

~TEXAS 
INSTRUMENTS 

POST OFFICE eox 655303 • DAllAS, TEXAS 75265 

SN54LVT16244A SN74LVT16244A 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 .... 2 V 

Jf.8 O.B V 

,..,q:.5.5 5.5 V 

,~ -24 -32 mA 
,iJ- 24 32 mA 

~- 48 64 mA 
« 10 10 nslV 

-55 125 -40 85 ·C 
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SN54LVT16244A,SN74LVT16244A 
3.3·VABT 16·BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS142A- MAY 1992 - REVISED SEPTEMBER 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT16244A SN74LVT16244A 
PARAMETER TEST CONDITIONS TYpt MIN MAX MIN 

VIK Vee = 2.7 V, 11=-ISmA -1.2 

Vee = MIN to MAX*, 10H'" -100 (.IA Vee-0.2 Vee-0.2 

Vee = 2.7 V, 10H=-SmA 2.4 2.4 
VOH 

Vee=3V, IOH=-24mA 2 

Vee=3V, 10H=-32 rnA 2 

Vee = 2.7 V, 10L = 100 (.IA 0.2 

Vee = 2.7 V, 10L= 24 rnA 0.5 

Vee=3V, IOL=16mA 0.4 
VOL 

Vee = 3\1, 10L=32 rnA 0.5 

Vee=3V, 10L=48mA 0,&5 

Vee=3V, IOL=64mA 1!1 
Vee = 0 or MAX*, VI =5.5V !Ii 10 

Vee =3.6V, VI = Vee or GND Control pins J.t:l. ",1 
II 

Vee = 3.6 V, VI = Vee ,~ 1 

Vee = 3.6 V, VI=O 
Data pins 

£ -5 

loff Vee =0, VI orVo = 0 to 4.5 V ~ 
IVI =O.SV 75 75 

II (hold) Vee=3V 
IVI=2V 

A inputs 
-75 -75 

10ZH Vee = 3.6\1, VO=3V 5 

10ZL Vee = 3.6 V, VO=0.5V -5 

Outputs high 0.09 

ICC 
Vee = 3.6 V, 10=0, Outputs low 5 
VI = Vee or GND Outputs 

disabled 
0.09 

Alee§ 
Vee = 3 Vto 3.6 \I, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

ei VI=3VorO 

Co Vo=3VorO 

t All typical values are at Vee = 3.3 \I, TA = 25°C. 
* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating cond~ions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

4 

10 

MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

10 

",1 

1 

-5 

",100 

5 

-5 

0.09 

5 

0.09 

0.2 

UNIT 

V 

V 

V 

(.IA 

!lA 

(.IA 

(.IA 

(.IA 

rnA 

rnA 

pF 

pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpLH 
A Y 

tpHL 

tpZH 
OE y 

tpZL 

tpHZ OE Y 
tpLZ 

12-5 

SN54LVTI6244A 

Vee = 3.3 V '" 0.3V Vee=2.7V 

MIN MAX ~IN MAX 

1 4.2 ~. 5.1 

1 4.2 A 5.3 

1 5.1.."(. 6.4 

1 ~ 6.S 

2.1 lJ·9 6.4 

1.9 it" 5.3 5.7 

-!!1 TEXAS 
INSTRUMENTS 

SN74LVTI6244A 

Vee =3.3V",O.3V Vee=2.7V 

MIN TYpt MAX MIN MAX 

1 2.3 4.1 5 
. 1 2.3 4.1 5.2 

1 2.6 5.2 6.3 

1 2.6 5.2 6.7 

2.2 3.9 5.7 6.3 

2 3.7 5.1 5.6 

POST OFFICE BOX 655303 • DAU;AS. TEXAS 75265 

UNIT 

ns 

ns 

ns 



SN54LVT16244A,SN74LVT16244A 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS142A- MAY 1992 - REVISED SEPTEMBER 1993 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

5000 
From Output --.>---.--JVl.f\r-----./ 

UnclerTest 

CL=50pF 

(see Note A) T 5000 

S1 o Open 

rD 

TEST S1 

tpLHftpHL Open 

tPultPZL 6V 

tpHz!tPZH GND 

-=-

LOAD CIRCUIT FOR OUTPUTS 

Timing Input -------y1.5 V 
___ -:-_J. 1'-______ 0 V 

2.7 V 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.5V X1.5V 

I 

tPLH~ 

2.7 V 

OV 

Output 

KtpHL 

1 11.5V 
I ~VOH 

I I 1.5V 
1 I VOL 
1 

tpHL --i+--+/ ~tpLH 

\1.5 V 
FVOH 

1.5V 

-- VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Oats Input 

Output 
Control 

Output 
Waveform 1 

S1 at6V 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

1 1 1 
j4 L .j4 t~ ·1 
1 ... u "fl 1 

--"""*1.5 V ~ :.:V 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.5V 
I 

):(1.5 V 

2.7 V 

OV 
tpZL -+i If- I 

I+- 3V 
I : tPLZ-.I 
I 

\:.5 V : X;!...+~~ VOL 
I 
I I 
I 1 tpHZ~ ~ tpZH~ j4- I 

!1.5V 
~H_O.3VVOH 

-OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABUNG 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 C, tr s 2.5 ns, tf S 2.5 ns. 
c. Wavefonn 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 12-7 
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• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Member of the Texas Instruments 
Widebus™ Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVee) 

• Supports Unregulated Battery Operation 
Down to 2.7V 

• Typical VOLP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine~Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

SN54LVT16245,SN74LVT16245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
- REVISED MARCH 1 

SN54LVT16245 ... WD PACKAGE 
SN74LVT16245 ... DGG OR DL PACKAGE 

(TOP VIEW) 

1DIR 1 
1 B1 
1B2 

GND 4 

1B6 9 
GND 
1B7 

1B8 
2B1 
2B2 

GND 
2B3 
2B4 
Vee 
2B5 

2B6 
GND 
2B7 
2B8 

2DIR 

10E 
1A1 
1A2 
GND 
1A3 
1A4 

Vee 
1A5 
1A6 

GND 
1A7 
1A8 

2A1 
2A2 
GND 
2A3 

2A4 

Vee 
2A5 
2A6 

GND 
2A7 

2A8 

20E 

The 'LVT16245 is a 16-bit (dual-octal) non inverting 3-state transceiver designed for low-voltage (3.3-V) Vee 
operation, but with the capability to provide a TTL interface to a 5-V system environment. 

This device can be used as two .8-bit transceivers or one 16-bit transceiver. It allows data transmission from the 
A bus to the B bus or from the B bus to the A bus depending upon the logic level at the direction-control (DIR) 
input. The output-enable (OE) input can be used to disable the device so that the buses are effectively isolated. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN7 4LVT16245 is available in TI's shrink small-outline package (DL), which provides twice the 1/0 pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54LVT16245 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16245 is characterized for operation from -40°C to 85°C. 

Widebus is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarlty include testing of all 
parameters. 

-!11 TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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SN54LVT16245,SN74LVT16245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS143A- MAY 1992- REVISED MARCH 1993 

logic symbolt 

10E 

1DIR 

20E 

2DIR 

1A1 

1A2 

1A3 

1A4 

1AS 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2AS 

2A6 

2A7 

2A8 

48 

1 

2S 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

3S 

33 

32 

30 

29 

27 

26 

"- G3 

"- 3 EN1 [BA] 
L 3 EN2 [AB] 

"- G6 

L 6EN4[BA] 
6 ENS [AB] 

"1 

L 
\71 <I 

I> 

L 
\74 <I 

I> 

r 

2\7 

S\7 

FUNCTION TABLE 
(each 8-bit section) 

INPUTS 
OPERATION 

OE DIR 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

2 

W 
3 

S 

6 

8 

9 

11 

12 

13 

LJ 
14 

16 

17 

19 

20 

22 

23 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 
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SN54LVT16245,SN74LVT16245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBSI43A - MAY 1992 - REVISED MARCH 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT16245 ................................... 96 mA 

SN74LVT16245 .................................. 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16245 ....................... 48 mA 

SN74LVT16245 ....................... 64 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DGG package ............................. 0.8 W 

DL package .............................. 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input vo~age 

VIL Low-level input vo~age 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

IOL:I: Low-level output current 

AtlAv Input transition rise or fall rate 

TA Operating free-air temperature 

:I: eurrent duty cycle S 50%, f ~ 1 kHz 

I Outputs enabled 

~TEXAS " 
INSTRUMENTS 

POST OFFICE eox 655303 • DALLAS, TEXAS 75265 

SN54LVT16245 SN74LVT16245 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 ,#, 2 V 

~8 0.8 V 

nq:5.5 5.5 V 

1"":- -24 -32 rnA 

i{5" 24 32 rnA 

d:!. 48 64 rnA 

'< 10 10 nsN 

-55 125 -40 85 °e 
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SN54LVT16245,SN74LVT16245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS143A-MAY1992-REVISED MARCH 1993. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT16245 SN74LVT16245 
PARAMETER TEST CONOmONS TYpt TYpt MIN MAX MIN 

VIK Vee=2.7V, 11=-18mA -1.2 

Vee = MIN to MAX:t:, 10H = -100 J.IA Vee-0.2 Vee-0.2 

Vee=2.7V, IOH=-8mA 2.4 2.4 
VOH 

Vee=3V, IOH=-24mA 2 

Vee=3V, IOH=-32mA 2 

Vee = 2.7 V, 10L = 1 00 J.IA 0.2 

Vee=2.7V, IOL=24 rnA 0.5 

Vee=3V, IOL=16mA 0.4 
VOL 

Vee=3V, 10L=32rnA ~.5 

Vee=3V, IOL=48 rnA 0.55 

Vee=3V, 10L= 64 rnA ~ 

Vee = 3.6 V, VI = Vee or GND & ±1 

Vee = 0 or MAX:t:, VI =5.5V 
Control pins 

~i 10 

II Vee = 3.6 V, VI =5.5V h.'l, 20 

Vee=3.6V, VI = Vee AorBports§ § 1 

Vee=3.6V, VI=O d' -5 

loff Vee =0, VI orVO=Oto 4.5 V ~~ 

LVI =0.8V 75 75 
II(hold) Vee=3V 

IVI=2V 
A or B ports 

-75 -75 

10ZH Vee = 3.6 V, VO=3V 1 

10ZL Vee=3.6V, VO=0.5V -1 

Outputs high 0.19 

ICC 
Vee = 3.6 V, 10=0, 

" 
Outputs low 5 

VI = Vee or GND Outputs 
disabled 

0.19 

L\leell Vee = 3 Vt03.6V, One input at Vee - 0.6 V, 
0.2 

Other inputs at Vee or GND 

ei VI =3VorO 4 

eio Vo=3VorO 11 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
:t: For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins !It Vee or GND 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

PRODUCT PREVIEW Information concoms producloln the _ or := phaie of _Iopmont. Charactarlallc data and _ 
cattona 8re design goala. Texas InIt:rumants I'8HI'Yf!8 the right 10 

go or discontinue _ prodU<!B wlihout noIIco. 
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4 

11 

MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

20 

1 

-5 

±100 

1 

-1 

0.19 

5 

0.19 

0.2 

UNIT 

V 

V 

V 

J.IA 

J.IA 

J.IA 

J.IA 
J.IA 

rnA 

rnA 

pF 

pF 



SN54LVT16245,SN74LVT16245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS143A - MAY 1992 - REVISED MARCH 1993 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO 
(INPUT) (OUTPUT) 

tpLH 
AorB BorA 

tpHL 

tpZH 

tpZL 
OE AorB 

tpHZ 
OE AorB 

tpLZ 

t All typical values are at Vee = 3.3 V. TA = 25°e. 

PRODUCT PREVIEW I_Ion concern. pIOducto In the _ or 
_n phae 01 ..... Japmant. CharaCt8ri8llc _ and _ = .... lIJcaiJona are dooIgn goaJo. Texas llIIIrumonts ......... the rlghtto 

or d1scon11 ... _ praducto without notice. 

SN54LVT16245 

Vee =3.3V±O.3 V Vee=2.7V 

MIN MAX '4If'I MAX 

~ 
$ 

A. 

~v 

.ct 
<t"'-

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN74LVT16245 

Vee =3.3 V±O.3 V Vee = 2.7 V UNIT 

MIN TYpt MAX MIN MAX 

1 2.4 4.1 5 
ns 

1 2.3 4.1 5.2 

1 3 5.3 6.3 
ns 

1 3.1 5.2 6.7 

2.7 4.6 6.4 7.2 
ns 

2.6 4.3 5.8 6.1 
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SN54LYT16245, SN74LYT16245 
3.3-Y ABT 16-BIT BUS TRANSCEIYERS 
WITH 3-STATE OUTPUTS 
SCBS143A- MAY 1992 - REVISED MARCH 1993 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

SOOO 
From Output --4II---*---AJ'I/'v------" 

Under Test 

CL = SO pF 

(see Note A) T SOOO 

S1 o Open 

r~ 
TEST S1 

tPLWtPHL Open 

tpLZ/tPZL 6V 

tpHZ/tPZH GND 

LOAD CIRCUIT FOR OUTPUTS 

Timing Input 
-------y1.S V 

-----..1·1'-------
I... ~!. ~ 
1 tsu 1- th I 
1 1 

2.7 V 

OV 

Data Input --=x--.... \SV ~ :.:V 

Input 
(see Note B) 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.SV X1.SV 
1 

1 1 
KtPHL tpLH~ 

1 
1 

2.7V 

OV 

Output 
Control 

Output 
Waveform 1 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

::=:X1.SV ):(1.S V 
1 

tpZL ~ 14- 1 
1 1 tPLZ--.I 

1 1 
1 1.SV 1 

2.7 V 

OV 

3V 

!1.SV 
~VOH 

: 1.S V 
S1 at 6 V VOL+0.3V 1 1 VOL 1 ---- VOL 

(see Note C) ~ 1 l~tPLH 1 1 tpHZ~ 
tPHL~ 

Output 
tpZH --+i ~ 1 1 ---- VOH 

Waveform 2 
\1.SV 

FVOH VOH -0.3 V 
1.S V S1 atGND Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

VOL (see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

= OV 

NOTES: A. CL includes probe and jig capacitance. 

12-14 

B. All input pulses are supplied by generators having the following characteristics: PRR,; 10 MHz, 20 = 50 0, tr'; 2.5 ns, tf ,; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVT16373, SN74LVT16373 
3.3-V ABT 16-BIT TRANSPARENT O-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Member of the Texas Instruments 
Widebus™ Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVee) 

•. Supports Unregulated Battery Operation 
Down to 2.7V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages USing 
25-mil Center-to-Center Spacings 

description 

SN54LVT16373 ••• WD PACKAGE 
SN74LVT16373 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

Vee 
105 
106 

GNO 
107 
108 
201 
202 

GNO 
203 
204 
Vee 
205 
206 

GNO 
207 
208 
20E 

1lE 
101 
102 
GNO 
103 
104 

Vee 
105 
106' 
GNO 
107 
108 
201 
202 
GNO 
203 
204 

Vee 
205 
206 
GNO 
207 
208 
2lE 

The 'LVT16373 is a 16-bit transparent Ootype latch with 3-state outputs designed for lOW-VOltage (3.3-V) Vee 
operation, but with the capability to provide a TTL interface to a 5-V system environment. It is particularly suitable 
for implementing buffer registers, 1/0 ports, bidirectional bus drivers, and working registers. 

The device can be used as two 8-bit latches or one 16-bit latch. When the latch-enable (LE) input is high, the 
Q outputs follow the data (0) inputs. When LE is taken low, the Q outputs are latched at the levels set up at the 
o inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup componel')ts. 

The output-enable (OE) input does not affect internal operations of the latch. Old data can be retained or new 
data can be entered while the outputs are in the high-impedance state. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

Widebus is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW InIonnaIIon COIICOIIII producIa In the IarI1\lllIve or =: phase of development Characl8ristlc data and other • caIIono I/O doolgn goals. Tauo __ the right to 
• go or dlocontln~theoo products without notice. ~TEXAS 

INSTRUMENTS 
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Copyright © 1992. Texas Instruments Incorporated 
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SN54LVT16373,SN74LVT16373 
.3.3-V ABT 16-81T TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBS144 - MAY 1992 - REVISED NOVEMBER 1992 

description (continued) 

The SN74LVT16373 is available in TI's shrink small-outline package (DL), which provides twice the 1/0 pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54LVT16373 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16373 is characterized for operation from -40°C to 85°C. 

OE 

L 

L 

L 

H 

logic symbolt 

10E 
1 I'-.. lEN 
48 

lLE C3 

20E 
24 r-... 2EN 
25 

2LE C4 

47 '"1 r 2 
lDl 3D lV' 

46 . 3 
lD2 

44 5 
lD3 

43 6 
104 

41 8 
lD5 

40 9 
106 

38 11 
lD7 

37 12 
lD8 

36 13 
2Dl 4D 2V' 

35 14 
2D2 

33 18 
203 

32 17 
2D4 

30 19 
2D5 

29 20 
206 

27 22 
2D7 

26 23 
2D8 

FUNCTION TABLE 
(each B-bit section) 

INPUTS OUTPUT 
LE D Q 

H H H 

H L L 

L X 00 
X X Z 

logic diagram (positive logic) 

10E --=---------, 

lLE 

lDl _4.:.:7 ___ +---1 

lQl 

lQ2 

lQ3 

lQ4 
To Seven other Channels 

lQ5 

lQ6 

lQ7 20E 

lQ8 

2Ql 2LE 

2Q2 

2Q3 2Dl 
36 

2Q4 

2Q5 

2Q6 

2Q7 

2Q8 To Seven Other Chennels 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 
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SN54LYT16373,SN74LVT16373 
3.3-Y ABT 16-BIT TRANSPARENT D-TVPE LATCHES 

WITH 3-STATE OUTPUTS 
SCBS144 - MAY 1992 - REVISED NOVEMBER 1992 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT16373 ................................... 96 mA 

SN74LVT16373 .................................. 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16373 ....................... 48 mA 

SN74LVT16373 ....................... 64 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DGG package ............................. 0.8 W 

DL package .............................. 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for ex1ended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

IOLt Low-level output current 

AtiM Input transition rise or fall rate 

TA Operating free-air temperature 

t Current duty cycle,; 50%, f ;0, 1 kHz 

I Outputs enabled 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54LVT16373 SN74LVT16373 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 2 V 

O.B 0.8 V 

5.5 5.5 V 

-24 -32 mA 

24 32 mA 

48 64 mA 

10 10 nslV 

-55 125 -40 85 'e 
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SN54LVT16373,SN74LVT16373 
3.3-V ABT 16-BIT TRANSPARENT D-TVPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBS144 - MAY 1992 - REVISED NOVEMBER 1992 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwis.e noted) 

SN54LVT16373 SN74LVT16373 
PARAMETER TEST CONDITIONS 

MIN MAX MIN 

VIK Vee = 2.7 V, 11=-18mA -1.2 

Vee = MIN to MAX:!:, 10H =-100 IlA Vee-0.2 Vee-0.2 

Vee=2.7V, IOH=-8mA 2.4 2.4 
VOH 

Vee =3V, 10H =-24 mA 2 

Vee=3V, IOH=-32mA 2 

Vee=2.7V, 10l = 100 !!A 0.2 

Vee=2.7V, IOl=24mA 0.5 

Vee = 3 V, IOl=16mA 0.4 
Val 

Vee = 3 V, IOl=32 mA 0.5 

Vee = 3 V, IOl=48mA 0.55 

Vee = 3 V, 10l = 64 mA 

Vee = 0 or MAX:!:, VI =5.5V 10 

Vee = 3.6 V, VI = Vee or GND Control pins ±1 
II 

Vee = 3.6 V, VI = Vee 1 

Vee=3.6V, VI=O 
Data pins 

-5 

loff Vee =0, VI or Va = 0 to 4.5 V 

I VI =0.8V 75 75 
II (hold) Vee=3V 

IVI=2V 
Data inputs 

-75 -75 

10ZH Vee=3.6V, VO=3V 5 

10Zl Vee =3.6V, Va = 0.5 V -5 

Outputs high 0.1 

ICC 
Vee=3.6V, 10=0, Outputs low 5 
VI = Vee or GND Outputs 

disabled 
0.1 

Alee§ 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

ei VI = 3 VorO 

Co Vo=3VorO 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
:!: For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

12-18 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

10 

±1 

1 

-5 

±100 

5 

-5 

0.1 

5 

0.1 

0.2 

UNIT 

V 

V 

V 

!!A 

!!A 

!!A 

!!A 
!!A 

mA 

mA 

pF 

pF 



SN54LVT16374,SN74LVT16374 
3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCBS145 - MAY 1992 - REVISED JULY 1993 

• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and low-Static Power 
Dissipation 

• Member of the Texas Instruments 
Widebus™ Family 

• Supports Mixed-Mode Signal Operation 
(S-V Input and Output Voltages With 
3.3-V Vee) 

• Supports Unregulated Battery Operation 
Downt02.7V 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 2SoC 

• ESD Protection Exceeds 2000 V Per 
Mll-STD-883C, Method 301S; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• latch-Up Performance Exceeds SOO rnA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB layout 

• Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
2S-mil Center-to-Center Spacings 

description 

SN54LVT16374 .•• WD PACKAGE 
SN74LVT16374 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

1CLK 
101 
102 
GNO 

103 103 
104 104 

Vee Vee 
105 105 

106 
GNO GNO 
107 107 
108 108 
201 201 
202 202 

GNO GNO 
203 203 
204 204 

Vee Vee 
205 205 
206 206 

GNO GNO 
207 207 
208 208 
20E 2CLK 

The 'lVT16374 is a 16-bit edge-triggered D-type flip-flop with 3-state outputs designed for low-voltage (3.3-V) 
VCC operation, but with the capability to provide a TTL interface to a 5-V system environment. It is particularly 
suitable for illlplementing buffer registers, I/O ports, bidirectional bus drivers, and working registers. 

The 'lVT16374 can be used as two 8-bit flip-flops or one 16-bit flip-flop. On the positive transition of the clock 
(elK), the Q outputs of the flip-flop take on the logic levels set up at the D inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

The output-enable (OE) input does not affect internal operations of the flip-flop. Old data can be retained or new 
data can be entered while the outputs are in the high-impedance state. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN7 4lVT1637 4 is available in TI's shrink small-outline package (Dl), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

Widebus is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development. Characteristic data and other 

:C:~~~~~~:C~~tl~':~'he~~~~~= :~~~~::erves the right to ~TEXAS 
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Copyright © 1993, Texas Instruments Incorporated 
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SN54LVT16374,SN74LVT16374 
3.3-V ABT 16·BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCBS145- MAY 1992- REVISED JULY 1993 

description (continued) 

The SN54LVT16374 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16374 is characterized for operation from -40°C to 85°C. 

OE 

L 

L 

L 

H 

logic symbolt 

10E 
1 

'" lEN 
48 

lClK Cl 

20E 
24 "- 2EN 
25 

2ClK C2 

47 
., r 2 

lDl 10 1'1 
46 . 3 

lD2 
44 5 

103 
43 6 

104 
41 8 

105 
40 9 

106 
38 11 

107 
37 12 

108 
36 13 

201 20 2'1 
35 14 

202 
33 16 

203 
32 17 

204 
30 19 

205 
29 20 

206 
27 22 

207 
26 23 

208 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
ClK D Q 

l' H H 

l' L L 

HorL X 00 
X X Z 

logic diagram (positive logic) 

10E-'------(")J 

lClK 

101 _4..:.:7 ___ -1---1 

lQl 

lQ2 

lQ3 

lQ4 
To Seven Other Channels 

lQ5 

lQ6 

lQ7 20E 
24 

lQ8 

2Ql 2ClK 

2Q2 

2Q3 201 
36 

2Q4 

2Q5 

2Q6 

2Q7 

2Q8 To Seven Other Channels 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEG Publication 617-12. 
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SN54LVT16374,SN74LVT16374 
3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCBS145- MAY 1992 - REVISED JULY 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT16374 ................................... 96 mA 

SN74LVT16374 .................................. 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16374 ....................... 48 mA 

SN74LVT16374 ....................... 64 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................. 0.8 W 

DL package .............................. 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL LOW-level output current 

IOL:j: LOW-level output current 

!1t/M Input transition rise or fall rate 

TA Operating free-air temperature 

:j: Current duty cycle ~ 50%, f '" 1 kHz 

I Outputs enabled 

~TEXAS 
INSTRUMENTS 

POST O~FICE BOX 655303 • DALLAS. TEXAS 75265 

SN54LVT16374 SN74LVT16374 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 2 V 

0.8 0.8 V 

5.5 5.5 V 

-24 -32 mA 

24 32 mA 

48 64 mA 

10 10 ns/V 

-55 125 -40 85 °e 
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SN54LVT16374,SN74LVT16374 
3.3-V ABT 16-BIT EDGE-TRIGGERED D-TVPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCBS145- MAY 1992 - REVISED JULY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT16374 SN74LVT16374 
PARAMETER TEST CONDITIONS 

MIN MAX MIN 

VIK Vee=2.7V, 11=-18mA -1.2 

Vee = MIN to MAX'I:, IOH=-100flA Vee-0.2 Vee-0.2 

Vee = 2.7 V, IOH=-8mA 2.4 2.4 
VOH 

Vee=3V, IOH=-24mA 2 

Vee=3V, IOH=-32 mA 2 

Vee =2.7 V, 10L = 100 flA 0.2 

Vee=2.7V, IOL=24mA 0.5 

Vee=3V, IOL=16mA 0.4 
VOL 

Vee=3V, IOL=32mA 0.5 

Vee=3V, IOL=48 mA 0.55 

Vee=3V, IOL=64mA 

Vee = 0 or MAX:t:, VI =5.5V 10 

Vee=3.6V, VI = Vee or GND Control pins ±1 
II 

Vee = 3.6 V, VI = Vee 1 

Vee=3.6V, VI=O 
Data pins 

-5 

loff Vee=O, VI or Vo = 0 to 4.5 V 

I VI=0.8V 75 75 
II(hold) Vee = 3 V 

IVI=2V 
Data inputs 

-75 -75 

10ZH Vee = 3.6 V, VO=3V 5 

10ZL Vee=3.6V, VO=0.5V -5 

Outputs high 0.1 

ICC 
Vee = 3.6 V, 10=0, Outputs low 5 
VI = Vee or GND Outputs 

disabled 
0.1 

t.lee§ 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND' 

ei VI =3VorO 

Co Vo=3VorO 

t All typical values are ai Vee = 3.3 V, TA = 25°C. . 
:t: For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

10 

±1 

1 

. -5 

±100 

5 

-5 

0.1 

5 

0.1 

0.2 

UNIT 

V 

V 

V 

flA 

JlA 

JlA 

flA 

flA 

mA 

mA 

pF 

pF 



SN54LVT16500,SN74LVT16500 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Member of the Texas Instruments 
W/debus™ Family 

• Supports Mixed-Mode Signal Operation 
(S-V Input and Output Voltages With 
3.3-VVee) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• UBTTM (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA'; 2SoC 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 301S; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds SOO mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
2S-mil Center-to-Center Spacings 

description 

SN54LVT16500 ••. WD PACKAGE 
SN74LVT16500 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

OEAB 1 GND 
LEAB CLKAB 

A1 B1 
GND GND 

A2 B2 
B3 

Vee Vee 
A4 B4 
A5 9 B5 
A6 B6 

GND GND 
A7 B7 
AB BB 
A9 B9 

A10 B10 
A11 B11 
A12 B12 

GND GND 
A13 B13 
A14 B14 
A15 B15 
Vee Vee 
A16 B16 
A17 B17 

GND GND 
A1B B18 

OEBA CLKBA 
LEBA GND 

The 'LVT16500 is an 18-bit universal bus transceiver designed for low-voltage (3.3-V) VCC operation, but with 
the capability to provide a TTL interface to a 5-V system environment. 

Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock (CLKAB and CLKBA) inputs. For A-to-B data flow, the device operates in the transparent mode when 
LEAB is high. When LEAB is low, the A data is latched if CLKAB is held at a high or low logic level. If LEAB is 
low, the A-bus data is stored in the latch/flip-flop on the high-to-Iow"transition of CLKAB. Output-enable OEAB 
is active high. When OEAB is high, the B-port outputs are active. When OEAB is low, the B-port outputs are in 
the high-impedance state. 

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high, and OEBA is active lOW). 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

Wldebusand UBT are trademarks of Texas Instruments Incorporated. 

PRODUCT PIEVIEW _Ion co.-.s producl8ln1he_ or 
doIIgn phaoo 01 -........ ~Ic data .... oilier 
8ped11cat1ona ... design goals. TexallnBlnlmert8l'118M81ha .'0 ...... _lIIiOlhelepnxluc:ls __ ~TEXAS " 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1993. Texas Instruments Incorporated 
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SN54LVT16500,SN74LVT16500 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS146- MAY 1992 - REVISED JULY 1993 

description (continued) 

The SN74LVT16500 is available in TI's shrink small-outline package (DL), which provides twice the 1/0 pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54LVT16500 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16500 is characterized for operation from -40°C to 85°C. 

12-24 

FUNCTION TABLEt 

INPUTS OUTPUT 

OEAB LEAB CLKAB A B 

L X X. X Z 

'H H X C L 

H H X H H 

H L t L L . 
H L .j. H H 

H L H X BO+ 

H L L X BO§ 

t A-to-B data flow is shown: B-to-A flow IS similar but 
uses OEBA, LEBA, and CLKBA. 

+ Output level before the indicated steady-state input 
conditions were established. 

§ Output level before the indicated steady-state input 
conditions were established, provided that CLKAB 
was low before LEAB went low. 
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logic symbolt 

OEAB 

ClKAB 

LEAB 

OEBA 

CLKBA 

LEBA 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

A9 

A10 

A11 

A12 

A13 

A14 

A15 

A16 

A17 

A18 

1 

55 
2 

27 

30 

28 

3 

5 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

26 

"-

G 

"-
"-

SN54LVT16500,SN74LVT16500 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBSl46- MAY 1992- REVISED JULY 1993 

EN1 

2C3 

C3 
G2 

EN4 

5C6 

C6 

G~5 r 
54 

l.-
3D 1 1'17 

~ 4'17 1 60 
52 

B1 

B2 
51 

B3 
49 

B4 
48 

B5 
47 

B6 
45 

B7 
44 

B8 
43 

B9 
42 

B10 
41 

B11 
40 

B12 
38 

B13 
37 

B14 
36 

B15 
34 

B16 
33 

B17 
31 

B18 

tThis symbol is in accordance with ANSI/IEEE Sid 91-1984 and lEe Publication 617-12. 
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SN54LVT16500, SN74LVT16500 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBSl46 - MAY 1992 - REVISED JULY 1993 

logic diagram (positive logic) 

C1 C1 

A1 ~3~~---+--~-+-----------110 10 

C1 

10 10~--------~~~--~~--~ 

~----------------------~v~------------------------~ 

To 17 Other Channels 

54 81 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ........................................................ -o.S V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -O.S V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -O.S V to 7 V 
Current into any output in the low state, 10: SNS4LVT16S00 ................................... 96 mA 

SN74LVT16S00 ................................... 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16S00 ....................... 48 mA 

SN74LVT16S00 ....................... 64 mA 
Input clamp current, 11K (VI < 0) .......................................................... -SO mA 
Output clamp current, 10K (Vo < 0) ............................. , ......................... ' -SO mA 
Maximum power dissipation at TA = SsoC (in still air): DGG package ................................ 1 W 

DL package .................................. 1 W 
Storage temperature range ....................................................... -6SoC to 1S0°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only. arid 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability; 

NOTES: 1. The Input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > VCC. 
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recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

Vil low-level input voHage 

VI Input voltage 

IOH High-level output current 

IOl low-level output current 

IOlt low-level output current 

At/Av Input transition rise or fall rate 

TA Operating free-air temperature 

t Current duty cycle :s; 50%, f ~ 1 kHz 

SN54LVT16500,SN74LVT16500 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

I Outputs enabled 

~TEXAS 
INSTRUMENTS 

SCBSl46- MAY 1992- REVISED JULY 1993 

SN54lVT16500 SN74LVT16500 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 2 V 

0.8 ' 0.8 V 

5.5 5.5 V 

-24 -32 mA 

24 32 mA 

48 64 mA 

10 10 nslV 

-55 125 -40 85 °C 
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SN54LVT16500,SN74LVT16500 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBSI46 - MAY 1992- REVISED JULY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TEST CONDITIONS 
SN54LVT16500 SN74LVT16500 

PARAMETER 
MIN MAX MIN 

VIK Vee=2.7V, 11=-18mA -1.2 

Vee = MIN to MAx:t:, IOH=-1001lA Vee-0.2 Vee-0.2 

Vee=2.7V, IOH=-8mA 2.4 2.4 
VOH 

VCC-=3V, IOH=-24mA 2 

Vee=3V, 10H =-32 mA ) 2 

Vee=2.7Y, 10L = 100 IlA 0.2 

Vee=2.7V, IOL=24mA 0.5 

Vee=3V, IOL=16mA 0.4 
VOL 

Vee=3V, IOL=32mA 0.5 

Vce = 3 V, IOL=48mA 0.55 

Vee = 3 V, 10L= 64 mA 

Vee=3.6V, VI = Vee or GND ±1 

Vee = 0 or MAX:t:, VI =5.5V 
Control pins 

10 

II Vee = 3.6 V, VI =5.5V 20 

Vce=3.6V, VI = Vee Aor B ports§ 1 

Vee=3.6V, VI=O -5 

loff Vee=O, VI or Vo = 0 to 4.5 V 

I VI =0.8V 75 75 
II(hold) Vee=3V 

IVI=2V 
Aor B ports 

-75 -75 

10ZH Vee =3.6 V, VO=3V 1 

10ZL Vee=3.6V, VO=0.5V -1 

Outputs high 0.1 

ICC 
Vee = 3.6 V, 10=0, Outputs low 5 
VI = Vee or GND Outputs 

disabled 
0.1 

!1lecll Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 
0.2 

Other inputs at Vee or GND 

ei VI=3VorO 

eio Vo=3VorO 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
:t: For conditions shown as MIN 01 MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
11 This is the increase in supply current for each input thatis at the specified TTL voltage level rather than Vee or GND. 
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MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

20 

1 

-5 

±100 

1 

-1 

0.1 

5 

0.1 

0.2 

UNIT 

V 

V 

V 

IlA 

IlA 

IlA 

IlA 
IlA 

mA 

mA 

pF 

pF 



. SN54LVT16501, SN74LVT16501 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

. WITH 3-STATE OUTPUTS 
SCBS147-MAY 1992- REVISED JULY 1993 

• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-Y 
Operati9n and Low-Static Power 
Dissipation 

• Member of the Texas Instruments 
Widebus™ Family 

• Supports Mixed-Mode Signal OPeration 
(5-Y Input and Output Yoltages With 
3.3-Y Vee) 

• Supports Unregulated Battery Operation 
Down to 2.7 Y 

• UBTTM (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 

• Typical YOlP (Output Ground Bounce) 
< 0.8 Y at Yee = 3.3 Y, TA = 25°C 

• ESD Protection Exceeds 2000 Y Per 
MIL-STD-883C, Method 3015; Exceeds 
200 Y Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD·17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Distributed Yee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center~to-Center Spacings 

description 

SN54LVT16501 ••• WD PACKAGE 
SN74LVT16501 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

lEAB 

A6 
GND 

A7 
A8 
A9 

Al0 
All 
A12 

GND 
A13 
A14 
A15 
Vee 
A16 
A17 

GND 
A18 

OEBA 
LEBA "'--__ .I" 

GND 
GLKAB 
Bl 
GND 
B2 
B3 
Vee 
B4 
B5 
B6 
GND 
B7 
B8 
B9 
Bl0 
Bll 
B12 
GND 
B13 
B14 
B15 
Vee 
B16 
B17 
GND 
B18 
GLKBA 
GND 

The 'LVT16501 is an 18·bit universal bus transceiver designed for low-voltage (3.3-V) V GG operation, but with 
the capability to provide a TTL interface to a 5-V system environment. 

Data flow in each direction is controlled by output·enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock (CLKAB and CLKBA) inputs. For A-to-B data flow, the device operates in the transparent mode when 
LEAB is high. When LEAB is low, the A data is latched if CLKAB is held at a high or low logic level. If LEAB is 
low, the A-bus data is stored in the latchlflip-flop on the low-to-high transition of CLKAB. When OEAB is high, 
the outputs are active. When OEAB is low, the outputs are in the high-impedance state. 

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high, and OEBA is active low). 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

Widebus and UBT are trademarks of Texas Instruments Incorporated. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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SN54LVT16501,SN74LVT16501 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS147 - MAY 1992- REVISED JULY 1993 

description (continued) 

The SN74LVT16501 is available in TI's shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed~circuit-board area. . 

The SN54LVT16501 is characterized for operation over the f.ull inilitary temperature range of -55°C to 125°C. 
The SN74LVT16501 is characterized for operation from -40°C to 85°C. ' 

12-30 

FUNCTION TABLEt 

INPUTS OUTPUT 
OEAB LEAB CLKAB A B 

L X X X Z 

H H X L L 

H H X H H 

H L t L L' 

H L t H H 

H L H X BO:l: 

H L L X BO§ 
.. t A-to-B data flow IS shown: B-to-A flow IS similar but 

uses OEBA,LEBA, and CLKBA. 
:I: Output level before the indicated steady-state input 

conditions were established, provided that CLKAB 
was high before LEAB went low. 

§ Output level before the indicated steady-state input 
conditions were established. 
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lo~ic symbolt 

OEAB 

CLKAB 

LEAB 

OEBA 

CLKBA 

LEBA 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

AB 

A9 

A10 

A11 

A12 

A13 

A14 

A15 

A16 

A17 

A1B 

1 

55 

2 

Z1 

30 

2B 

3 

5 

6 

B 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

26 

Lt" 
" 

SN54LVT16501,SN74LVT16501 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS147 - MAY 1992 - REVISED JULY 1993 

EN1 

2C3 

C3 
G2 

EN4 

5C6 

L..t,. C6 

~5 r 54 

L.-
3D 1 1'i7 

~ .4'i7 1 60 

B1 

52 
B2 

51 
B3 

49 
B4 

4B 
B5 

47 
B6 

45 
B7 

44 
BB 

43 
B9 

42 
B10 

41 
B11 

40 
B12 

3B 
B13 

37 
B14 

36 
B15 

34 
B16 

33 
B17 

31 
B1B 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
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SN54LVT16501, SN74LVT16501 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS147 -MAY 1992- REVISED JULY 1993 

logic diagram (positive logic) 

OEAB 1 

LEBA 

OEBA 

CLKAB 

LEAB 

C1 C1 

A1 
3 

10 10 

C1 

10 10~--------~--~~~~--~ 

~----------~------------"",vr------------------------~ 
To 17 Other Channels 

54 B1 

absolute maximum ratings over operating free-air te'mperature range (unless otherwise noted)t 

Supply voltage range, Vee ........................................................ -o.S V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -O.S V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -O.S V to 7 V 
Currerit into any output in the low state, 10: SNS4LVT16S01 ................................... 96 mA 

SN74LVT16S01 .................................. 128 mA 
Current into any output in the high state, 10 (see Note 2): SNS4LVT16S01 ....................... 48 mA 

. SN74LVT16S01 ....................... 64 mA 
Input clamp current, 11K (VI < 0) .......................................................... -SO mA 
Output clamp current, 10K (Vo < 0) ....................................................... -SO mA 
Maximum power dissipation at TA = SsoC (in still air): DGG package ............................... 1 W 

DL package ................................. 1 W 
Storage temperature range ....................................................... -6SoC to 1S0°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated cond~ions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 
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recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOl low-level output current 

IOlt Low-level output current 

!'J.I/I'J.V Input transition rise or fall rate 

TA Operating free-air temperature 

t Current duty cycle,;; 50%, f ~ 1 kHz 

SN54LVT16501,SN74LVT16501 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

I Outputs enabled 

~TEXAS 
INSTRUMENTS 

SCBS147 - MAY 1992 - REVISED JULY 1993 

SN54LVT16501 SN74LVT16501 
UNIT 

MIN MAX MIN MAX 
2.7 3.6 2.7 3.6 V 

2 2 V 

0.8 0.8 V 

5.5 5.5 V 

-24 -32 mA 

24 32 mA 

48 64 mA 

10 10 ns/V 

-55 125 -40 85 °C 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 12-33 
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SN54LVT16501,SN74LVT16501 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS147 - MAY 1992- REVISED JULY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT16501 SN74LVT16501 
PARAMETER TEST CONDITIONS 

MIN MAX MIN 

VIK Vee=2.7V, 11=-18rnA -1.2 

Vee = MIN to MAX+, 10H =-100).LA Vee-0.2 Vee-0.2 

Vee=2.7V, IOH=-8 rnA 2.4 2.4 
VOH 

Vee=3V, 10H =-24rnA 2 

Vee=3V, 10H =-32 rnA 2 

Vee =2.7 V, 10l = 100 ).LA 0.2 

Vee=2.7V, 10l = 24 rnA 0.5 

Vee = 3 V, 10l= 16 rnA 0.4 
Val 

Vee =3 V, IOl=3.2 rnA 0.5 

Vee = 3 V, IOl=48 rnA 0.55 

Vee=3V, 10l =64 rnA 

Vee=3.6V, VI = Vee or GND il 

Vee = 0 or MAX+, VI =5.5V 
Control pins 

10 

II Vee=3.6V, VI =5.5V 20 

Vee=3.6V, VI = Vee Aor B ports§ 1 

Vee = 3.6 V, VI=O -5 

loff Vee = 0, VI or Va = 0 to 4.5 V 

I VI =0.8V 75 75 
II(hold) Vee = 3 V 

IVI =2V 
A or B ports 

-75 -75 

10ZH Vee =3.6V, VO=3V 1 

10Zl Vee=3.6 V, VO=0.5 V -1 

Outputs high 0.1 

Vee=3.6V, 10=0, Outputs low 5 
ICC VI = Vee or GND Outputs 

disabled 
0.1 

Aleell 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

ei VI = 3 VorO 

eio Va = 3 VorO 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

il 

10 

20 

1 

-5 

il00 

1 

-1 

0.1 

5 

0.1 

0.2 

UNIT 

V 

V 

V 

).LA 

).LA 

).LA 

).LA 

).LA 

rnA 

rnA 

pF 

pF 



• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Member of the Texas Instruments 
Widebus™ Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVee) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-8TD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mll Center-ta-Center Spacings 

description 

SN54LVT16543,SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS148 - MAY 1992 - REVISED JULY 1993 

SN54LVT16543 ••• WD PACKAGE 
SN74LVT16543 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

10EAB 1 10EBA 
1LEAB 2 1 LEBA 

1CEBA 
GND 

1A1 1B1 
1A2 1B2 
Vee Vee 
1A3 1B3 

184 
1B5 

GND GND 
1A6 1B6 
1A7 1B7 
1A8 1B8 
2A1 2B1 
2A2 2B2. 
2A3 2B3 

GND GND 
2A4 2B4 
2A5 2B5 
2A6 2B6 
Vee Vee 
2A7 2B7 
2A8 2B8 

GND GND 
2CEAB 2CEBA 
2LEAB 2LEBA 
20EAB 20EBA 

The 'LVT16543 is a 16-bit registered transceiver designed for low-voltage (3.3-V) VCC operation, but with the 
capability to provide a TTL interface to a 5-V system environment. The device can be used as two 8-bit 
transceivers or one 16-bit transceiver. Separate latch-enable (LEAB or LEBA) and output-enable (OEAB or 
OEBA) inputs are provi(jed for each register to permit independent control in either direction of data flow. 

The A-to-B ,enable (CEAB) input must be low in order to enter data from A or to output data from B. If CEAB is 
low and LEAB is low, the A-to-B latches are transparent; a subsequent low-to-high transition of LEAB puts the 
A latches in the storage mode. With CEAB and OEAB both low, the 3-state B outputs are active and reflect the 
data present at the output of the A latches. Data flow from B to A is similar but requires using the CEBA, LEBA, 
and OEBA inputs. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVT16543 is available in TI's shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54LVT16543 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16543 is characterized for operation from -40°C to 85°C. 

Widebus is a trademark of Texas Instruments Incorporated. 
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SN54LVT16543,SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS148-MAY 1992- REVISED JULY 1993 

logic symbolt 

10EBA 
56 r-- 1EN3 

1CEBA 

1 LEBA 

10EAB 

54 r-- G1 
55 r-- 1C5 
1 .f'.. 2EN4 

1CEAB 

1LEAB 

20EBA 

2CEBA 

2LEBA 

20EAB 
2CEAB 

3 "- G2 
2 "- 2C6 
29 ['-., 7EN9 
31 "- G7 
30 "- 7C11 
28 "- 8EN10 
26 r-- G8 

2LEAB 
27 r-- BC12 
5 

., r 
1A1 

L 
'V3 50 

P 60 4'V 
6 

1A2 
8 

1A3 
9 

1A4 
10 

1A5 
12 

1A6 
13 

1A7 
14 

1AB 
15 

2A1 
L 

'V9 110 

~ 120 10'V 
16 

2A2 
17 

2A3 
19 

2A4 
20 

2A5 
21 

2A6 
23 

2A7 
24 

2A8 

tThis symbol is in accordance w~h ANSVIEEE Std 91-1984 and lEe Publication 617-12. 
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51 

49 

48 

47 

45 

44 

43 
42 

41 

40 

38 

37 

36 

34 

33 

1B1 

1B2 

1B3 

184 

1B5 

1B6 

1B7 

1BB 
2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 



logic diagram (positive logic) 

10EBA --=56'--_-Q 

1CEBA _54 ___ 

1LEBA -=55'-_--a~~ 

10EAB --'------a.-:-'\ 

SN54LVT16543,SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS14B - MAY 1992 - REVISED JULY 1993 

r-----------~~ 

1CEAB --=-3 __ __ 

1LEAB --=-2 ------{J~J 

1A1 ~5~~ ____ ~.-+----< C1 

1 D 1---+--'--+1~5=-2 1 B1 

2CEBA --,,-,31,---__ 

2LEBA _30 ____ ----(~~ 

20EAB --=2S'--_-U 

2CEAB -=26,----.. 

. 2LEAB -=27 __ ---(] 

C1 

'---+--110 

~--------~vr--------~ 

To Seven Other Channels 

C1 

'---+---110 

C1 

1 D 1---+--.-. .... _4::=.2 2B1 

~--------~vr--------~ 

To Severi Other Channels 
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SN54LVT16543,SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBSl48-MAY 1992- REVISED JULY 1993 

CEAB 

H 

X 

L 

L 

L 

FUNCTION TABLEt 
(each 8-bit section) 

INPUTS 

LEAB OEAB A 

X X X 

X H X 

H L X 

L L L 

L L H 

OUTPUT 
B 

Z 

Z 

BO:f: 

L 

H 

t A-to-B data flow IS shown; B-to-A flow control IS the 
same except that it uses CEBA, LEBA, and OEBA. 

:j: Output level before the indicated steady-state input 
cond~ions were established. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)§ 

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in thehigh state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Currentinto any output in the low state, 10: SN54LVT16543 ................................... 96 mA 

SN74LVT16543 .............•.................... 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16543 ..............•.... '. . .. 48 mA 

SN74LVT16543 ....................... 64 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (VO < 0) .................... :.................................. -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DGG package ............................... 1 W 

DL package ................................. 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

§ Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions' is not 
implied. Exposure to absolute-maximum-rated cond~ions for e/dended periods may affect device reliability. -

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > VCC. 

recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current-

IOL Low-level output current 

IOLlI Low-level output current 

AtlAv Input transition rise or fall rate 

TA Operating free-air temperature 

11 Current duty cycle :s; 50%, f", 1 kHz 

12-38 

I Outputs enabled 
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SN54LVT16543 SN74LVTl6543 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 2 V 

0.8 0.8 V 

5.5 5.5 V 

-24 -32 rnA 

24 32 rnA 

48 64 rnA 

10 10 ns/V 

-55 125 -40 85 °C 



SN54LVT16543,SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS148 - MAY 1992 - REVISED JULY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT16543 SN74LVT16543 
PARAMETER TEST CONDITIONS 

MIN MAX MIN 

VIK Vee=2.7V, 11=-18mA -1.2 

Vee = MIN to MAx:t:, 10H =-1ooJ.1A Vee-0.2 Vee-0.2 

Vee=2.7V, IOH=-8mA 2.4 2.4 
VOH 

Vee = 3 V, 10H =-24mA 2 

Vee = 3 V, 10H =-32mA 2 

Vee=2.7V, 10L = 100 J.LA 0.2 

Vee=2.7V, IOL=24mA 0.5 

Vee=3V, IOL=16mA 0.4 
VOL 

Vee=3V, IOL=32 mA 0.5 

Vee=3V, 10L=48mA 0.55 

Vee=3V, IOL=64mA 

Vee =3.6 V, VI = Vee or GND ±1 

Vee = 0 or MAX:!:, VI =5.5V 
Control pins 

10 

II Vee = 3.6 V, VI =5.5V 20 

Vee = 3.6 V, VI = Vee AorB ports§ 1 

Vee=3.6V, VI=O -5 

loff Vee =0, VI orVo= Ot04.5 V 

IVI =0.8V 75 75 
II(hold) Vee=3V 

IVI=2V 
A or B ports 

-75 -75 

10ZH Vee=3.6V, VO=3V 1 

10ZL Vee=3.6V, Vo = 0.5 V -1 

Outputs high 0.1 

ICC 
Vee=3.6V, 10=0, Outputs low 5 
VI = Vee or GND Outputs 

disabled 
0.1 

alec'll 
Vee = 3 Vt03.6 V, One input at Vee - 0.6 V, 0.2 
Other inputs at Vee or GND 

ei VI=3VorO 

eio Vo =3 VorO 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
:!: For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
'II This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

20 

1 

-5 

±100 

1 

-1 

0.1 

5 

0.1 

0.2 

UNIT 

V 

V 

V 

J.LA 

J.LA 

J.LA 

J.LA 
J.LA 

mA 

mA 

pF 

pF 
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SN54LVT16646,SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS149 - MAY 1992 - REVISED JULY 1993 

SN54LVT16646 ... WD PACKAGE • State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

SN74LVT16646 ... DGG OR DL PACKAGE 

• Member of the Texas Instruments 
Widebus™ Family 

• Supports Mixed-Mode Signal Operation 
(S-V Input and Output Voltages With 
3.3-VVee) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
2S-mil Center-to-Center Spacings 

description 

1DIR 
1CLKA8 

1SA8 

1A1 

Vee 
1A3 
1A4 
1A5 

GND 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 
Vee 
2A7 
2A8 

GND 
2SA8 

2CLKA8 
2DIR 

(TOP VIEW) 

1 WE 
1CLK8A 
1S8A 
GND 
181 
182 
Vee 
183 
184 
185 
GND 
186 
187 
188 
281 
282 
283 
GND 
284 
285 
286 
Vee 
287 
288 
GND 
2S8A 
2CLK8A 
20E 

The 'LVT16646 is a 16-bit bus transceiver designed for low-voltage (3.3-V) V CC operation, but with the capability 
to provide a TTL interface to a 5-V system environment. 

The device can be used as two 8-bit transceivers or one 16-bit transceiver. Data on the A or B bus is clocked 
into the registers on the low-to-high transition of the appropriate clock (CLKAB or CLKBA) input. Figure 1 
illustrates the four fundamental bus-management functions that can be performed with the 'LVT16646. 

Output-enable (OE) and direction-control (DIR) inputs are provided to control the transceiver functions. In the 
transceiver mode, data present at the high-impedance port may be stored in either register or in both. The 
select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The circuitry 
used for select control eliminates the typical decoding glitch that occurs in a multiplexer during the transition 
between stored and real-time data. The direction control (DIR) determines which bus receives data whenOE 
is low. In the isolation mode (OE high), A data may be stored in one register and/or B data may be stored in the 
other register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

Widebus is a trademark of Texas Instruments Incorporated. 

~TEXAS 
INSTRUMENTS 
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SN54LVT16646,SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS149-MAY 1992 - REVISED JULY 1993 

description (continued) 

The SN7 4LVT16646 is available in TI's shrink small-outline package (DL), which provides twice the 1/0 pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54LVT16646 is characterized for operation over the full military temperature range of ":'55°C to 125°C. 
The SN74LVT16646 is characterized for operation from -40°C to 85°C. 

12-42 

FUNCTION TABLE 

INPUTS DATA 110 

OE DIR CLKAB CLKBA SAB 
OPERATION OR FUNCTION 

SBA A1 THRU A8 B1 THRU B8 

X X i x x X Input Unspecifiedt Store A, B unspecifiedt 

X X X i X X Unspecifiedt Input Store B. A unspecifiedt 

H X i i X X Input Input Store A and B data 

H X L L X X Input disabled Input disabled Isolation. hold storage 

L L X X X L Output Input Real-time B data to A bus 

L L X L X H Output Input Stored B data to A bus 

L H X X L X Input Output Real-time A data to B bus 

L H L X H X Input Output Stored A data to B bus 

t The data outputfunctions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always 
enabled; Le., data at the bus pins will be stored on every low-to-high transition of the clock inputs. 

~TEXAS 
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SN54LVT16646,SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 

C 
III 
j 
III 

WITH 3-STATE OUTPUTS 
SCBS149-MAY 1992-REVISEDJULY 1993 

DIR CLKAB CLKBA SAB SBA OE 
L 

DIR CLKAB CLKBA SAB SBA 
X L X X X L 

REAL-TIME TRANSFER 
BUSBTOBUSA 

'-y--/ 
DIR CLKAB CLKBA SAB 
X t X X 
X X t X 
X t t X 

STORAGE FROM 
A, B, OR AAND B 

SBA 
X 
X 
X 

OE 

L 
L 

H 

DIR 

L 
H 

X X L 

REAL-TIME TRANSFER 
BUSATOBUSB 

'-y--/ 
CLKAB CLKBA SAB 

X L X 
L X H 

TRANSFER STORED DATA 
TOAAND/OR B 

Figure 1. Bus-Management Functions 
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SN54LVT16646, SN74LVT16646 
3.3-V ABT 16·BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBSI49- MAY 1992- REVISED JULY 1993 

logic symbolt 

10E 

10lR 

1CLKBA 

1SBA 

1CLKAB 

1SAB 

20E 

20lR 

2CLKBA 

2SBA 

2CLKAB 

2SAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

56 i'. 

1 i'. 

L 
55 

54 

2 

3 

29 i', 

28 "-

L 
30 

31 

27 

26 

5 

1 
6 

8 

9 

10 

12 

13 

14 

15 

r= 
16 

17 

19 

20 

21 

23 

24 

G3 

3 EN1 [BA] 
3 EN2 [AB] 

C4 

G5 

C6 

G7 

G10 

10 EN8 [BA] 
10 EN9 [AB] 

C11 

G12 

C13 

G14 , r 
>1 5 40 

U \71 5 1 

60 7 ~1 
2\7 

1 7 

~1 12 110 

U \78 12 1 

130 14 ~1 
9\7 

1 14 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
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52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 



SN54LVT16646, SN74LVT16646 . 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS149- MAY 1992- REVISED JULY 1993 

logic diagram (positive logic) 

1DIR ---'----+--LJ 

1CLKBA -='----t-~------_t >--------1---, 

lSBA -=-----+....-.i >-<1>-------, 

1CLKAB 

lSAB -=----+-f....-.i ">-<~-----, 

1A 1 -'S'----_-i-t-H 

, 
I 

<1--+-+--. I I 
I 
I 

.-+~ ....... -S-2 1 B1 

~--~----------~V~------~------~I . 
To Seven Other Channels 

2DIR -""'---+-""----J 
2CLKBA -=-----I--------~ >---------j--, 

2SBA --"-'.-----1--.-1 >1~------, 

2CLKAB 

2SAB -==---+-f....-.i ~~------, 

2A1 --,l""S_>--i--I-+-+ 

, 
I 

<1---+-+--. I I 
I 
I 

+-+-H ....... --'4:.=,2 2B1 
I 
I 
I 
I 
I 

oJ 

~--------------~v~--------------~ 
To Seven Other Channels 
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SN54LVT16646, SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-8TATE OUTPUTS 
SCBS149- MAY 1992 - REVISED JULY 1993 

absolute maximum ratings over operating free-air temperature range (unl~ss otherwise noted)t 

Supply voltage range, Vee ........................................................ -0.5 V to 4.6V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, Ie: SN54LVT16646 ................................... 96 mA 

SN74LVT16646 .................................. 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16646 .................... , .. 48 mA 

SN74LVT16646 ....................... 64 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................... 1 W 

DL package ................................. 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "racommended operating conditions' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

recommended operating conditions 
SN54LVT16646 SN74LVT16646 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 2.7 3.6 2.7 3.6 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 5.5 5.5 V 

IOH High-level output current -24 -32 ' mA 

IOL LOW-level output current 24 32 mA 

IOL* Low-level output current 48 64 mA 

AtlAv Input transition rise or fall rate I Outputs enabled 10 10 ns/V 

TA Operating free-air temperature -55 125 -40 85 °e 

* Current duty cycle ~ 50%, f'" 1 kHz 

:illExAs ' 
INSTRUMENTS 
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SN54LVT16646,SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS149-MAY 1992 - REVISED JULY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT16646 SN74LVT16646 
PARAMETER TEST CONDITIONS 

MIN MAX MIN 

VIK Vee = 2.7 V, II =-18 rnA -1.2 

Vee = MIN to MAX:!:, IOH=-10011A Vee-0.2 Vee-0.2 

Vee = 2.7 V, IOH=-8mA 2.4 2.4 
VOH 

Vee=3V, IOH=-24mA 2 

Vee=3V, 10H =-32 rnA 2 

Vee = 2.7 V, 10l = 100 IIA 0.2 

Vee = 2.7 V, IOl=24 rnA 0.5 

Vee=3V, 10l= 16mA 0.4 
Val 

Vee = 3 V, 10l= 32 rnA 0.5 

Vee = 3 V, IOl=48 rnA 0.55 

Vee = 3 V, 10l=64mA 

Vee = 3.6 V, VI = Vee or GND ±1 

Vee = 0 or MAX:!:, VI =5.5V 
Control pins 

10 

II Vee = 3.6 V, VI = 5.5 V 20 

Vee = 3.6 V, VI = Vee AorBports§ 1 

Vee = 3.6 V, VI=O -5 

loft Vee = 0, VI or Va = 0 to 4.5 V 

I VI=0.8V 75 75 
I I (hold) Vee=3V 

IVI=2V 
A or B ports 

-75 -75 

10ZH Vee = 3.6 V, VO=3V 1 

10Zl Vee = 3.6 V,. VO=0.5V -1 

Outputs high 0.1 

ICC 
Vee=3.6V, 10=0, Outputs low 5 
VI = Vee or GND Outputs 

disabled 
0.1 

L\leell Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 
0.2 

Other inputs at Vee or GND 

ei VI=3VorO 

eio VO=3VorO 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
:!: For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

20 

1 

-5 

±100 

1 

-1 

0.1 

5 

0.1 

0.2 

UNIT 

V 

V 

V 

IIA 

IIA 

IIA 

IIA 
IIA 

rnA 

rnA 

pF 

pF 
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SN54LVT16652,SN74LVT16652 
3.3-V ABT 16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBSI50- MAY 1992 - REVISED JULY 1993 

• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Member of the Texas Instruments 
WidebusnA Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVee) 

• Supports Unregulated Battery Operation 
Downt02.7V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• ESD Protection Exceed!! 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

SN54LVT16652 ... WD PACKAGE 
SN74LVT16652 ... DGG OR DL PACKAGE 

(TOP VIEW) 

10EA8 1 10E8A 
1ClKA8 1ClK8A 

1SA8 1S8A 
GND 

1A1 181 
182 

Vee Vee 
1A3 183 

184 
1A5 185 

GND 11 GND 
1A6 186 
1A7 187 
1A8 188 
2A1 281 
2A2 282 
2A3 283 

GND GND 
2A4 284 
2A5 285 
2A6 286 
Vee Vee 
2A7 287 
2A8 288 

GND GND 
2SA8 2S8A 

2ClKA8 2ClK8A 
20EA8 20E8A 

The 'LVT16652 is a 16-bit bus transceiver designed for low-voltage (3.3-V) V CC operation, but with the capability 
to provide a TTL interface to a 5-V system environment. The device can be used as two 8-bit transceivers or 
one 16-bit transceiver. 

Complementary output-enable (OEAB and OEBA) inputs are provided to control the transceiver functions. 
Select-control (SAB and SBA) inputs are provided to select whether real-time or stored data is transferred. A 
low input level selects real-time data, and a high input level selects stored data. The circuitry used for select 
control eliminates the typical decoding glitch that occurs in a multiplexer during the transition between stored 
and real-time data. Figure 1 illustrates the four fundamental bus-management functions that can be performed 
with the 'LVT16652. 

Data on the A or B bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the 
appropriate clock (CLKAB or CLKBA) inputs regardless of the levels on the select-control or output-enable 
inputs. When SAB and SBA are in the real-time transfer mode, it is also possible to store data without using the 
internal D-type flip-flops by simultaneously enabling OEAB and OEBA. In this configuration, each output 
reinforces its input. Thus, when all other data sources to the two sets of bus line are at high impedance, each 
set of bus lines remains at its last level configuration. ' 

Widebus is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW information concerns products In the fonnative or 
design phase 0/ development Characteristic daIa and other 
speclflcations are design goals. Texas Instruments reserves the right to 
change or discontinue these p;oducts wtthout notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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SN54LVT16652,SN74LVT16652 
3.3·V ABT 16·BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
SCBS150 - MAY 1992 - REVISED JULY 1993 

description (continued) 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN7 4LVT16652 is available in TI's shrink small-outline package (DL), which provides twice the 1/0 pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54LVT16652 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16652 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS DATA IIOt 
OPERATION OR FUNCTION 

OEAB OEBA CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8 

L H L L X X Input Inpul Isolation 

L H i i X X Input Input Store A and B data 

X H i L X X Input Unspecified:t: Store A, hold B 

H H i i X:t: X Input Output Store A in both registers 

L X L i X X Unspecified:t: Input Hold A, store B 

L L i i X Xl Output Input Store B in both registers 

L L X X X L Output· Input Real-time B data to A bus 

L L X L X H Output Input Stored B data to A bus 

H H X X L X Input Output Real-time A data to B bus 

H H L X H X Input Output Stored A data to B bus 

H L .L L H H Output Output 
Stored A data to B bus and 

stored B data to A bus 

t The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs. Data input functions are 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 

:t: Select control = L; clocks can occur simultaneously. 
Select control = H; clocks must be staggered in order to load both registers. 
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SN54LVT16652,SN74LVT16652 
3.3-V ABT 16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

<I: 
1/1 
~ 
ID 

SCBS150- MAY 1992 - REVISED JULY 1993 

OEAB OEBA CLKAB CLKBA SAB SBA OEAB OEBA CLKAB CLKBA SAB SBA 
L L X X X L H H X X L X 

OEAB 

X 
L 

L 

REAL·TIME TRANSFER 
BUSBTOBUSA 

~ 

REAL·TIME TRANSFER 
BUSATOBUSB 

~ 
OEBA CLKAB CLKBA SAB SBA OEAB OEBA CLKAB CLKBA SAB 

H 
X 

H 

i X X X H L L L H 
X i X X 

i i X X 

STORAGE FROM TRANSFER STORED DATA 
A, B, OR AAND B TOAAND/ORB 

Figure 1. Bus-Management Functions 
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SN54LVT16652,SN74LVT16652 
3.3-V ABT 16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBSI50- MAY 1992- REVISED JULY 1993 

logic symbolt 

10EBA 

10EAB 

lCLKBA 

ISBA 

lCLKAB 

ISAB 
20EBA 

20EAB 

2CLKBA 

2SBA 

2CLKAB 

2SAB 

lAl 

lA2 

lA3 

lA4 

lAS 

lA6 

lA7 

lA8 

2Al 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

56 _I'-. 

1 

55 

54 

2 

3 

29 r--, 

28 

30 

31 

27 

26 

5 

-L 
6 

8 

9 

10 

12 

13 

14 

15 

U 
16 

17 

19 

20 

21 

23 

24 

ENI [BA] 

EN2[AB] 

C3 

G4 

C5 

G6 

EN7 [BA] 

EN8[AB] 

C9 

Gl0 

Cll 

G12 ., r 
~1 4 3D 

~ \11 
4 1 

50 6 ~1 
2\1 r---

1 6 

~1 10 90 

U \17 
10 1 

110 12 ~1 
8\1 I---

1 12 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
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52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

lBl 

lB2 

lB3 

lB4 

lB5 

lB6 

lB7 

lB8 

2Bl 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 



SN54LVT16652,SN74LVT16652 
3.3-V ABT 16-BIT BUS TRANSCEIVERS AND REGISTERS 0 

WITH 3-STATE OUTPUTS 
SCBS150 - MAY 1992 - REVISED JULY 1993 

logic diagram (positive logic) 

10EBA 

10EAB 

lCLKBA-=~----+----------------1 ~-----------4~ 

lSBA~~----~; ~~----------, 

lCLKAB 

1 SAB -=-----+-t-.-t >-1>----------, 

1 A 1 -'5"--_-i-++~ 

, 
I 

<I-_-+-+~ I 
I 
I 
I 

t-+~~-5_2 lBl 

~--------------~v~--------------~ 
To Seven Other Channels 

20EAB 

2CLKBA ---""------+------------------l ")>------------+-, 

2SBA -"-'-----t-.-t >-1>----------------, 

2CLKAB 

2SAB ---==---+-t-.-t >-1>--------, 

2A 1 ---,1=5 ---+<>---1--+-t-. 

, 
I 

<t-+-t--H I I 
I 
I 

t-+~~-4-,-2 2Bl 
I 
I 
I 
I 
I 

.J 

~--------------~v~--------------~ 
To Seven Other Channels 
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SN54LVT16652,SN74lVT16652 
3.3-V ABT 16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS150- MAY 1992- REVISED JULY 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

. Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT16652 ................................... 96 mA 

SN74LVT16652 .................................. 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16652 ....................... 48 mA 

SN74LVT16652 ....................... 64 mA 
Input clamp current, 11K (VI < 0) .............................. ... . . . . . . . . . . . . . . . . . . . . . . . . .. -50 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................... 1 W 

DL package ................................. 1 W 
Storage temperature range. . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > V CC . 

recommended operating conditions 

VCC Supply vo~age 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL LOW-level output current 

IOL+ Low-level output current 

I!o.til!o.v Input transition rise or fall rate 

TA Operating free-air temperature 

+ Current duty cycle" 50%, f '" 1 kHz 
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SN54LVT16652 SN74LVT16652 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 2 V 

0.8 0.8 V 

5.5 5.5 V 

-24 -32 mA 

24 32 mA 

48 64 mA 

10 10 nsIV 

-55 125 -40 85 °c 



SN54LVT16652,SN74LVT16652 
a.a-v ABT 16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH a-STATE OUTPUTS 
SCBS150 - MAY 1992 -REVISED JULY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT16652 SN74LVT16652 
PARAMETER TEST CONDITIONS 

MIN MAX MIN 

VIK Vee=2.7V, 11=-18mA -1.2 

Vee = MIN to MAX:t, 10H=-I001JA Vee-0.2 Vee-0.2 

Vee =2.7 V, IOH=-8mA 2.4 2.4 
VOH 

Vee=3V, IOH=-24mA 2 

Vee=3V, 10H =-32 mA 2 

Vee =2.7 V, 10L = 100 IJA 0.2 

Vee=2.7V, IOL=24mA 0.5 

Vee=3V, IOL=16mA 0.4 
VOL 

Vee = 3 V, 10L= 32 mA 0.5 

Vee=3V, 10L=48mA 0.55 

Vee=3V, 10L=64mA 

Vee=3.6V, VI = Vee or GND ±1 

Vee = 0 or MAx:I:, VI =5.5V 
Control pins 

10 

II Vee =3.6 V, VI = 5.5 V 20 

Vee =3.6 V, VI = Vee AorB ports§ 1 

Vee =3.6 V, VI=O -5 

loff Vee =0, VI orVo = 0 to 4.5 V 

IVI =O.BV 75 75 
II(hold) Vee=3V 

IVI=2V • Aor B ports 
-75 -75 

10ZH Vee =3.6 V, VO=3V 1 

10ZL Vee=3.6V, VO=0.5V -1 

Outputs high 0.1 

ICC 
Vee=3.6V, 10=0, Outputs low 5 
VI = Vee or GND Outputs 

disabled 
0.1 

Alec'll 
Vee =3 Vto 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

ei VI = 3 VorO 

Cia VO=3VorO 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
:j: For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
'II This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

20 

1 

-5 

±100 

1 

-1 

0.1 

5 

0.1 

0.2 

UNIT 

V 

V 

V 

IJA 

IJA 

IJA 

IJA 
IJA 

mA 

rnA 

pF 

pF 
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• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Member of the Texas Instruments 
Widebus™ Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVce) 

• Supports Unregulated Battery Operation 
Downt02.7V 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 rnA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

SN54LVT16952,SN74LVT16952 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS151 - MAY 1992 - REVISED JULY 1993 

SN54LVT16952 ... WD PACKAGE 
SN74LVT16952 ... DGG OR DL PACKAGE 

(TOPVIEWj 

10EAB 10EBA 
1CLKBA 

1CLKENA8 1CLKEN8A 
GND GND 

1A1 181 
182 

Vee Vee 
1A3 183 
1A4 184 
1A5 185 

GND GND 
1A6 186 
1A7 187 
1A8 188 
2A1 281 
2A2 282 
2A3 283 

GND GND 
2A4 284 
2A5 285 
2A6 286 
Vee Vee 
2A7 287 
2A8 288 

GND GND 
2CLKENA8 2CLKEN8A 

2CLKAB 2CLK8A 
20EAB 20E8A 

The 'LVT16952 is a 16-bit registered transceiver designed for low-voltage (3.3-V) V CC operation, but with the 
capability to provide a TIL interface to a 5-V system environment. The device can be used as two 8-bit 
transceivers or one 16-bit transceiver. Data on the A or B bus is stored in the registers on the low-to-high 
transition of the clock (CLKAB or CLKBA) input provided that the clock-enable (CLKENAB or CLKENBA) input 
is low. Taking the output-enable (OEAB or OEBA) input low accesses the data on either port. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN7 4LVT16952 is available in TI's shrink small-outline package (DL), which provides twice the liD pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54LVT16952 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16952 is characterized for operation from -40°C to 85°C. 

Widebus is a trademark of Texas Instruments Incorporated. 
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Copyright © 1993, Texas Instruments Incorporated 
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SN54LYT16952,SN74LYT16952 
3.3-Y ABT 16-BIT REGISTERED TRANSCEIYERS 
WITH 3-STATE OUTPUTS 
SCBSI51- MAY 1992 - REVISED JULY 1993 

logic symbolt 

10EBA 
56 l":- EN3 

1CLKENBA 
54 i'- G1 
55 

1CLKBA 1C5 

10EAB 
1 

" EN4 

1CLKENAB 
3 i'- G2 
2 

1CLKAB 2C6 

20EBA 
29 I"- EN9 

2CLKENBA 
31 I"- G7 
30 

2CLKBA 7C11 

20EAB 
28 I"- EN10 

2CLKENAB 
26 b G8 
27 

2CLKAB 8C12 

5 
, r 

1A1 
L 

'V3 50 

~ 60 4'V 
6 

1A2 
8 

1A3 
9 

1A4 
10 

1A5 
12 

1A6 
13 

1A7 
14 

1A8 
15 

2A1 
L 

'V9 110 

~ 120 10 'V 
16 

2A2 
17 

2A3 
19 

2A4 
20 

2A5 
21 

2A6 
23 

2A7 
24 

2A8 

tThis symbol is in accordance with ANSI/IEEE Std'91-1984 and lEG Publication 617-12, 
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52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 



logic diagram (positive logic) 

1CLKENAB 

1CLKAB -=------1 

10EBA 

r-----
, 10fB 
, Channels 

1A1 -=5+------4I .......... C , , , , 

SN54LVT16952,SN74LVT16952 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS151-MAY 1992- REVISED JULY 1993 

1 10EAB 

----, , 
'52 HI---+-----t.__----f-''''- 1B1 , , , , L. ________ _ _________ .J 

r-----
, 10f8 
, Channals 

2A 1 ..:..15=+-_----.1__< , , , , 

~------~v~------~ 

To Seven Other Channels 

2ClKENBA 

1-__ ----=3:::.0 2CLKBA 

- -- ----, , , 
1--11--__ +-----41.__--+4""'2 2B1 , , , , L. ________ _ ____ ...; ____ .J 

~------~v~------~ 

To Seven Other Channels 

FUNCTION TABLEt 

INPUTS OUTPUT 

CLKj:NAB ClKAB OEAB A B 

H X L X BO:!: 

X L L X Bo:!: 

L l' L L L 

L i L H H 

X X H X Z 

t A-to-B data flow IS shown; B-to-A data flow IS similar 
but uses CLKENBA, CLKBA, and OEBA. 

:!: Level of B before the indicated steady-state input 
conditions were established. 
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SN54LVT16952,SN74LVT16952 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS151 - MAY 1992 - REVISED JULY 1993 

,absolute maximum ratings over operating free-air temperature range (unless otllerwise noted}t 

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low'state, 10: SN54LVT16952 ................................... 96 mA 

SN74LVT16952 .................................. 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16952 ....................... 48 mA 

SN74LVT16952 ....................... 64 mA 
Input clamp current, 11K (VI < 0) ...................... '. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -50 mA 
Output clamp current, 10K (VO < 0) ................ .- .................................. :... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................... 1 W 

DL package ................................. 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum·rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may'be exceeded if the input and output clamp-current ratings jlre observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

IOL:I: Low-level output current 

at/AY Input transition rise or fall rate 

TA Operating free-air temperature 

:I: Current duty cycle ~ 50%, f '" 1 kHz 
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SN54LVT16952 SN74LVT16952 

MIN MAX MIN 
UNIT 

MAX 

2.7 3.6 2.7 3:6 V 

2 2 V 

0.8 0.8 V 

5.5 5.5 V 

-24 -32 rnA 

24 32 rnA 

48 84 rnA 

10 10 ns/V 

-55 125 -40 85 °e 



SN54LVT16952,SN74LVT16952 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS151 - MAY 1992 - REVISED JULY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT16952 SN74LVT16952 
PARAMETER TEST CONDITIONS 

MIN MAX MIN 

VIK Vee=2.7V, 11=-18mA -1.2 

Vee = MIN to MAX:!:, 10H = -100 IIA Vee-0.2 Vee-0.2 

Vee=2.7V, IOH=-8mA 2.4 2.4 
VOH 

Vee=3V, IOH=-24mA 2 

Vee=3V, 10H =-32 mA 2 

Vee=2.7V, 10l = 100 IIA 0.2 

Vee=2.7V, IOl=24mA 0.5 

Vee=3V, IOl=16mA 0.4 
VOL 

Vee=3V, IOl=32 mA 0.5 

Vee=3V, 10l=48mA 0.55 

Vee=3V, IOl=64mA 

Vee=3.6V, VI = Vee orGND ±1 

Vee = 0 or MAX:!:, VI =5.5V 
Control pins 

10 

II Vee=3.6V, VI =5.5V 20 

Vee=3.6V, VI = Vee AorBports§ 1 

Vee=3.6V, VI=O -5 

loff Vee =0, VI orVo =Ot04.5 V 

IVI=0.8V 75 75 
II(hold) Vee=3V 

IVI=2V 
AorB ports 

-75 -75 

10ZH Vee=3.6V, VO=3V 1 

10Zl Vee=3.6V, VO=0.5V -1 

Outputs high 0.1 

ICC 
Vee=3.6V, 10=0, Outputs low 5 
VI = Vee or GND Outputs 

disabled 
0.1 

.1leell Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 
0.2 

Other inputs at Vee or GND 

ei VI =3VorO 

eio Vo=3VorO 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
:!: For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
11 This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 

~TEXAS 
INSTRUMENTS 

POST OFFICE aox 655303 • DALLAS. TEXAS 75265 

MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

20 

1 

-5 

±1oo 

1 

-1 

0.1 

5 

0.1 

0.2 

UNIT 

V 

V 

V 

IlA 

IIA 

IIA 

IIA 
IIA 

mA 

mA 

pF 

pF 
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LVT MEMORY DRIVERS 

Features 

• Output ports have 25-Q series resistors 
included on chip 

• EPIC-IIBTM BiCMOS process with special 
low-voltage enhancements 

• Mixed-mode circuitry 

• Expanded Vee range from 2.7 V to 3.6 V 

• Bus-hold circuitry 

• Power-an-demand active feedback 
circuitry 

• JEDEC SSOP (Widebus™) and EIAJ 
TSSOP (Shrink Widebus™) packaging 

• Functional equivalents with complete 
pinout and package compatibility 

Benefits 

• 3.3-V logic family with equivalent speed 
and drive performance of 5-V ABT logic 
family - not just a recharacterized or 
scaled CMOS 

• Complete input and output compatibility 
with 5-V signals combined with a pure 
3.3-V internal supply signal - provides 
bidirectional 3-V to 5-V translation 

• AC performance optimized for both 
regulated supply and unregulated battery 
operation 

• Reduces component count by eliminating 
need for external pullup or pulldown 
resistors on 1/0 pins configured as inputs 
left unused or floating 

• Reduces disabled static power 
consumption (Ieez) to as little as 0.1 mA 
for power-conscious portable and 
battery-powered equipment 

• 16- and 18-bit densities for flexible 
integration 

• Space-saving and height-saving 
surface-mount package options, pin 
compatible with existing 5-V families for 
easy conversion 

• Drop-in replaceable series resistor options 
with characteristic LVT advanced system 
performance and minimal system power 

• Reliably drives address lines of 64-K, 
256-K, 1-M, 4-M, and 16-M MOS dynamic 
random access memories (DRAMs) 

• Standardization that comes from a 
common product approach 



• Output Ports Have Equivalent 22-0 Series 
Resistors, So No External Resistors Are 
Required 

• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Member of the Texas Instruments 
Widebus ™ Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vee) 

• Supports Unregulated Battery Operation 
Down t02.7V 

• Typical VOLP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

SN54LVT162240, SN74LVT162240 
3.3·V ABT 16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
JULY 1993 

SN54LVT162240 .•• WD PACKAGE 
SN74LVT162240 •.• DGG OR DL PACKAGE 

(TOP VIEW) 

20E 
1A1 
1A2 
GND 

1Y3 1A3 
1Y4 1A4 
Vee Vee 
2Y1 2A1 
2Y2 9 2A2 

GND GND 
2Y3 2A3 
2Y4 2A4 
3Y1 13 3A1 
3Y2 14 3A2 

GND 15 GND 
3Y3 16 3A3 
3Y4 17 3A4 
Vee 18 Vee 
4Y1 19 4A1 
4Y2 20 4A2 

GND 21 GND 
4Y3 22 4A3 
4Y4 23 4A4 
40E 24 30E 

The 'LVT162240 is a 16-bit buffer and line driver designed for low-voltage (3.3-V) Vee operation, but with the 
capability to provide a TTL interface to a 5-V system environment. The device can be used as four 4-bit buffers, 
two 8-bit buffers, or one 16-bit buffer. This device provides inverting outputs and symmetrical OE (active-low 
output-enable) inputs. 

The outputs, which are designed to source or sink up to 12 rnA, include 22-0 series resistors to reduce overshoot 
and undershoot. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logiC level. 

The SN7 4LVT162240 is available in TI's shrink small-outline (DL) and thin shrink small-outline (DGG) packages, 
which provide twice the 1/0 pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 

The SN54LVT162240 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT162240 is characterized for operation from -40°C to 85°C. 

Widebus is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW information concerns products in the formative or 
desiQn phase of development. Characteristic data and other 

~~~~::~i~~:c~~t:::~~~~~~~~':! :~~u~~~w~~rves the right to ~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993. Texas Instruments Incorporated 
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SN54LVT162240,SN74LVT162240 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
JULY 1993 

logic diagram (positive logic) 

FUNCTION TABLE 
(each 4-bit buffer) 

INPUTS OUTPUT 

OE A Y 

L H L 

L L H 

H X Z 

logic symbolt 

10E 
1 _I'-, EN1 

20E 
48 "- EN2 

30E 
25 "- EN3 

40E 
24 r---. EN4 

1A1 
47 

, 
1 

46 
1A2 

44 
1A3 

43 
1A4 

41 
2A1 1 

40 
2A2 

38 
2A3 

37 
2A4 

36 
3A1 1 

35 
3A2 

33 
3A3 

32 
3A4 

4A1 
30 

1 
29 

4A2 -----
27 

4A3 
26 

4A4 

r 2 
1'i7 1Y1 

3 
1Y2 

5 
1Y3 

6 
1Y4 

8 
2'i7 2Y1 

9 
2Y2 

11 
2Y3 

12 
2Y4 

13 
3'i7 3Y1 

14 
3Y2 

16 
3Y3 

17 
3Y4 

4'i7 
19 

4Y1 
20 

4Y2 
22 

4Y3 
23 

4Y4 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 
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10E 

1A1 

1A2 

1A3 

1A4 

20E 

2A1 

2A2 

2A3 

2A4 

30E 

3A1 

3A2 

3A3 

3A4 

40E 

4A1 

4A2 

4A3 

4A4 
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47 

46 

44 

43 

48 

41 

40 

38 

37 

25 

36 

35 

33 

32 

24 

30 

29 

27 

26 

2 1Y1 

3 1Y2 

5 
1Y3 

6 
1Y4 

8 2Y1 

9 2Y2 

11 
2Y3 

12 
2Y4 

13 3Y1 

14 3Y2 

16 
3Y3 

17 
3Y4 

19 4Y1 

20 4Y2 

22 
4Y3 

23 
4Y4 



SN54LVT162240,SN74LVT162240 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
JULY 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10 .................................................. 30 mA 
Current into any output in the high state, 10 (see Note 2) ...................................... 30 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°e (in still air): DGG package ............................. 0.8 W 

DL package .............................. 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

recommended operating conditions 

vee 

VIH 

VIL 

VI 

IOH 

IOL 

I!..tlAv 

TA 

Supply voltage 

High-level input voltage 

Low-level input voltage 

Input voltage 

High-level output current 

Low-level output current 

I nput transition rise or fall rate 

Operating free-air temperature 

I Outputs enabled 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54LVT162240 SN74LVT162240 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 2 V 

0.8 0.8 V 

5.5 5.5 V 

-12 -12 mA 

12 12 mA 

10 10 ns/V 

-55 125 -40 85 °e 
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SN54LVT162240,SN74LVT162240 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
JULY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT162240 SN74LVT162240 
PARAMETER TEST CONDITIONS 

MIN MAX MIN 

VIK Vee = 2.7 V, 11=-18mA -1.2 

VOH Vee=3V, IOH=-12mA 2 2 

VOL Vee = 3 V, 10L= 12mA 0.8 

Vee = 0 or MAX:t:, VI =5.5V 10 

Vee=3.6V, VI = Vee or GND Control pins ±1 
II 

Vee =3.6 V, VI = Vee 1 

Vee = 3.6 V, VI=O 
Data pins 

-5 

loll Vee=O, VI or Vo = 0 to 4.5 V 

IVI =0.8V 75 75 
II(hold) Vee=3V 

IVI=2V 
A inputs 

-75 -75 

10ZH Vee=3.6V, VO=3V 1 

IOZL Vee=3.6V, Vo = 0.5 V -1 

Outputs high 0.19 

ICC 
Vee=3.6V, 10=0, Outputs low 5 
VI = Vee or GND Outputs 

disabled 
0.19 

~Iee§ 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

ei VI=3VorO 

eo Vo = 3 VorO 

t All typical values are at Vee = 3.3 V, TA = 25°e. 
:t: For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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MAX 

-1.2 

0.8 

10 

±1 

1 

-5 

±100 

1 

-1 

0.1 

5 

0.1 

0.2 

UNIT 

V 

V 

V 

J.lA 

J.lA 

J.lA 

J.lA 
J.lA 

mA 

mA 

pF 

pF 



• Output Ports Have Equivalent 22-0 Series 
Resistors, So No External Resistors Are 
Required 

• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Member of the Texas Instruments 
Widebus™ Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vee) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Distributed Vee and GND Pin Configuration 
Minimizes High:'Speed SWitching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

SN54LVT162244,SN74LVT162244 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1993 

SN54LVT162244 ... WD PACKAGE 
SN74LVT162244 ... DGG OR DL PACKAGE 

(TOP VIEW) 

10E 1 20E 
1Y1 1A1 
1Y2 1A2 

GND GND 
1Y3 1A3 

1A4 
Vee Vee 
2Y1 2A1 
2Y2 9 2A2 

GND GND 
2Y3 2A3 
2Y4 2A4 
3Y1 3A1 
3Y2 3A2 

GND GND 
3Y3 3A3 
3Y4 3A4 
Vee 18 Vee 
4Y1 19 4A1 
4Y2 20 4A2 

GND 21 GND 
4Y3 22 4A3 
4Y4 23 4A4 
40E 24 30E 

The 'LVT162244 is a 16-bit buffer and line driver designed for low-voltage (3.3-V) Vee operation, but with the 
capability to provide a TTL interface to a 5-V system environment. The device can be used as four 4-bit buffers, 
two 8-bit buffers, or one 16-bit buffer. This device provides true outputs and symmetrical OE (active-low 
output-enable) inputs. 

The outputs, which are designed to source or sink up to 12 rnA, include 22-0 series resistors to reduce overshoot 
and undershoot. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN7 4LVT162244 is available in TI's shrink small-outline (OL) and thin shrink small-outline (OGG) packages, 
which provide twice the 110 pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 

The SN54LVT162244 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT162244 is characterized for operation from -40°C to 85°C. 

Widebus is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW information concerns products In the formative or 

:~~~ag~~:eareo~es1:~~:~~!xa~::~~~~:~~cre::~es ~~: ri:~r~ 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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SN54LVT162244,SN74LVT162244 
3.3-VABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1993 

logic diagram (positive logic) 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 
OE A Y 

L H H 

L L L 

H X Z 

logic symbolt 

10E 
1 

" EN1 

20E 
48 J'-, EN2 

30E 
25 

" EN3 

40E 
24 

.{', EN4 

1A1 
47 

., r 
1 1\7 

46 
1A2 

44 
1A3 

43 
1A4 

41 
2A1 1 2\7 

40 
2A2 

38 
2A3 

37 
2A4 

36 
3A1 1 3\7 

35 
3A2 

33 
3A3 

32 
3A4 

4A1 
30 

1 4\7 
29 

4A2 
27 

4A3 
26 

4A4 

2 
1Y1 

3 
1Y2 

5 
1Y3 

6 
1Y4 

8 
2Y1 

9 
2Y2 

11 
2Y3 

12 
2Y4 

13 
3Y1 

14 
3Y2 

16 
3Y3 

17 
3Y4 

19 
4Y1 

20 
4Y2 

22 
4Y3 

23 
4Y4 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEG Publication 617-12. 
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10E 

1A1 47 

1A2 
46 

44 
1A3 

43 
1A4 

48 
20E 

2A1 41 

2A2 
40 

38 
2A3 

37 
2A4 

25 
30E --0 

3A1 36 

3A2 
35 

33 
3A3 

32 
3A4 

24 
40E 

4A1 
30 

4A2 
29 

27 
4A3 

26 
4A4 
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2 1Y1 

3 
1Y2 

5 
1Y3 

6 
1Y4 

8 2Y1 

9 
2Y2 

11 
2Y3 

12 
2Y4 

13 3Y1 

14 
3Y2 

16 
3Y3 

17 
3Y4 

19 4Y1 

20 
4Y2 

22 
4Y3 

23 
4Y4 



SN54LVT162244,SN74LVT162244 
3.3-Y ABT 16-BIT BUFFERSJDRIYERS 

WITH 3-STATE OUTPUTS 
JUNE 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .... : ............................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any outputin the low state, 10 ...•..................•........................... 30 mA 
Current into any output in the high state, 10 (see Note 2). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30 mA 
Input clamp current, IlIdVI < 0) ............................................... ;.......... -50 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................. 0.8 W 

DL package .............................. 0.85 W 
Storage temperature range.............. ......... .......... ................ . . .... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

recommended operating conditions 

Vee 

VIH 

VIL 

VI 

IOH 

IOL 

Ill/Ilv 

TA 

Supply voltage 

High-level input voltage 

LOW-level input voltage 

Input voltage 

High-level output current 

LOW-level output current 

Input transHion rise or fall rate 

Operating free-air temperature 

I Outputs enabled 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

SN54LVT162244 

MIN MAX 

2.7 3.6 

2 

0.8 

5.5 

-12 

12 

10 

-55 125 

SN74LVT162244 
UNIT 

MIN MAX 

2.7 3.6 V 

2 V 

0.8 V 

5.5 V 

-12 rnA 

12 rnA 

10 ns/V 

-40 85 °e 
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SN54LVT162244, SN74LVT162244 
3.3-V ABT 16·BIT BUFFERSIDRIVERS 
WITH 3-STATE,OUTP,UTS 
JUNE 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT162244 SN74LVT162244 
PARAMETER TEST CONOmONS 

MIN MAX MIN 

VIK VCC=2.7V, 11=-18mA -1.2 

VOH VCC=3V, IOH=-12mA 2 2 

VOL VCC = 3 V, IOL=12mA 0.8 

Vce = 0 or MAx:t:, VI =5.5V 10 

Vcc = 3.6 V, VI = Vee or GND Control pins ±1 
II 

VCC=3.6V, VI=Vec 1 

Vce=3.6V, VI=O 
Data pins 

-5 

loff VCC=O, VI orVO =Ot04.5 V 

I VI =0.8V 75 75 
II(hold) VCC=3V 

IVI=2V 
A inputs 

-75 -75 

10ZH VCC=3.6V, VO=3V 5 

10ZL Vcc = 3.6 V, VO=0.5V -5 

Outputs high 0.19 

lec 
VCC=3.6V, 10=0, Outputs low 5 
VI = Vee or GND Outputs 

disabled 
0.19 

8lee§ 
Vce = 3 Vt03.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

ei VI= 3 VorO 

eo Vo=3 VorO 

t All typical values are at Vee = 3.3 V, TA = 25°e. 
:t: For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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MAX 

-1.2 

0.8 

10 

±1 

1 

-5 

±100 

5 

-5 

0.1 

5 

0.1 

0.2 

UNIT 

V 

V 

V 

I1A 

I1A 

I1A 

I1A 
I1A 

mA 

mA 

pF 

pF 



• A-Port Outputs Have Equivalent 22-Q 
Series Resistors, So No External Resistors 
Are Required 

• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Member of the Texas Instruments 
Widebus™ Family 

• Supports Mixed-Mode Signal Operation 
(S-V Input and Output Voltages With 
3.3-VVee) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 2SoC 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 301S; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds SOO mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed SWitching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
2S-mil Center-to-Center Spacings 

description 

SNLVT162245, SN74LVT162245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1993 

SN54LVT162245 ••• WD PACKAGE 
SN74LVT162245 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

1DIR 1 10E 
181 lAl 
182 lA2 

GND 
lA3 

184 lA4 
Vee 
lA5 

186 9 lA6 
GND GND 

lA7 
188 lA8 
281 2Al 
282 2A2 

GND GND 
283 2A3 
284 2A4 
Vee Vee 
285 2A5 
286 2A6 

GND GND 
287 2A7 
288 2A8 

2DIR 20E 

The 'LVT162245 is a 16-bit (dual-octal) non inverting 3-state transceiver designed for low-voltage (3.3-V) Vee 
operation, but with the capability to provide a TTL interface to a 5-V system environment. 

This device can be used as two 8-bit transceivers or one 16-bit transceiver. It allows data transmission from the 
A bus to the B bus or from the B bus to the A bus depending upon the logic level at the direction-control (OIR) 
input. The output-enable (OE) input can be used to disable the device so that the buses are effectively isolated. 

The A-port outputs, which are. designed to source or sink up to 12 mA, include 22-0 series resistors to reduce 
overshoot and undershoot. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logiC level. 

The SN74LVT162245 is available in TI's shrink small-outline (OL) and thin shrink small-outline (OGG) packages, 
which provide twice the 1/0 pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 

Widebus is a trademark of Texas Instruments Incorporated. 
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SNLVT162245, SN74LVT162245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1993 

description (continued) 

The SN54LVT162245 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT162245 is characterized for operation from -40°C to 85°C. 

logic symbolt 

10E 
48 f'- G3 

1DIR 

20E 

1 i'-

L 
3 EN1 [BA] 

3 EN2 [AB] 
25 i'- G6 

2DIR 
24 i'-

L 
6 EN4 [BA] 

6 EN5 [AB] 

47 
., r 

1A1 

L 
'71 <J 

LJ I> 2'7 
46 

1A2 
44 

1A3 
43 

1A4 
41 

1A5 
40 

1A6 
38 

1A7 
37 

1A8 
36 

2A1 

L 
'74 <J 

~ I> 5'7 
35 

2A2 
33 

2A3 
32 

2A4 
30 

2A5 
29 

2A6 
27 

2A7 
26 

2A8 

FUNCTION TA8LE 
(each 8·bit section) 

INPUTS 

OE 

L 

L 

H 

2 

3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

DIR 

L 

H 

X 

181 

182 

1B3 

184 

1B5 

186 

187 

OPERATION 

B data to A bus 

A data to B bus 

Isolation 

logic diagram (positive logic) 

1 DIR _1'------*----1 

L-~ ____ _+_+--------*_~48~ 10E 

1 A 1 _4.:..:7---.----1 

To Seven Other Channels 

2 
-1B1 

188 2DIR --=-24~-I 
2B1 

2B2 

283 

284 

285 

286 

287 

288 

L-______ -I--+ ________ *_-=25=- 20E 

2A 1 _3,,-,6_--'---1 

13 
1--..... -- 2B1 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEG Publication 617-12. To Seven Other Channels 
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SNLVT162245, SN74LVT162245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
JUNE 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state,le: SN54LVT162245 (except A port) .................... 96 mA 

SN74LVT162245 (except A port) ................... 128 mA 
Aport ............................................ 30 mA 

Current into any output in the high state, 10 (see Note 2): SN54LVT162245 (6 port) ............... 48 mA 
SN74LVT162245 (6 port) ............... 64 mA 
Aport ................................ 30 mA 

Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................. 0.8 W 

DL package .............................. 0.85 W 
Storage temperature range ....................................................... -65°e to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. ~ 
2. This current will only flow when the output is in the high state and Vo > Vee. ;::> 

W 
recommended operating conditions :; 

Vee Supply voltage 

VIH High-level input voltage 

Vil lOW-level input voltage 

VI Input voltage 

IOH High-level output current 

IOl Low-level output current 

IOl* low-level output current 

Ilt/Ilv Input transition rise or fall rate 

TA Operating free-air temperature 

* eurrent duty cycle s 50%, f ~ 1 kHz 

Bport 

Aport 

Bport 

Aport 

Bport 

Outputs enabled 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAUAS. TEXAS 75265 

SN54lVT162245 

MIN MAX 

2.7 3.6 

2 

0.8 

5.5 

-24 

-12 

24 

12 

48 

10 

-55 125 

SN74lVT162245 

MIN MAX 
2.7 3.6 

2 

0.8 

5.5 

-32 

-12 

32 

12 

64 

10 

-40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

mA 

mA 

nsIY 

°e 
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SNLVT162245, SN74LVT162245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
JUNE 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
. otherwise noted) 

SN54LVT162245 SN74LVT162245 
PARAMETER TEST CONDITIONS , MIN MAX MIN 

VIK Vee = 2.7 V, 11=-18mA -1.2 

Vee=3V, IOH=-12mA Aport 2 2 

Vee = MIN to MAX:!:, 10H = -100 IlA Vee-0.2 Vee-0.2 

VOH Vee = 2.7 V, IOH=-8mA 2.4 ~.4 

Vee = 3 V, IOH=-24mA 2 

Vee = 3 V, IOH=-32mA 2 

Vee=2.7V, IOL=12mA Aport 0.8 

Vee = 2.7 V, 10L = 100 IlA 0.2 

Vee = 2.7 V, IOL=24 rnA 0:5 

VOL Vee=3V, IOL=16mA 0.4 

Vee=3V, 10L= 32 rnA 
Bport 

0.5 

Vee=3V, IOL=48 rnA 0.55 

Vee=SV, 10L= 64 rnA 

Vee=3.6V, VI =, Vee or GND ±1 

Vee = 0 or MAX:!:, VI =5.5V 
Control pins 

10 

II Vee=3.6V, VI =5.5V 20 

Vee = 3.6 V, VI = Vee AorB ports§ . 1 

Vee=3.6V, VI=O -5 

loff Vee =0, VI orVo= Ot04.5 V i 

I VI =i0.8V 75 75 
II(hold) Vee=3V 

IVI=2V 
AorBports 

-75 -75 

10ZH' Vee = 3.6 V, VO=3V 1 

10Zl Vee = 3.6 V, VO=0.5V -1 

Outputs high 0.1 

ICC 
Vee =3.6 V, 10=0, Outputs low 5 
VI = Vee or GND Outputs 

disabled 
0.1 

Alee~ 
Vee =3 Vto 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

ei VI =3VorO 

eio Vo =3VorO 

, t All typical values are at Vee = 3.3 V, TA = 25°C. ' 
:!: For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND. 
~ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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MAX 

-1.2 

0.8 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

20 

1 

-5 

±100 

1 

-1 

0.1 

5 

0.1 

0.2 

UNIT 

V 

V 

V 

IlA 

1lA, 

IlA 

IlA 
IlA 

rnA 

rnA 

pF 

pF 



SN54LVT162373,SN74LVT162373 
3.3-V ABT 16-BIT TRANSPARENT O·TYPE LATCHES 

WITH 3-STATE OUTPUTS 

• Output Ports Have Equivalent 22-0 Series 
Resistors, So No External Resistors Are 
Required 

• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Member of the Texas Instruments 
Widebus™ Family 

• Supports Mixed-Mode Signal Operation 
(S-V Input and Output Voltages With 
3.3-VVee) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 2SoC 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 301S; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds SOO mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 38o-mil 
Fine-Pitch Ceramic Flat Packages Using 
2S-mil Center-to-Center Spacings 

description 

SN54LVT162373 ••• WD PACKAGE 
SN74LVT162373 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

IlE 
101 
102 
GNO 
103 
104 

Vee Vee 
105 105 
106 9 106 

GNO GNO 
107 107 
108 108 
201 201 
202' 202 

GNO GNO 
203 203 
204 204 
Vee Vee 
205 205 
206 206 

GNO GNO 
207 207 
208 208 
20E 24 2LE 

JULY 1993 

The 'LVT162373 is a 16-bit transparent Ootype latch with 3-state outputs designed for low-voltage (3.3-V) Vee 
operation, but with the capability to provide a TTL interface to a 5-V system environment. It is particularly suitable 
for implementing buffer registers, I/O ports, bidirectional bus drivers, and working registers. 

The device can be used as two 8-bit latches or one 16-bit latch.When the latch-enable (LE) input is high, the 
Q outputs follow the data (0) inputs. When LE is taken low, the Q outputs are latched at the levels set up at the 
o inputs. 

Abuffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
th~ bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

The output-enable (OE) input does not affect internal operations of the latch. Old data can be retained or new 
data can be entered while the outputs are in the high-impedance state. 

Widebus is a trademark of Texas Instruments Incorporated, 

PRODUCT PREVIEW Inlonnation ooncems products In 1110 fonnaUva or :en phase of _prnenL CharlClarlatic _ and oIhar 
s fcaHons are dalg" goals. Texas Instruments reserves the right tQ 
c ange or discontinue these products without notice. -!11 TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DAlLAS. TEXAS 75265 

Copyright © 1993, Texas Instruments lnoorporated 
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SN54LVT162373,SN74LVT162373 
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
JULY 1993 

description {continued} 

The outputs, which are designed to source or sink up to 12 rnA, include 22-Q series resistors to reduce overshoot 
and undershoot. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVT162373 is available in TI's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54LVT162373 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT162373 is characterized for operation from -40°C to 85°C. 

logic symbolt 

10E 

1LE 

20E 

2LE 

1D1 

1D2 

1D3 

1D4 

1D5 

1D6 

1D7 

1D8 

2D1 

2D2 

2D3 

2D4 

2D5 

206 

2D7 

2D8 

1 

48 

24 

25 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

1'-

I'-

OE 

L 

L 

L 

H 

1EN 

C3 

2EN 

C4 

'"1 r 2 
3D 1'i7 

3 

5 

6 

8 

9 

11 

12 

13 
4D 2'i7 

14 

16 

17 

19 

20 

22 

23 

FUNCTION TABLE 
(each 8-bit section) 

INPUTS OUTPUT 

LE D Q 

H H H 

H L L 

L X 00 

X X Z 

logic diagram {positive logic} 

10E --'--------jC")l 

1LE 

1D1 _4_7 ___ -+----1 

1Q1 

1Q2 

1Q3 

1Q4 
To Seven Other Channels 

1Q5 

1Q6 

1Q7 20E 
24 

1Q8 

2Q1 2LE 

2Q2 

2Q3 2D1 
36 

2Q4 

2Q5 

2Q6 

2Q7 

2Q8 To Seven Other Channels 

tThiS symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 
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SN54LVT162373,SN74LVT162373 
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
JULY 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10 .................................................. 30 mA 
Current into any output in the high state, 10 (see Note 2) ...................................... 30 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................. 0.8 W 

. DL package .............................. 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those IiSled under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high Slate and Vo > Vee. 

recommended operating conditions 

Vee 

VIH 

VIL 

VI 

IOH 

IOL 

allav 
TA 

Supply voltage 

High-level input voltage 

LOW-level input voltage 

Input vOltage 

High-level output current 

Low-level output current 

Input transition rise or fall rate 

Operating free-air temperature 

J Outputs enabled 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54LVT162373 SN74LVT162373 
UNIT 

MIN MAX MIN MAX 
2.7 3.6 2.7 3.6 V 

2 2 V 

0.8 0.8 V 

5.5 5.5 V 

-12 -12 rnA 

12 12 rnA 

10 10 ns/V 

-55 125 -40 85 De 
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SN54LYT162373, SN74LVT162373 
3.3-Y ABT 16-BIT TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS ' 
JULY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 
SN54LVT162373 SN74LVT162373 

TEST CONOmONS 
MIN MAX MIN 

VIK Vee = 2',7 V, 11=-18mA -1.2 

VOH Vee=3V, IOH=-12mA 2 2 

VOL Vee=3V, IOl=12mA 0.8 

Vee = 0 or MAX:I:, VI =5.5V 10 

Vee=3.6V, VI = Vee or GND Control pins ±1 
II 

Vee=3.6V, VI = Vee 1 

Vee=3.6V, VI=O 
Data pins 

-5 

loff Vee=O, VI orVO= Ot04.5 V 

IVI =0.8V 75 75 
II(hold) Vee=3V 

IVI=2V 
A inputs 

-75 -75 

10ZH Vee = 3.6 V, VO=3V 1 

10Zl Vee = 3.6 V, VO=0.5V -1 

Outputs high 0.19 

ICC 
Vee=3.6V, 10=0, Outputs low 5 
VI = Vee or GND Outputs 

disabled 
0.19 

Alee§ 
Vee = 3 Vto 3.6 V, One'input at Vee - 0.6 V, 

0.2 
Other inputs at Vee'or GND 

ei VI=3VorO 

Co VO= 3 VorO 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
:I: For conditions shown as MIN or MAX; use the appropriate value specified under recommended operating conditions, 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

13-18 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 6~03 • 'OALLAS, TEXAS 75265 

MAX 

-1.2 

0.8 

10 

±1 

1 

'-5 

±100 

1 

-1 

0.1 

5 

0.1 

0.2 

UNrr 

V 

V 

V 

ItA 

ItA 

ItA 

ItA 
ItA 

rnA 

mA 

pF 

pF 



SN54LVT162374,SN74LVT162374 
3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

• Output Ports Have Equivalent 22-0 Series 
Resistors, So No External Resistors Are 
Required 

• State-of-the-Art Advanced BiCMOS 
Technology (ABn Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Member of the Texas Instruments 
Widebus™ Family 

• Supports Mixed-Mode Signal Operation 
(S-V Input and Output Voltages With 
3.3-V Vee) 

• Supports Unregulated Battery Operation 
Downt02.7V 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 2SoC 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 301S; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds SOO mA 
Per JEDEC Standard JESD-17 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
2S-mil Center-to-Center Spacings 

description 

SN54LVT162374 ••• WD PACKAGE 
SN74LVT162374 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

1CLK 
101 
102 
GNO 
103 
104 

Vee 
105 
106 

GNO GNO 
107 

108 108 
201 201 
202 202 

GNO GNO 
203 203 
204 204 

Vee Vee 
205 205 
206 206 

GNO GNO 
207 207 
208 208 
20E 2CLK 

JULY 1993 

The 'lVT162374 is a 16-bit edge-triggered D-type flip-flop with 3-state outputs designed for low-voltage (3.3-V) 
VCC operation, but with the capability to provide a TIL interface to a 5-V system environment. It is particularly 
suitable for implementing buffer registers, 1/0 ports, bidirectional bus drivers, and working registers. 

The 'lVT162374 can be used as two 8-bit flip-flops or one 16-bit flip-flop. On the positive transition of the clock 
(elK), the Q outputs of the flip-flop take on the logic levels set up at the D inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

The output-enable (OE) input does not affect internal operations of the flip-flop. Old data can be retained or new 
data can be entered while the outputs are in the high-impedance state. 

Widebus is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW information concerns products In the fonnatlve or 
design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. ~TEXAS ' 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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SN54LVT162374,SN74LVT162374 
3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
JULY 1993 

description (continued) 

The outputs, which are designed to source or sink up to 12 rnA, include 22-Q series resistors to reduce overshoot 
and undershoot. 

Active bus-hold circuitry is provided to I'jold unused or floating data inputs at a valid logic level. 

The SN74LVT162374 is available in TI's shrink small-outline package (DL), which provides twice the liD pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54LVT16237 4 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT162374 is characterized for operation from -40°C to 85°C. 

OE 

L 

L 

L 

H 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
ClK 0 0 

l' H H 

l' L L 

L X 00 

X X Z 

logic symbolt logic diagram (positive logic) 

10E 

1ClK 

20E 

2ClK 

101 

102 

103 

104 

105 

106 

107 

108 

201 

202 

203 

204 

205 

206 

207 

208 

1 

48 

24 

25 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

h 1EN 

C1 

r-- 2EN 

C2 
..., 
10 

20 

10E 

1ClK 

101 
47 

r 2 
1\7 101 

3 
102 

5 
103 

6 
104 

8 
105 

9 
106 

11 

12 
107 20E 

24 

108 
13 

2\7 201 2ClK 
14 

202 
16 

17 
203 201 

36 

204 
19 

205 
20 

206 
22 

207 
23 

208 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEG Publication 617-12. 
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SN54LVT162374,SN74LVT162374 
3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
JULY 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10 ....••............................................ 30 mA 
Current into any output in the high state, 10 (see Note 2) ...................................... 30 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DGG package ............................. 0.8 W 

DL package .............................. 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beY9nd those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating condHions' is not 
implied. Exposure to absolute-maximum-rated condHions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded· if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Va > vee. 

recommended operating conditions 

vee 
VIH 

VIL 

VI 

IOH 

IOL 

AtllW 

TA 

Supply voltage 

High-level input voltage 

Low-level input voHage 

Input voltage 

High-level output current 

loW-level output current 

Input transHion rise or fall rate 

Operating free-air temperature 

I Outputs enabled 

~TEXAS 
··INSTRUMENTS 

POST OFFICE BOX 655303 • OALLAS. TEXAS 75265 

SN54LVT162374 

MIN MAX 

2.7 3.6 

2 

0.8 

5.5 

-12 

12 

10 

-55 125 

SN74LVT162374 
UNIT 

MIN MAX 

2.7 3.6 V 

2 V 

0.8 V 

5.5 V 

-12 rnA 

12 rnA 

10 ns/V 

-40 85 °e 
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SN54LVT162374,SN74LVT162374 
3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
JULY 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LVT162374 SN74LVT162374 
PARAMETER TEST CONDITIONS 

MIN MAX MIN 

VIK VCC=2.7V, 11=-18mA -1.2 

VOH VCC=3V, IOH=-12mA 2 2 

VOL VCC=3V, IOL=12mA 0.8 

Vce = 0 or MAX'I=, , VI =5.5V 10 

Vce=3.6V, VI = Vec or GND Control pins ±1 
II 

Vce=3.6V, VI = Vee 1 

Vce=3.6V, VI=O 
Data pins 

-5 

loff VCC=O, VI orVO= Ot04.5 V 

I VI=0.8V 75 75 
II(hold) VCC=3V 

IVI=2V 
A inputs 

-75 -75 

10ZH VCC=3.6V, VO=3V 1 

10ZL VCC=3.6V, VO=0.5V -1 

Outputs high 0.19 

lee 
VCC=3.6V, 10=0, Outputs low 5 
VI = V~e or GND Outputs 

disabled 
0.19 

AICC§ 
VCC = 3 V to 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vec or GND 

ei VI =3VorO 

eo Vo =3VorO 

t All typical values are at Vec = 3.3 V, TA = 25°e. 
:t: For conditions shown as MIN, or MAX, use the appropriate value specified under recommended operating conditions. 
§This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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MAX 

-1.2 

0.8 

10 

±1 

1 

-5 

±100 

1 

-1 

0.1 

5 

0.1 

0.2 

UNIT 

V 

V 

V 

IlA 

IlA 

IlA 

IlA 
IlA 

mA 

mA 

pF 

pF 
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LVT/GTL Widebus™ 

Features 

• High-speed GTLlTTL translating 

• Output edge-rate control (OECTM) options 

• EPIC-IIBTM BiCMOS process with special 
low-voltage enhancements 

• Mixed-mode signal operation on A port 

• Bus-hold circuitry 

• Power-on-demand active feedback 
circuitry 

• Widebus™ and UBPM architectures 

• JEDEC SSOP (Widebus™) and EIAJ 
TSSOP (Shrink Widebus™) packaging 

Benefits 

• 3.3-V logic family with equivalent speed 
and drive performance of 5-V ABT logic 
family - not just a recharacterized or 
scaled CMOS 

• Complete input and output compatibility 
with 5-V signals combined with a pure 
3.3-V internal supply signal- provides 
bidirectional 3-V to 5-V translation 

• Reduces component count by eliminating 
need for external pullup or pulldown 
resistors on I/O pins configured as inputs 
left unused or floating 

• Reduces disabled static power 
consumption (Ieez) to as little as 0.1 mA 
for power-conscious portable and 
battery-powered equipment 

• 16- and 18-bit densities for flexible 
integration 

• Space-saving and height-saving 
surface-mount package options, pin 
compatible with existing 5-V families for 
easy conversion 

• Ideal for high-speed bus applications 

• Standardization that comes from a 
common product approach 



SN74LVT16611 
18·BIT GTULVT UNIVERSAL BUS TRANSCEIVER 

• Translates Between GTL Signal Levels and 
LVCMOS, LVTTL, or S-V TTL Signal Levels 

• Member of the Texas Instruments 
W/debus™ Family 

• Supports Mixed-Mode Signal Operation on 
A Port (S-V Input and Output Voltages With 
3.3-VVCC) 

• State-of-the-Art BICMOS Design for 
Low-Static Power Dissipation 

• UBTTM (Universal Bus Transceiver) 
Combines 0-Type Latches and D-Type 
Flip-Flops With Qualified Storage Enable 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors on A Port 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-outline Packages 

description 

DGG OR DL PACKAGE 
(TOP VIEW) 

OEAB 
LEAB 

3.3-V vee 
A4 

A7 
A8 
A9 

Al0 
All 
A12 

GND 
A13 
A14 
A15 

3.3-VVee 
A16 
A17 

GND 
A18 

54 

53 
52 

51 

CEAB 
CLKAB 
Bl 
GND 
B2 
B3 
5·VVee 
B4 
B5 
B6 
GND 
B7 
B8 
B9 
Bl0 
Bll 
B12 
GND 
B13 
B14 
B15 

VREF 
B16 
B17 
GND 
B18 

This 18-bit registered bus transceiver combines OEBA CLKBA 
Ootype latches and Ootype flip-flops to allow data LEBA CEBA 
flow in transparent, latched, and clocked modes. 

The B port operates at GTL levels while the A port and control pins are compatible with LVCMOS, LVTTL, or 
S-V TTL logic levels. 

Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock (CLKAB and CLKBA) inputs. The clock or latch-enable can be controlled by the chip-enable (CEAB 
and CEBA) inputs. For A-to-B data flow, the device operates in the transparent mode when LEAB is high. When 
LEAB is low, the A data is latched if CEAB is low and CLKAB is held at a high or low logic level. If LEAB is low, 
the A-bus data is stored in the latch/flip-flop on the low-to-high transition of CLKAB if CEAB is also low. 
Output-enable OEAB is active-low. When OEAB is low, the outputs are active. When OEAB is high, the outputs 
are in the high-impedance state. Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, 
andCEBA. 

To ensure the high-impedance state during power-up or power-down, OE should be tied to VCC through a pull up 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT16611 is available in TI's shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN74LVT16611 is characterized for operation from O°C to 70°C. 

Widebus and UBT are trademarks of Texas Instruments Incorporated. 
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SN74LVT16611 
18-BIT GTULVT UNIVERSAL BUS TRANSCEIVER 

MARCH 1993 

FUNCTION TABLEt 

INPUTS OUTPUT 
B 

MODE 
CEAB OEAB lEAB ClKAB A 

X' H X X X Z 

L L L H X Bot Latched storage of A data 

L L L L X BO§ 

X L H X L L 

X L H X H H 
Transparent 

L L L i L L 

L L L i H H 
Clocked storage of A data 

H L L X X Bo§ Clock inhibit 

t A-to-B data flow IS shown: B-to-A data flow IS similar but uses OEBA, LEBA, CLKBA, and 
CEBA. 

t Output level before the Indicated steady-state input conditions were established, provided 
that CLKAB was high before LEAB went low. 

§ Output level before the indicated steady-state input conditions were established. 

logic diagram (positive logic) 

OEAB 

CEAB 56 

ClKAB 
55 

lEAB 
2 

lEBA 
26 

ClKBA 
30 

CEBA 
29 

OEBA 
27 

A1 
3 

14--4 

CE 
~----~--------~~+---~~~1D 

H-+--IC1 

CE ClK 

10 
C1 

ClK 

~--------------v,,--------------~ 

To 17 Other Channels 
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18·BIT GTULVT UNIVERSAL BUS TRANSCEIVER 
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absolute maximum ratings over operating free-air temperature range {unless otherwise noted)t 

Supply voltage range, 3.3-V Vee .................................................. -0.5 V to 4.6 V 
Supply voltage range, 5-V Vee ...................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -p.5 V to 7 V 
Current into any A-port output in the low state, 10 .......................................••.•• 128 mA 
Current into any B-port output in the low state, 10 . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . .. 80 mA 
Current into any A-port output in the high state, 10 (see Note 2) ................................ 64 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DGG package ............................... 1 W 

DL package .................................. 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Va > Vee. 

recommended operating conditions 

I Supply voltage, 3.3 V 
Vee I Supply voltage, 5 V 

VREF Supply voltage 

VI Inpui voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

11K Input clamp current 

IOH High-level output current 

IOL LOW-level output current 

TA Operating free-air temperature 

:!: Current duty cycle" 50%, f ~ 1 kHz 

Bport 

Except B port 

Bport 

Except B port 

Bport 

Except B port 

Aport 

Aport:!: 

Bport 

-!11 TEXAS 
INSTRUMENTS 
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MIN NOM MAX UNIT 

3.15 3.3 3.45 
V 

4.75 5 5.25 

0.8 V 

Vee v 
5.5 

VREF 
+50mV V 

2 

VREF 
-50mV V 

0.8 

-18 mA 

-32 mA 

64 
mA 

40 

0 70 ·e 
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SN74LVT16611 
18-BIT GTULVT UNIVERSAL BUS TRANSCEIVER 

MARCH 1993 

electrical characteristics over recommended operating free-air temperature range, VREF = 0.8 V 
(unless otherwise noted) 

PARAMETER TEST CONDmONS MIN TYpt 

VIK VCC=3.15V. 11=-18mA 

Vcc = MIN to MAX:I:. IOH=-1ool1A Vcc- 0.2 

VOH Aport IOH=-8mA 2.4 
VCC=3.15V 

10H=-32mA 2 

10l = 100 IIA 

Aport VCC=3.15V 
IOl=16mA 

VOL IOl=32mA 

10l= 64 mA 

Bport VCC=3.15V. IOl=40mA 

Control pins VCC = 0 or MAX:l:. ,VI=5.5V 

VI=5.5V 

Aport§ Vcc =3.45 V VI=VCC 
It 

VI=O. 

VI=VCC 
Bport VCC =3.45 V 

VI=O 

Aport VI orVO = 010 4.5 V 
loff 

Bport 
VCC=O 

Vl orVO=0101.2V 

VI=0.8V 75 
II(hold) Aport VCC=3.15V 

VI=2V -75 

Aport VO=3V 
10ZH 

Bport 
VCC=3.45V 

VO= 1.2 V 

Aport VO=0.5V 
10Zl 

Bport 
VCC = 3.45 V 

VO=0.4V 

A port to B port 

ICC B port to A port VCC=3.45V. 10=0. 

Outputs disabled 
VI = VCC or GND 

~Iee'll VCC=3.45V. One input at 2.7 V. 
A or control inputs at VCC or GND 

CI Control pins VI = 3.15 VorO 

Cio Aport Vo = 3.15 VorO 

Cio Bport Per IEEE1194.0-1991 

t All typical values are at VCC = 3.3 V. TA = 25°C. 
:I: For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions. 
§ Unused pins at VCC or GND 
'II This is the increase in supply currentior each input that is at the specified TTL voltage level rather than Vee or GND. 
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4 

10· 

MAX UNIT 

-1.2 V 

V 

0.2 

0.4 

0.5 V 

0.55 

0.4 

10 IIA 
20 

1 

-5 IIA 
5 

-5 

100 

100 
I1A 

I1A 

1 

10 
I1A 

-1 

-10 
I1A 

mA 

1 mA 

pF 

pF 

5 pF 
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18·BIT GTULVT UNIVERSAL BUS TRANSCEIVER 
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timing requirements over recommended ranges of supply voltage and operating free-alr 
temperature, VREF = 0.8 V (unless otherwise noted) 

MIN MAX UNIT 

fclock Clack frequency 0 150 MHz 

Iw Pulse duralion 
LEAB or LEBA high 

ns 
CLKAB or CLKBA high or low 

A before CLKABf 1.5 

B before CLKABf 3 

A before LEAB.!. 0.5 

B before LEBA.!. 1.5 
Isu Setup lime 

CEAB before CLKABf 
ns 

CEBA before CLKBA f 

CEAB before LEAB.!. 

CEBA before LEBA.!. 

A after CLKABf 1 

B after CLKABf 0 

A after LEAB.!. 2.5 

BafterLEBA.!. 2 
Ih Hold time 

CEABafter CLKABf 
ns 

CEBA after CLKBA f 

CEAB after LEAS.!. 

CEBA after LEBA.!. 

3: 
w :; 
w 
a: 
a. 

switching characteristics over recommended ranges of supply voltage and operating free-air I
temperature, VREF = 0.8 V (see Figure 1) 0 

PARAMETER 

fmax 
IpLH 

IpHL 

IpLH 

IpHL 

IpLH 

IpHL 

IpLH 

IpHL 

If 

If 

IPLH 

IpHL 

IpLH 

IpHL 

IpLH 

IpHL 

lEN 

lOIS 

FROM TO 
(INPUT) (OUTPUT) 

A B 

"LEAB B 

CLKAB B 

OEAB B 

Transition time, B outputs (0.5 V 10 1 V) 

Transilion lime, B outputs (1 V 10 0.5 V) 

B 

LEBA 

CLKBA 

OEBA 

, 

A 

A 

A 

A 
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MIN TYP MAX 

3.2 

3.2 

4 

4 

4.3 

4.3 

4.5 

4,5 

1.7 

·0.6 

6.5 

6.5 

6.3 

6.3 

6.3 

6.3 

5.5 

6 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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SN74LVT16611 
18·BIT GTULVT UNIVERSAL BUS TRANSCEIVER 

MARCH 1993 

PARAMETER MEASUREMENT INFORMATION 

o 6V 1.2V 

S1 
From Output 

5000 o Open 

~ 
TEST S1 

Under Test 1- From Output ,Test tpLHltPHL Open 

(see Note A) 
CL=50pF T 5000 

-=- -=- -=-

LOAD CIRCUIT FOR A OUTPUTS 

14-- tw ------.! 

Under Test Point 

CL=30pF T' 
(see Note A) 

LOAD CIRCUrr FOR B OUTPUTS 

tpLZltpzL 6V 
tpHz/tPZH GND 

I I 

Input 3 ~:v~m~v~~~~ :: 
3V' 

OV 

VOLTAGE WAVEFORMS 
PULSE DURATION 

(Vm = 1.5 V for A port and 0.8 V for B port) 

tau Ih I I 
--"'\ I ,..---------.~I 3 V 

I~= )(vmv _ VmV 
. OV 

(seeN:; L 1.5V \-;5~--~ 3V 
---.II I . OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

(Vm = 1.5 V for A port and 0.8 V for B port) 

tpLH 14 .II I J 14 Pi tpHL 
. I I 

I ~----~~- VOH 
Output ! 0.8 V 0.8 V 

_______ J. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

(A port to B port) 

Output 
Control 

(see Note B) 

,---- 3V 

1.5V 

'-----I.~ - - - - OV 
tpZL -.l j4- 1 

1 1 tpLZ~ 14-

(seeN:~;L 0.8 V \;8~---1.2V 
---.II I· OV 

Output 
Waveform 1 

S1at6V 
(see Note C) 

----;1""' 1 1 1 3 V 

: \ 1.5V : ~VVOL 
tPLH ~ .II I J 14 Pi tpHL 

I I 
I ~--....;.-~~-- VOH 

Output !1.5V 1.5V ____ J. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

(B port to A port) 

Output 
Waveform 2 
(see Note C) 

1 . tpHZ --.I 14-
IPZH~ 14- I 

I ---- VOH 
VOH-O.3V 

---- ~OV 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES 
(A port) 

NOTES: A. CL includes probe and jig capacitance. 

14-8 

B. All input pulses are supplied by generators having the following characteristics: PRR S 10 MHz, Zo = 50 0, tr S 2.5 ns, tf S 2.5 ns. 
C. Wavefonn 1 is for an output with intemal conditions suCh that the output is low except when disabled by the output control. 

Wavetonn 2 is for an output with intemal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74LVT16615 
17-BIT GTULVT UNIVERSAL BUS TRANSCEIVER 

WITH BUFFERED CLOCK OUTPUTS 

• Translates Between GTL Signal Levels and 
LVCMOS, LVTTL, or 5-V TTL Signal Levels 

• Member of the Texas Instruments 
W/debus™ Family 

• Supports Mixed-Mode Signal Operation on 
A Port (5-V Input and Output Voltages With 
3.3-VVCC) 

• State-of-the-Art BiCMOS Design for 
Low-Static Power Dissipation 

• UBTTM (Universal Bus Transceiver) 
Combines D-Type Latches and OoType 
Flip-Flops With Qualified Storage Enable 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors on A Port 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Smail-Outline Packages 

description 

This 17 -bit registered bus transceiver combines 
D-type latches and D-type flip-flops to allow data 
flow in transparent, latched, and clocked modes. 
It provides for a copy of CLKAB at GTL logic levels 
(CLKOUT). It also provides a conversion of the 
GTL clock to a TTL environment (CLKIN). 

DGG OR DL PACKAGE 
(TOP VIEW) 

OEAB 1 CEAB 
ClKAB 

A1 B1 
GND GND 

A2 B2 
A3 B3 

3.3-V Vee 5-VVee 
A4 B4 
A5 9 B5 
A6 B6 

GND GND 
A7 B7 
A8 B8 
A9 B9 

A10 B10 
A11 B11 
A12 B12 

GND GND 
A13 B13 
A14 B14 
A15 B15 

3.3-V Vee VREF 
A16 B16 
A17 B17 

GND GND 
ClKIN ClKOUT 
OEBA ClKBA 
lEBA CEBA 

MARCH 1993 

The B port operates at GTL levels while the A port and control pins are compatible with LVCMOS, LVTTL, or 
5-V TTL logic levels. . 

Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock (Cl..KAB and CLKBA) inputs. The clock or latch-enable can be controlled by the chip-enable (CEAB 
and CEBA) inputs. For A-to-B data flow, the device operates in the trl'lnsparent mode when LEAB is high. When 
LEAB is low, the A data is latched if CEAB is low and CLKAB is held at a high or low logic level. If LEAB is low, 
the A-bus data is stored in the latchlflip-flop on the low-to-high transition of CLKAB if CEAB is also low. 
Output-enable OEAB is active-low. When OEAB is low, the outputs are active. When OEAB is high, the outputs 
are in the high-impedance state. Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, 
and CEBA. i . 
To ensure the high-impedance state during power-up or power-down, OE should be tied to VCC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

Widebus and UBT are trademarks of Texas Instruments Incorporated. 
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SN74LVT16615 
17·BIT GTULVT UNIVERSAL BUS TRANSCEIVER 
WITH BUFFERED CLOCK OUTPUTS 
MARCH 1993 

description (continued) 

The SN74LVT16615 is available in Tl's shrink small-outline package (OL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area~ 

The SN74LVT16615 is characterized for operation from ooe to 70oe. 

14-10 

FUNCTION TABLEt 

INPUTS OUTPUT 
B MODE 

CEAB OEAB LEAB CLKAB A 

X H X X X Z 

L L L HorL X BO* Latched storage of A data 

L L L H orL X BO§ 

X L H X L L 

X L H X H H 
Transparent 

L L L i L L 

L L L i H H 
Clocked storage of A data 

H L L X X Bo§ Clock inhibit 

t A-to-B data flow IS shown: B-to-A data flow is similar but uses OEBA, LEBA, CLKBA, and 
CEBA. 

* Output level before the indicated steady-state input conditions were established, provided 
that CLKAB was high before LEAB went low. 

§ Output level before the indicated steady-state input conditions were established. 

~TEXAS 
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logic diagram (positive logic) 

OEAB --'----0 

CEAB -=56 __ u 

ClKAB 
55 

lEAB 
2 

lEBA 28 

ClKBA 
30 

CEBA 
29 

OEBA -,2::.:.7 __ a 

r-------

SN74LVT16615 
17-BIT GTULVT UNIVERSAL BUS TRANSCEIVER 

WITH BUFFERED CLOCK OUTPUTS 
MARCH 1993 

------ ----------, 
I 

A1 _3-,-,-~...-.I 
I 
I 
I 
I 
I 
I 
I 

CE 
>---~--------~+--44-~1D 

I 
I 

54 B1 

'-------

ClKlN ....;2=6 ______ -< 

...-t-t--IC1 
ClK 

~TEXAS 
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One of 17 Channels I _________ J 
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SN74LVT16615 
17·BIT GTULVT UNIVERSAL BUS TRANSCEIVER 
WITH BUFFERED CLOCK OUTPUTS 
MARCH 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, 3.3 V, Vee .................................................. -0.5 V to 4.6 V 
Supply voltage range, 5 V, Vee ...................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any A-port output in the low state, 10 ............................................ 128 rnA 
Current into any 8-port output in the low state, 10 ............... , . . . . . . . .. . . . . . . . . . . . . . . . . . . .. 80 rnA 
Current into any A-port output in the high state, 10 (see Note 2) ................................ 64 rnA 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Output clamp current, 10K (VO < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................... 1 W 

DL package ................................. 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maxinium ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output Clamp-current ratings are Observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

~ recommended operating conditions 
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l Supply voltage, 3.3 V 
Vee I Supply voltage, 5 V. 

VREF Supply voltage 

VI Input voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

11K Input clamp current 

IOH High-level output current 

IOL Low-level output current 

TA Operating free-air temperature 

+ Current duty cycle" 50%, f ;" 1 kHz 
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Bport 

Except B port 

Bport 

Except B port 

Aport 

Aport+ 
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MIN NOM MAX UNIT 

3.15 3.3 3.45 
V 

4.75 5 5.25 

0.8 V 

Vee 
V 

5.5 

VREF 
+50mV V 

2 

VREF 
-50mV V 

0.8 

-18 mA 

-32 mA 

64 
mA 

40 

0 70 °e 



SN74LVT16615 
17-BIT GTULVT UNIVERSAL BUS TRANSCEIVER 

WITH BUFFERED CLOCK OUTPUTS 
MARCH 1993 

electrical characteristics over recommended operating free-air temperature range, VREF = 0.8 V 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYpt 

VIK VCC=3.15V, 11=-18mA 

Vcc = MIN to MAX:!:, IOH=-1ooltA VCC- 0.2 

VOH Aport IOH=-8mA 2.4 
VCC=3.15V 

IOH=-32mA 2 

10L = 100 ItA 
IOL=16mA 

VOL 
Aport VCC=3.15V 

10L= 32 rnA 

10L= 64 rnA 

Bport VCC=3.15V, IOL=40mA 

Control pins VCC = 0 or MAX:!:, VI=5.5V 

VI = 5.5 V 

Aport§ VCC=3.45V VI=VCC 
II 

VI=O 

VI = VCC 
Bport VCC = 3.45 V 

VI=O 

Aport VI orVO = Oto 4.5 V 
loll 

Bport 
VCC=O 

VI orVO=Oto 1.2 V 

Aport 
VI=0.8V 75 

II(hold) VCC=3.15V 
VI=2V -75 

Aport VO=3V 
10ZH 

B'port 
VCC = 3.45 V 

VO=1.2V 

Aport VO=0.5V 
10ZL 

Bport 
VCC=3.45V 

VO=0.4V 

A porttoB port 

ICC BporttoAport VCC=3.45V, 10=0, 

Outputs disabled 
VI = VCC or GND 

alcclI 
VCC = 3.45 V, One input at 2.7 V, \ 
A or control inputs at VCC or GND 

Ci Control pins VI = 3.15 VorO 

Cio Aport VO=3.15VorO 

Cio Bport Per IEEE1194.0-1991 

t All typical values are at VCC = 3.3 V, TA = 25°C. 
:!: For condHions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at VCC or GND 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 
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4 

10 

MAX UNIT 

-1.2 V 

V 

0.2 

0.4 

0.5 V 

0.55 

0.4 

10 ItA 
20 

1 

-5 ItA 
5 

-5 

100 

100 
ItA 

ItA 

1 

10 
ItA 

-1 

-10 
ItA 

rnA 

1 rnA 

pF 

pF 

5 pF 
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SN74LVT16615 
17·BIT GTULVT UNIVERSAL BUS TRANSCEIVER 
WITH BUFFERED CLOCK OUTPUTS 
MARCH 1993 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature, VREF = 0.8 V (unless otherwise noted) 

fclock Clock frequency 

tw Pulse duration 

tsu Setup time 

th Hold time 

14-14 

LEAB or LEBA high 

CLKAB or CLKBA high or low 

A before CLKABi 

B before CLKABi 

A before LEAB.\. 

B before LEBA.\. 

CEAB before CLKABi 

CEBA before CLKBA i 

CEAB before LEAB.\. 

CEBA before LEBA.\. 

A after CLKABi 

B after CLKABi 

A after LEAB.\. 

B after LEBA.\. 

CEAB after CLKABi 

CEBA after CLKBA i 

CEAB after LEAB.\. 

CEBA after LEBA.\. 
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MIN MAX UNIT 

0 150 MHz 

ns 

1.5 

3 

0.5 

1.5 
ns 

1 

0 

2.5 

2 
ns 



SN74LVT16615 
17-BIT GTULVT UNIVERSAL BUS TRANSCEIVER 

WITH BUFFERED CLOCK OUTPUTS 
MARCH 1993 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, VREF = 0.8 V (see Figure 1) 

PARAMETER 

fmax 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

Ir 

tf 

tpLH 

IpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

len 

!dis 

FROM TO 
(INPUT) (OUTPUT) 

A B 

LEAB B 

CLKAB B 

CLKAB CLKOUT 

OEAB B 

Transition time, B outputs (0.5 V to 1 V) 

Transition time, B outputs (1 V to 0.5 V) 

B 

LEBA 

CLKBA 

CLKOUT 

OEBA 

A 

A 

A 

CLKIN 

A 
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MIN TYP MAX UNIT 

MHz 

3.2 
ns 

3.2 

4 
ns 

4 

4.3 
ns 

4.3 

2.3 6.5 
ns 

2.3 6.5 

4.5 
ns 

4.5 

1.7 ns 

0.6 ns 

6.5 
ns 

6.5 

6.3 
ns 

6.3 

6.3 
ns 

6.3 

4 13.5 
ns 

4 13.5 

5.5 
ns 

6 
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SN74LVT16615 
17-BIT GTLJLVT UNIVERSAL BUS TRANSCEIVER 
WITH BUFFERED CLOCK OUTPUTS 
MARCH 1993 

PARAMETER MEASUREMENT INFORMATION 

S1 SOOO 
From Output ---.>-----< ...... --V'v'lr-------' 

Under Test 

CL=SOpF 
(see Note A) I soon 

LOAD CIRCUIT FOR A OUTPUTS 

14-- tw--+l 
I I 

o 6V 

o Open 

l~ 

Input 3 }(:v~m~v~~~~ :: 
VOLTAGE WAVEFORMS 

PULSE DURATION 
(Vm = 1.5 V for A port and 0.8 V for B port) 

(seeN~~:~; L 1.SV \~S~--- 3V 
--.-II . I . OV 

tpLH :4 .II I J 14 .. tpHL 
I I 

1.2 V 

2~0 From Output Test 
Under Test Point 

CL=30pF 
(see Note A) I 

TEST 
tPLHltpHL 
tpLz!tPZL 
tpHZltpZH 

LOAD CIRCUIT FOR B OUTPUTS 

~vmv Timing 
Input 

I .~ .1 14 tsu , th I 
I I 

=-:}(vmv ~ Data 
Input 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

(Vm = 1.S V for A port and 0.8 V for B port) 

S1 
Open 
6V 

GND 

3V 

OV 

3V 

OV 

I ,.-----~~ - VOH 
Output 10.8 V 0.8 V Output 

Control 
(see Note B) 

,..---- 3V 
________ -J VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

(A port to B port) 

1.S V 

'-----'.~ - - - - 0 V 

tpZL -..J 14- I 
I I tpLZ~ ~ 

(SeeN~:~~ L 0.8 V \;8~---1.2V 
--.-II I . OV 

Output 
Waveform 1 

S1 at 6 V 
(see Note C) 

_~I""""I I I 3V 

: \ 1.S V : -r;; VVOL 

!.. h'l I I tPLH I' .. '4 III tpHL 
I I 
I ,.----~~- VOH 

Output 1 1.S V I.S V 
________ -J. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

(B port to A port) 

Output 
Waveform 2 
(see Note C) 

I tpHZ -..I !.-
tpZH -+I 14- I 

1,..------\ 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

(A port) 

~OV 

NOTES: A. CL includes probe and jig capacitance. 

14-16 

B. All input pulses are supplied by generators having the following characteristics: PRR " 10 MHz, Zo = 50 0, tr " 2.5 ns, If " 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• EPIC-IIBTM (Enhanced-Performance 
Implanted CMOS) Submicron Process 

• Members of the Texas Instruments 
Widebus™ Family 

• Provides GTL Signals Levels on Both 
Inputs and Outputs 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Latch-Up Performance Exceeds 500 rnA 
Per JEDEC Standard JESD-17 

• Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages 

description 

The SN74GTl16821 has 20 single-bit flip-flops 
which are designed to provide terminated GTl 
logic levels. 

The device can be used as two 1 O-bit flip-flops or 
one 20-bit flip-flop. The 20 flip-flops are 
edge-triggered D-type flip-flops. The 
SN74GTl16821 provides true data at the Q 
outputs on the positive transition of the clock 
(ClK) input. 

SN74GTL16821 
20-81T FLIP-FLOP 

WITH GTL I/O LEVELS 
JULY 1993 

DGG OR Dl PACKAGE 
(TOP VIEW) 

1ClK 
101 
102 
GNO 
103 
104 

VCC VCC 
1Q5 105 
1Q6 106 
1Q7 107 

GNO GNO 
1Q8 108 
1Q9 109 

1Q10 1010 
2Q1 201 
2Q2 202 
2Q3 203 

GNO GNO 
2Q4 204 
2Q5 205 
2Q6 206 

VCC VREF 
2Q7 207 
2Q8 208 

GNO GNO 
2Q9 209 

2Q10 2010 
20E 2ClK 

The output-enable (DE) input can be used to place the outputs in a high state. The output-enable input does not 
affect the internal operation of the flip-flops. Old data can be retained or new data can be entered while the 
outputs are in the high-impedance state. 

The SN74GTl16821 is available in TI's shrink small-outline package (Dl), which provides twice the liD pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN74GTl 16821 is characterized for operation from O°C to 70°C. 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 

OE ClK 0 Q 

L t H H 

L t L L 

L L X 00 
H X X Z 

EPIC-lIB and Widebus are trademarks of Texas Instruments Incorporated. 
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Copyright © 1993, Texas Instruments Incorporated 
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SN74GTL 16821 
20-BIT FLIP-FLOP 
WITH GTL I/O LEVELS 
JULY 1993 

logic diagram (positive logic) 

10E-----<~ 

lCLK --=5-=-6_~ 

55 

20E 
28 

29 
2CLK 

42 
201 

V 

To Nine Other Channels 

Cl 

10 

~----~v~----~ 

To Nine Other Channels 

D----"2'---IQl 

15 2Ql 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply v'oltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, Vj{see Note 1) ................................................ -0.5 V to 4.6 V 
Current into any output in the low state, 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 80 rnA 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Outputclampcurrent, 10K (VA < 0 or Va > 0) .............................................. ±50 rnA 
Continuous current through Vee or GND pins ............................................ ±100 rnA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................... 1 W 

DL package ................................. 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions 

Vee Supply voltage 

VREF Supply voltage 

VI Input voltage 

VOH High-level output voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

11K Input clamp current 

10L Low-level output current 

TA Operating free-air temperature 

SN74GTl16821 
20-81T FLIP-FLOP 

WITH GTl I/O lEVELS 
JULY 1993 

MIN NOM MAX UNIT 

3 3.6 V 

213 Vee 0.8 213 Vee V 
-2% +2% 

0 Vee V 

3.6 V 

VREF V 
+50mV 

VREF V 
-50mV 

-18 mA 

40 mA 

0 70 °e 

electrical characteristics over recommended operating free-air temperature range, VREF = 0.8 V 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS 

VIK Vee=3V, 11=-18mA 

VOL Vee=3V, IOL=40mA 

IVI=Vee 
II Vee=3V 

IVI=o 

10H Vee=3V, VOH =3.6V 

ICC 
I Outputs high Vee=3V, 10=0, 
I Outputs low VI = Vee or GND 

ei Per IEEE1194.0-1991 

Co Per IEEE1194.0-1991 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
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MIN TYpt MAX UNIT 

-1.2 V 

0.4 V 

5 

-5 
IlA 

IlA 

mA 

4 pj: 

6 pF 
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IMPORTANT NOTICE 

Texas Instruments Incorporated (TI) reserves the right to make changes to its products or to 
discontinue any semiconductor product or service without notice, and advises its customers 
to obtain the latest version of relevant information to verify, before placing orders, that the 
information being relied on is current. 

TI warrants performance of its semiconductor products and related software to current 
specifications in accordance with Tl's standard warranty. Testing and other quality control 
techniques are utilized to the extent TI deems necessary to support this warranty. Specific 
testing cif all paramete~s of each device is not necessarily performed, except those mandated 
by government requirements. 

Please be aware that TI products are not intended for use in life-support appliances, devices, 
or systems. Use of TI product in such applications requires the Written approval of the 
appropriate TI officer. Certain applications using semiconductor devices may involve potential 
risks of personal injury, property damage, or loss of life. In order to minimize these risks, 
adequate design and operating safeguards should be provided by the customer to minimize 
inherent or procedural hazards. Inclusion of TI products in such applications is understood to 
be fully at the risk of the customer using TI devices or systems. 

TI assumes no liability for applications assistance, customer product design, software 
performance, or infringement of patents or services described herein. Nor does TI warrant or 
represent that any license, either express or implied, is granted under any patent right, 
copyright, mask work right, or other intellectual property right of TI covering or relating to any 
combination, machine, or process in which such semiconductor products or services might be 
or are used. 

Copyright © 1993, Texas Instruments Incorporated 

Printed in the U.S.A. 
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Introduction 

High-speed switching environments generate noise on power lines (or planes) due to the charging and discharging of 
internal and external capacitors of an integrated circuit. The instantaneous current generated with the rising and falling 
edges of the outputs causes the power line (or plane) to ring. This behavior can violate the Vee recommended operating 
conditions or generate false signals, creating serious problems. A simple and easy solution must be considered to prevent 
such a problem from occurring. This solution is the bypass capacitor. 

Bypass Definition 

A bypass capacitor stores an electrical charge that is released to the power line whenever a transient voltage spike occurs. 
It provides a low impedance supply, thereby minimizing the noise generated by the switching outputs of the device. 

Bypassing Considerations 

A system without bypassing techniques can create severe power disturbance and cause circuit failures. Figure I shows 
the Vee line of the 'ABT541 ringing while all outputs are switching. Note that there is no bypass capacitor at the Vee 
pin. There are a few issues that should be considered when bypassing power lines (or planes). 

The capacitor type 
The capacitor placement 
The output load effect , 
The capacitor size 

NO BYPASS CAPACITOR 

o 10 20 30 40 

Frequency - MHz 

50 

Vee=5V, 
TA = 25°C 
Output Load = 60 pF/500 W 

I Vee ringing amplitude due to 
the switching of the outputs 

Figure 1. Vee Line Disturbance vs Frequency 

Capacitor Type 

In a high-speed environment the lead inductances of a bypass capacitor become very critical. High-speed switching of 
a part's outputs generates high frequency noise (> 100 MHz) on the power line (or plane). These harmonics cause the 
capacitor with high lead inductance to act as an open circuit, preventing it from supplying the power line (or plane) with 
the current needed to maintain a stable level, and resulting in functional failure of the circuit. Therefore, bypassing a 
power line (or plane) from the device internal noise requires capacitors with very small inductances. That is why the 
multilayer ceramic chip capacitors (MLC) are more favorable than others for bypassing power lines (or planes). They 
exhibit negligible internal inductance, thereby allowing the charge to flow easily, when needed, without degradation. 

15-7 
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Capacitor Placement 

Most of the printed circuit boards are designed to maintain a short distance between power and ground. This is done by 
laminating the power line (or plane) with the ground plane and can be electrically approximated with lumped 
capacitances as shown in Figure 2. However, this is not enough to have a reliable system, and another technique must 
be considered to provide a low-impedance path for the transient current to be grounded. This can be done by placing 
the bypass capacitor close to the power pin of the device. 

/VCC~ 

...------3 ~rr 
DIELECTRIC 

Zo = IUC --~~~l , JJJJ-' 
GND~ ~ 

Figure 2. Typical Power Layout 

Why This Location Is Very Important 

Consider a device driving a line from low to high having an impedance (Z:= 100 Q) and a supply voltage (Vee = 5 V) 
(see Figure 3). In order for the device to change state, an output current (1= 50 rnA) is needed instantaneously. Note that 
for eight outputs switching I = 50 x 8 = 400 rnA. This current is provided by the power line (or plane) in a period S; the 
rise time of the output (approximately 3 ns for ABT). The bypass capacitor must sdpply the charge in that same period 
of time to avoid Vee drop, therefore distance becomes an important issue. Line inductances can block the charge from 
flowing, leaving the power line (or plane) disturbed. 

Using the formula for paralleled wires: 

L=IIlOLn~ 
7t r 

(1) 

where d is the distance between the wires, r is the radius of the wires, 1 is the length of the wires and 110 is the permeability 
of medium between wires, one can note that the inductance (L) is directly proportional to the distance between the lines 
as well as the length of the lines. Therefore, by reducing the loop ABCD in Figure 3, we can minimize the inductance 
and allow the capacitor to do its function more efficiently, and hence keep the noise off the power line (or plane). 

A B 
vcc--~J:~-----'------------1 =¢::,oow VCC 

1= 5VI100Q = 50mA 

GND 
C D 

Figure 3. Capacitive Storage (Bypass Capacitor) 

Several tests were done on an 'ABT541 device to study the behavior of its power line (or'plane) as the outputs switch 
simultaneously. This data is taken at different distances from the power pin (0.3, 1, and 2 inches) using four chip 
capacitors (0.001, 0.01, 0.1, and 1IlF), with an input frequency of33 MHz and all eight outputs switching (worst case). 
Figure 4 shows the line disturbance increases as the capacitor is moved away from the power pin. 
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Output Load Effect 

Capacitive loads combined with increased frequency result in higher transient current and possible Vee oscillation. If 
the output load is purely resistive, the increase in frequency does not affect the rising and falling edge of the outputs, 
therefore not increasing the Vee line disturbance. Figure 5 shows the power line behavior across frequency while driving 
a resistive load only, and Figure 6 shows the same plot with an additional 60-pF capacitive load. 
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When driving large capacitive loads, more charge will need to be supplied to the output load, resulting in a slower rising 
or falling edge. However, if the bypass capacitor is not capable of providing the needed charge, power lines (or planes) 
start to ring and eventually oscillate causing failures across the board. These oscillations can be of a great amplitude, 
2 to 3 V p-to-p. Figure 7 shows these oscillations at four different loads (0, 60, ll5 and 200 pF) using four differe~t bypass 
capacitors (0.001, 0.01, 0.1, and I !iF). 
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How can we choose the right bypass capacitor? The most important parameter is the capability of supplying 
instantaneous current when it is needed. 

There are two ways for calculating the bypass capacit.or size for a device: 
1. One must know the amount of current needed to switch one output from low to high (I), the number of outputs 

switching (N), the time required for the capacitor to charge the line (dT), and the drop in Vee that can be 
tolerated (d V). 

The following equation can be used: 

c= IxNxAT 
AV 

where dT and AV can be assumed. 
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For example, say one has the following parameters: Ll V = 0.1 V, Ll T = 3 ns, N = 8, and I can be obtained from either 
Figure 3, for rough estimate or from the plot in Figure 8, assuming 50-MHz frequency. We are going to use the latter 
parameter for our example, I = 44 rnA. 

Then the equation is as follows: 

C = 44 x 10--3 x 8 x 3 x 10--9 = 10080 x 10--12 = 0.01 JlF' 
0.1 

(3) 

2. Several of the capacitor manufacturers specify the maximum pulse slew rate. This allows the capacitor's 
maximum current to be calculated. For example, a 0.1-JlF' capacitor rated at 50 V /1iS can supply: 
i = cdv/dt = 0.1 x 50 = 5 A. This current is greater than the maximum current (I x N = 44 rnA x 8 outputs 
switching = 352 rnA) required by the device used in the previous example. 

ONE OUTPUT SWITCHING 
50~----------------------~ 

45 

0( 40 
E .~ 
I 35 .,. .. -g .--

30 ••• ~ .. )( 
25 )(. 

20+--r-.-'--r-~-r-.-'~~~ 
o 10 20 30 40 50 

FREQUENCY MHz 

Vee = 5 V, 
TA = 25°C, 
Output load = 60 pF/500 n 

Figure 8. Icc vs Frequency 
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Conclusion 

From what was mentioned previously, one can see how important is the bypaSsing technique. Bypass capacitors play 
a major role in achieving reliable systems. The absence of the bypass capacitor can generate false signals and create 
major problems across the entire board. Figure I shows the undesired ringing caused by simultaneously switching the 
outputs of the ' ABT541. Also, choosing a capacitor with negligible lead inductance can avoid unpredictable behavior 
at high frequencies. Locating the capacitor closer to the Vee pin of a device can avoid further complications and 
eliminate the ringing entirely. Figure 6 shows the Vee line beluivior with the bypass capacitor placed 0.3 inches away 
from the Vee pin, whereas Figure 9 shQWS the same plot with the same load, but the bypass capacitor is located at the 
pin, one can see the dramatic improvement achieved in the latter case. This technique can also be applied to Texas 
Instruments Widebus™ family .by bypassing all Vee pins. This was proven to be the most effective method for 
eliminating the Vee line ringing. It is always important to minimize the loop between the Vee pin, the ground, and the 
bypass capacitor. Finally, choosing the capacitor size by using either method mentioned earHer is highly recommended. 
If one considers all these issues, a good bypass technique can be achieved. 
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Figure 9. Vee Line Disturbance vs Frequency 
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Introduction 

The data in this application note demonstrates the skew between the outputs of a sample of Texas Instruments Advanced 
BiCMOS (ABT) devices. This paper will explain which output skew is being examined, where the data for these curves 
comes from, and how the data is analyzed. Also, some of the errors that may be present in the data will be discussed. 

Skews 

Skew is a term that is used to define the difference, in time, between two different signal edges. There are several different 
types of skew currently being used, they are defined in JEDEC 99 clause 2.3.5: 

Output Skew (tsk(o» - The difference between two concurrent propagation delay times that originate at 
either a single input or two inputs switching simultaneously and terminating at different outputs. 

Input Skew (tsk(i» - The difference between two propagation delay times that originate at different inputs 
and terminate at a single output. 

Pulse Skew (tsk(p» - The difference between the propagation delay times tpLH and tpHL when a single 
switching input causes one or more outputs to switch. 

Process Skew (tsk(pr» - The difference between identically specified propagation delay times on any two 
samples of an IC al1dentical operating conditions. . 

Limit Skew (tsk(l) - The difference between: 1. The greater of the maximum specified values oftpLH 
and tpHL and 2. The lesser of the minimum specified values of tpLH and tpHL' 

The skew discussed here is the skew of propagation delays across the outputs of a device. More specifically, it is the 
difference between the largest value obtained for a propagation delay and the smallest value across all of the outputs. 
For example, if output 3 has the largest propagation delay tpLH and output 14 has the smallest, then the output skew for 
this device would be the difference between the propagation delays for output 3 and output 14 (see Figure 1). 

The majority of the curves presented in this paper consist of data taken on devices that have one output switching at a 
time. This produces a skew that should not be confused with the defined data sheet skew tsk( 0)' The data sheet value for 
tsk( 0) is found by switching all of the outputs simultaneously. Two of the devices examined in this paper (' ABTl6240, 
'ABTI6500A) include curves Which present tsk(o) data. 

Source of Data 

The data used to produce the curves presented in this paper was extracted from the characterization data bases used to 
set the data sheets for the devices presented. The sample size of the data base is approximately thirty devices for each 
characterization lot ( wafer) used. 

The data was sorted so that the maximum skew for each device at a particular Vee and temperature combination could 
be determined. Next, the maximum skew values were averaged to produce a data point for each transition. Further 
statistical analysis of this data was performed to calculate a standard deviation of the maximum skew across the devices. 
This value was then used to produce a three standard deviations data point for each Vee and temperature combination. 
The data is presented as a family of curves across Vee with each member of the family being an output 
skew versus temperature curve. The curves for each device are broken out by output transition (i.e. tpLH, tpHL)' Each 
transition is further separated into a set of curves depicting the average skew across the devices and a set representing 
the average skew plus three standard deviations. 

For those devices (' ABTl6952 and ' ABTl6500A) which have registers, the data path chosen for each device was the 
path which put the device in a transparent mode. A:lso, for the bidirectional devices (,ABTl6245, 'ABTl6952, and 
'ABTl6500A) the A-to-B direction was used. 
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Figure 1. Skew = ItpLH14 - tpLH31 

Sources of Error in Data 

The data in this paper was taken on an IMPACT tester, which is a piece of automatic test equipment used to characterize 
integrated circuits. The tester is offset using a golden unit which has had data taken on a lab bench setup. It is this process 
of offsetting which is the main source of error in the data. 

Briefly the tester is offset in the following manner: First the golden unit has its propagation delay measurements taken 
at 25°C and 85°C using a pulse generator as the source and an oscilloscope as the measurement unit. The golden unit 
is then placed on the IMPACT and the data is again taken. The difference between the two values is the offset. The 25°C 
offsets are used for the data taken at -55°C, -40°C and 25°C while the 85°C offsets are used at 85°C and 125°C. 

Great care is taken during this process to ensure that the induced error is kept to a minimum. For example, the boards 
are checked before use to ensure the output loads are correct, the oscilloscope is calibrated each day and the input signals 
are closely monitored to ensure that the intended signal is delivered to the golden unit. 

This reduction in error is quite important in this application due to the fact that the average skews for the devices are 
about 200 ps. A 20-ps error in offsets translates into an approximate error of 10% in the output skew data. 

However, it can be seen in the curves presented here that the error has been kept to a minimum and that the curves are 
fairly well behaved. 

Conclusion 

The family of curves presented in this paper demonstrates that the Texas Instruments Advanced BiCMOS family of 
devices can be expected to produce an average skew between outputs that will remain belowAOO ps for devices with 
single switching outputs. Also, when a device has its outputs switching simultaneously, the average skew across the 
outputs can be expected to remain below 700 ps. 
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Introduction 

The evolution to a 3.3-V supply voltage is being driven by a complex matrix of requirements. Leading the way are the 
characteristics of advanced semiconductor processing and the need to reduce system power without a corresponding 
tradeoff in system performance. Reduction of the horizontal and vertical feature sizes of transistors is the most common 
method of increasing the density of cells that can be contained in an integrated circuit. These feature sizes or geometries 
are typically represented as minimum process dimensions for advanced products such as dynamic random access 
memories (DRAMs). 

DRAM manufacturers have forecasted that all 64M-bit versions will be developed for operation from a supply voltage 
of 3.3 ± 0.3 V. For 16M-bit DRAM products there is no such rule of thumb as certain vendors expect to operate from 
3.3 V, while others will offer different product versions with differing voltage levels. An approach used by several 
manufacturers is to provide 5-V power supply operation externally with internal step-down conversion to 3.3 V. For 
static random access memories (SRAMs), manufacturers have announced that most 16M versions will operate at 3.3 V 
or lower (down to 2.7 V). 

Typical 1M-bit DRAM geometries are on the order of 1.2 ~, and it is not a problem to apply a 5-V power supply to 
this type of product. However, as the feature sizes of DRAMs shrink, the stresses of 5-V operation can preclude their 
reliable operation due to high field-effect failures. One such effect is hot-carrier injection which over time increases the 
transistor's threshold, leading to eventual nonoperation. Another field-effect concern is the breakdown ofthe transistor's 
gate oxide causing internal shorts. Therefore, reducing the supply voltage is one way to ensure reliable operation of 
devices fabricated in state-of-the-art processes. 

The reduction of Vee from 5 V to 3.3 V reduces the power consumed by the device which increases system reliability 
while reducing costs associated with the removal of the heat. The power consumption of a device is primarily a function 
of its capacitive load, frequency of operation, and supply voltage. However, capacitive load and frequency have a linear 
effect on a device's power consumption while supply voltage has a square 'relationship. Because of this square 
relationship a small reduction in voltage significantly reduces the power consumed, as illustrated in Figure 1, and is a 
driving factor towards 3.3-V operation, 
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The Market for Low Voltage 

User demand for low-voltage products can be grouped into specific brackets depending on their performance-power 
priorities. End equipments such as multiuser servers, engineering workstations, high-end desktop PCs, and other 
high-performance motherboards favor high performance over low power, but are interested in 3.3-V products to reduce 
or eliminate bulky, noisy cooling fans in the attempt to shrink external case size for better desktop fit. Some end 
equipments favor low power at the expense of high performance such as battery-powered notebooks and palmtop 
computers, portable test equipment, and point-of-sale terminals. A few end equipments require equal priority for high 
performance and low power such as laptop computers, automotive and air/space products. 

The universal benefits to users of low-voltage products are higher reliability and lower cost. The higher reliability is 
relative to standard 5-V solutions and results from lower stress gradients on device junctions and oxides, lower buildup 
of heat due to lower power consumption, and improved signal integrity from the reduction in ground bounce and signal 
noise. Lower power consumption usually yields lower costs since power costs money to generate and heat costs money 
to dissipate: All things considered, it is desirable to use inexpensive plastic packages instead of metal or ceramic to 
dissipate heat. For battery users, an added benefit of the lower power consumption of low-voltage products is one of 
increased battery lifetime. 

Of all the end-equipment groups which can benefit from the use of low-voltage products, it appears that demand will 
be initially driven by battery-operated computers. This market segment is defined by notebook and palmtop computers, 
as well as point-of-sale terminals which are designed to capture data at remote field sites and either store it for 
downloading later or transmit it real time via an on-board transmitter. The goal for these systems is to have a battery life 
of 8 to lO hours, roughly the equivalent of one work day or the time to complete a transcontinental airplane trip. 

The unregulated battery market is itself quite varied, however, because different batteries exhibit very different voltage 
characteristics between fully charged and discharged states. Two AA batteries provide for 3-V supply when charged, 
decreasing to about 2.7 V after use. Three NiCad batteries provide for a baseline 3.6-V supply fully charged but the 
spread actually runs from about 3.3 V up to 3.9 V. Fornow the unregulated battery market demands low-voltage products 
which are optimized to run from 2.7 V up as high as 3.9 V. Since performance is directly related to supply voltage, it 
is more important for device optimization to be extended down to 2.7 V, where devices will slow down appreciably. 

There are some barriers for low-voltage acceptance in the short term. Specification standardization remains an issue. 
Also, the access to adequate supplies of 3.3-V devices can be a problem. Generally, DRAM memories are leading the 
way into 3.3-V operation with SRAM memories close behind: Coupled with the low-voltage microprocessors now 
available, systems are being implemented with the core components operating at 3.3 V, with volume requirements not 
beginning until the '94- '95 time frame. Hindering the migration to a full 3.3-V system is the availability of support 
products such as: disk drives, LCDs, AID converters, RF transmitters, and EPROMS. 

Migration to 3.3 V 

The need to migrate to power supplies with supply voltages less than 3.3 V has been an issue since 1984 when two 
JEDEC standards were adopted. Standard 8.0 was intended to address both regulated (3-V to 3.6-V) and unregulated 
(2-V to 3.6-V) battery applications. Standard 8.1 was intended to address higher-performance applications operating 
from a regulated power supply that could interface to a standard 5-V TIL device as well as a low-voltage device. 
Essentially Standard 8.0 established regulated low-voltage CMOS (LVCMOS) and unregulated low-voltage 
battery-operated (LVBO) interfaces, and Standard 8.1 established the low-voltage TIL (LVTTL) interface. 

Committee members have since determined that the original two standards are inadequate. Since most systems currently 
require a TIL interface, Standard 8.1 LVTIL is the most critical one being reviewed now. When ratified, the new 
L VTIL standard will present methods for interfacing with 5-V systems and contain a provision for battery-operated 
systems. Until this happens, a generic lack of compatibility will exist between the various 3.3-V and 5-V interfaces. 
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Existing solutions for 3.3-V operation have historically been 5-V products and processes characterized for 3.3-V 
operation. A CMOS process is typically chosen because of the scaling effect of the inverter thresholds with respect to 
the supply voltage. HCMOS and Advanced CMOS devices support both 5-V and 3.3-V operation by this method. One 
drawback is slower propagation delay when compared to parts specifically designed for 3-V operation. A limitation of 
many of these devices is their inability to directly interface to a 5-V system when running off a 3.3-V supply, due to 
diodes from the input and input/output (110) pins to Vee. This limits input voltages to Vee + 0.5 V and limits direct 
connection to a 5-V system. 

Mixed-Mode Operation 

This dilemma of device incompatibility between the large installed base of 5-V systems with the newly emerging 3.3-V 
systems is a serious industry concern. Mixed-mode operation allows for direct communication between the two systems. 
Devices which support this mode must be designed for maximum input voltages of 5.5 V without any long-term 
reliability issues. Another concern is that the output drive must be capable of driving a standard-TIL backplane, while 
still providing for rail-to-rail switching for compatibility with 3-V CMOS systems. 

Figure 2 compares the standard-TIL dc interface levels with two of the emerging low-voltage standards. Low-voltage 
CMOS (LVCMOS) is a pure CMOS specification that specifies low current rail-to-rail output drive along with input 
voltage levels, Vm and VIL' which are ratios of V cc. Low-voltage TIL (LVTIL) utilizes the standard-TTL input levels 
of 0.8 and 2 V as well as specifying a higher dc output drive than LVCMOS. To ensure interoperability between these 
three varied standards, a multipurposed low-voltage interface device must meet all of the requirements of the three 
different specifications. 

LVCMOS 
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(3V-3.6V) 
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VOH VCC-O.l 
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TTL 
(4.5 V - 5.5 V) 
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Figure 2. Comparison of 3.3-V and S-V Interfaces 
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LVT Family Characteristics 

To address the need for a complete low-voltage interface solution, Texas Instruments has developed a new generation 
of logic parts capable of mixed-mode operation. The LVT series of parts rely on a state-of-the-art submicron BiCMOS 
process to provide up to a 90% reduction in static power dissipation over ABT devices, and provides the following family 
characteristics: 

5.5-V maximum input voltage 

Specified 2.7- to 3.6-V supply voltage 

110 structures that support power-on (live) insertion 

Standard TTL output drives of: 
VOH=2 V atIOH =-32 rnA 
VOL = 0.55 V atIOL = 64 rnA 

Rail-to-rail switching for driving CMOS 

Maximum supply currents of: 
IcC(L) = 15 rnA 
IcC(H) = 250 IlA 
ICC(Z) = 250 JlA 

Propagation delays of: 
tpd <4.6 ns 
tpd (LE to Q) < 5.1 ns 
tpd (eLK to Q) < 6.3 ns 

Surface-mount packaging support including fine-pitch packages: 
48- and 56-pin SSOP for LVT Widebus™ 
20- and 24-pin TSSOP for standard LVT 

LVT input/output characteristics 

Figure 3 shows a simplified LVT output and illustrates the mixed-mode signal drive designed into the output stage. This 
combination of a high-drive TTL stage along with the rail-to-rail CMOS switching gives the LVT series of product 
extreme application flexibility. These parts have the same drive characteristics as 5-V ABT devices, as shown in 
Figure 4, providing the dc drive needed for existing 5-V backplanes and allowing for a simple solution to reduce system 
power via the migration to 3.3-V operation. 

Not only can LVT devices operate as 3-V-to-5-V level translators by supporting input or 110 voltages of 5.5 V with 
Vee = 2.7 to 3.6 V, the inputs can withstand 5.5 V even when V CC = 0 V. This allows for the devices to be used under 
partial system power-down applications or when live insertion is required. 
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Bus Hold 

Many times devices are used in applications that do not provide a pullup or pulldown voltage to the input or I/O pin when 
the driving device goes into a high-impedance state, as in the case of CMOS buses or nonbused lines. To prevent 
application problems or oscillations, a large pullup resistor is typically used, but this consumes board area and 
contributes to driver loading. The LVT series of devices incorporate active circuitry that holds unused or floating inputs 
or I/Os at a valid logic level. This circuitry provides for a typical holding current, ± 100 J.lA, that is sufficient enough 
to overcome any CMOS-type leakages. Since this is an active circuit, it does take current, approximately ±5oo J.lA, to 
toggle the state of the input. This current is negligible when compared to the magnitude of current that is needed to charge 
a capacitive load, and does not affect the propagation delay of the driving output. 

Conclusion 

LVT devices solve the system need for a transparent interface between the low-voltage and 5-V sections by providing 
for mixed-signal operation. The devices support live insertion or partial-power applications while providing low-input 
leakage currents. The outputs are capable of driving today's 5-V backplanes with a considerable reduction in the device's 
power consumption and are packaged in state-of-the-art fine-pitch surface-mount packages. 

Widebus is a trademark of Texas Instruments Incorporated. 
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Abstract 

In order to meet current and future system requirements of increasing speed and decreasing size, integrated circuit 
manufacturers are pushing the edge on existing packaging technology. No longer is a component's performance 
determined by process technology alone but also by the thermal limitations of its package. As a leader in package 
technology, Texas Instruments has introduced a number of fine pitch packages and is acutely aware of the thermal 
considerations which must be examined by systems designers. This paper is intended to create awareness and 
understanding of thermal issues and to explore factors which influence thermal performance. 

Introduction 

Thermal awareness became an industry concern when surface mount (SMT) packages began replacing through hole 
(DIP) packages in PCB designs. Circuits operating at the same power enclosed in a smaller package meant higher power. 
To add to the issue, systems were requiring increased through-put which resulted in higher frequencies, increasing the 
power density even further. Not only are these same concerns still haunting designers today, they are progressively 
getting more severe. 
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Figure 1. Advanced Packages 
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A glance at Figure I will explain part of the reason for increased attention to thermal issues. As a baseline for comparison 
the 24-pin SOIC is pictured along with several fine-pitch packages supplied by TI, including the 24-pin SSOP (shrink 
small-outline), 48-pin SSOP and the 100-pin SQFP (shrink quad, flat pack). The 24-pin SSOP (8, 9, 10 bits) allows for 
the same circuit functionality of the 24-pin SOle to be packaged in less than half the area, while the 48-pin SSOP (16, 
18, 20 bits) occupies just slightly more area but has twice the functionality of the 24-pin SOIC. This same phenomena 
is expanded even further with the lOO-pin SQFP (32 and 36 bits) which is the functional equivalent of four 24-pin or 
two 48-pin devices with additional board savings over that of the SSOP packages. As the trend in packaging technology 
continues to give way to smaller packages, attention must be focused on the thermal issues this creates. 

Reliability 

The overriding effect of increased power densities in integrated circuits is a decreas~ in overall system reliability. A 
direct relationship exists between junction temperature and reliability which can be shown using the Arrhenius equation. 

AF = Exp [EaJk(lffl - Iff2)] 
(1) 

Where: 
AF = acceleration factor 
Ea activation energy (e V) 
k Boltzmann's constant (8.617 x 10--5 eV/K) 
T1 use junction temperature (K) 
T2 stress junction temperature (K) 

The acceleration factor can be used to determine the failure rate of a given component. 

FR (failure rate) = lIAF 
(2) 

Table I provides an example of a device with an initial junction temperature of 100°C and the calculated failure rate 
decrease as the in use junction temperature is lowered. The data given in Table 1 indicates that lower junction 
temperature will result in increased system reliability. 

Table 1 

TEMPERATURE 
AF FR %FR 

°C DECREASE 

100 1 1 0 

90 1.54 0.65 35 

80 2.41 0.41 59 

70 3.9 0.26 74 

60 6.48 0.15 85 

Ea=0.5eV 
% FR decrease = 1 - FR 

A better understanding of the factors which contribute to junction temperature (Tj) will provide a system designer with 
more flexibility when attempting to solve thermal issues. Device junction temperature is determined by the following: 

Where: 
Tj junction (die) temperature (0C) 
Ta . = ambient temperature (0C) 
ElJA = thermal resistance of the package from the junction to the ambient (OCIW) 
PT = total power of the device (W) 

(3) 

Among the things that can alter junction temperature are lower chip power consumption, longer trace length, heat sinks, 
forced airflow, package mold compound, lead frame size and material, surface area, and die size. Some of these are 
mechanically inherent to a particular package while others are controlled by the designer and are application specific. 
To understand which variables can be influenced by practicing good thermal design techniques requires a more detailed 
investigation of power considerations as well as thermal resistance measurements. 
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Power Consumption 

One way to lower the junction temperature (Tj) of a device, thus improving reliability, is to lower the power 
consumption. A variety of options are available to help achieve this, such as, low power process technologies, reduced 
output swing, and reduced power supply voltage. A close look at the power performance and advantages of several 
popular logic families will assist the designer when choosing what best fits hislher needs. 

The choices available from Texas Instruments for high speed bus-interface ranges from standard bipolar (F) to advanced 
CMOS (ACLIACT) to state-of-the-art BiCMOS (BCT) and advanced BiCMOS (ABT). Figures 2-4 show current 
consumption comparisons of '244 functions for these technologies across frequency. As expected, the bipolar device 
consumes more current than the CMOS device at lower frequency, but as frequency increases this relationship no longer 
holds true. In fact, there exists a region in the frequency range where the CMOS device will consume more current than 
the bipolar device. The point at which they are equal is referred to as the cross-over frequency. Notice the low frequency 
where the cross-over point for ABT and ACT occurs. 
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Figure 4. Icc vs Frequency (All Switching, 50% Duty Cycle Enabled) 

Typical applications for bus-interface devices require them to be disabled or in the stand-by mode during certain periods 
of time, for instance, while other devices access the bus. This can result in a large decrease in current consumption for 
ABT, BCT, and ACT devices which have low stand-by current. These values are given in the data sheets as ICC for ACT 
and ICCZ for ABT (250 J..lA) and BCT (= 10 rnA). Current consumption data versus percent duty cycle enabled is shown 
in Figure 5. The frequency of the data is held constant at 25 MHz and all outputs are switching. 
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Figure 5. Icc vs Duty Cycle Enabled (25 MHz) 

The power consumption data provided is limited to a small range of variations, however, using this data along with 
standard formulas power consumption can be calculated for specific applications. 

Power Calculations 

when calculating the total power consumption of a circuit, both the static and the dynamic currents must be taken into 
account. 

Both bipolar and BiCMOS devices have varying static current levels depending on the state of the output (ICCL, leCH, 
leCZ), while a CMOS device has a single value for ICC' (These values can be found in the individual data sheets.) ACT 
and ABT inputs when driven at TTL levels will also consume additional current because they may not be driven all the 
way to V cc or GND, therefore the input transistors are not completely turned off. This value is known as MCC and is 
also provided in the datasheet. 
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Dynamic power consumption results from the charging and discharging of both internal parasitic capacitances as well 
as external load capacitance. The parameter for ACT and AC and devices which accounts for the parasitic capacitances 
is known as Cpd and is obtained using the following formula, and is found in the datasheet. 

Where: 
Fi 

VCC = 
CL 
ICC = 

Cpd = [Icc (dynamic)/(VCC x Fi)] - CL 

input frequency (Hz) 
supply voltage (V) 
load capacitance (F) 
measured value of current into the device 

(4) 

Although a Cpd value is not provided for ABT, BCT, or F devices, ICC versus frequency curves display essentially the 
same information. The slope of the curve provides a value in the form of mA/(Mhzxbit), which when multiplied by the 
number of outputs switching and the desired frequency, provides the dynamic power dissipated by the device (without 
the load current). 

The following equations can be used to calculate total power for CMOS, Bipolar, and BiCMOS devices. 

PT = PS(tatic) + PD(ynamic) 

CMOS 

AC (CMOS-level inputs) 

Ps = VCC x ICC 
PD = [(Cpd + CL) x VCC2 x fd Nsw 

ACT (TIL-level inputs) 

Ps = VCC [Icc + (NTTL x MCC x DCd») 
PD = [(Cpd + CL) x VCC2 x fdNsw 

BiCMOSlBlpoiar 

Ps = VCC [DCen(NH x ICCHINT + NL x ICCLINT) 
+ (l-DCen)Iccz] + (NTTL x Mcc x DCd) 

Note: ~ICC = 0 for bipolar devices 

Where: 

VCC 
ICC 
ICCL 
ICCH 
ICCZ 
MCC 
DCen 
DCd 
NH 
NL 
Nsw 
NT 
fl 
f2 
VOH 
VOL 

PD = [DCen xNsw xVCC xfl x (VOH- VOL) xCd 
+ [DCen x Nsw x Vee f2 x (mAlMHz x bit») x 10-3 

supply voltage (V) 
power supply current (A) from the datasheet) 
power supply current when outputs are in the low state (A) (from the datasheet) 
power supply current when outputs are in the high state (A) (from the datasheet) 
power supply current when outputs are in the high-impedance state (A) (from the datasheet) 
power supply current when inputs are at a TTL level (A) (from the datasheet) 
% duty cycle enabled (50% = 0.5) 
% duty cycle of the data (50% = 0.5) 
number of outputs in the high state 
number of outputs in the low state 
total number of outputs switching 
total number of outputs 
operating frequency (Hz) 
operating frequency (MHz) 

CL 
mA/(Mhzxbit) = 

output voltage in the high state (V) 
output voltage in the low state (V) 
external load capacitance (F) 
slope of the ICC vs frequency curve 

(5) 

(6) 

(7) 

(8) 

(9) 
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Thermal Resistance Values 

Design trends requiring board size reduction have made way for circuit manufacturers to produce fine-pitch packages 
which appear to threaten the reliability of systems due to further thermal constraints. As a leader in packaging 
technology, Texas Instruments has done considerable research into the validity of traditional thermal measurements and 
data provided by circuit manufacturers. 

Unlike datasheet parameters, where the industry has adopted a standard load for measurement (50 pf, 500 Q), the 
measurement of 8JA has no standard to which all manufacturers comply. The problem facing the designer wishing to 
make comparisons of thermal data from several manufacturers is that this could be an apples to oranges type comparison. 
As a result, a software package has been developed at TI to allow designers to obtain thermal data based on their specific 
application. 

The validity and usefulness of the traditional approach to presenting 8JA values became a pressing issue when TI and 
another manufacturer measured an identical package and obtained results which varied by 40%. Extensive research led 
to the conclusion that the methodology used to measure 8 JA did not cause the discrepancy but the physical aspects such 
as trace length, trace width, number of devices per board, and proximity of the other devices did. 

To demonstrate the extreme impact of trace length alone, Figure 6 shows graphs of the 8JA values for Texas Instruments 
48-pin shrink small-outline package (SSOP) at 0 lfm and 250 lfm with varying trace lengths. The 48-pin SSOP is 
pictured in Figure I for a side by sid.e comparison with the standard 24-pin SOle, the 24-pin SSOP and the 1 ~O-pin SQFP. 

, The data in Figure 6 clearly shows the need for more complete thermal data, not simply a single data point. 
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Figure 6. 48-Pin SSOP 8JA vs Trace Length 

There are, of course, other methods to lower the 8JA of a device. Using heat sinks or blowing air across a device will 
certainly improve the ability to remove heat from its surface. Figure 7 provides 8JA data for the 48-pin SSOP with trace 
lengths of200 mils and I inch while varying the amount of airflow. Although many applications tend to limit the amount 
of airflow allowed, it provides excellent benefits when possible. 
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Figure 7. 48·Pin SSOP E>JA vs Airflow 

A comparison was made of several variables which have a direct effect on E>JA values. This data is shown in Figure 8. 
Surprisingly, the major contributing factor is trace length not airflow. Once again, this validates the need for 
improvement not necessarily in the test methodology used to calculate E>JA values, but certainly in the way they are 
provided. 

VARIABLE RANGE % CONTRIBUTION 

0 Trace Length 75 mils - 2000 mils 41.4 - Airflow o LFM - 500 LFM 28.8 - Board Extension 
After Trace o mils - 400 mils 6.5 

~ 
Board Extension 
After Package End o mils - 755 mils 2.6 

OIl Trace Thickness 1 oz-2 oz 2.2 

ti::i:il Trace Width 3 mils -15 mils 2.1 

E Power 0.5W-l.5W 0.1 - Total Interactions Between Factors 16.3 

Figure 8. 48·/56·Pin SSOP K·Factor Board Modeling 
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Texas Instruments has taken the step of providing 8JA values for a variety of packages (including the SOlC, SSOP and 
QSOP) in a user-friendly software package. The program allows the designer to specify hislher own conditions such 
as trace length, airflow, proximity of other devices, and trace width in order to obtain realistic thermal solutions. 

Conclusion 

How can a system avoid being a reliability nightmare in today's world where: 

• Eight-bit devices are being replaced by 16 and 32 bits in a single package, increasing the power. 
• Higher operating frequencies add to the increase in power. 
• Fine-pitch packages are reducing the amount of available surface area to remove heat from a device. 

Semiconductor manufacturers must take the first step and provide realistic and useful thermal information which will 
provide designers key variables to focus on for thermal management. 

For Further Information 

Thermal Software 

Contact the factory - (903) 868-7682 

Power Dissipation 

Advanced CMOS Logic Designer's Handbook, Texas Instruments, 1988 

SSOP Designer's Handbook, Texas Instruments, 1991 
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Introduction 

Over the past several years the advancements in semiconductor processing have been combined with advanced surface 
mount packages to offer solutions to board area concerns, as well as, providing for increased system performance. 
Figure 1 compares the reduction of the package's lead pitch to that of both CMOS and BiCMOS transistor geometries. 
This paper will explore the different types of fine pitch logic packages and the bus interface solutions provided when 
they are combined with sub-micron semiconductor processes. 
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Figure 1. Packaging/Processing Evolution 

Evolutions in Device Packaging 

With the need for increased functionality in less board area has come the consolidation of much of the board's logic into 
higher complexity devices. In many cases the discrete logic parts that remain, primarily interfacelbus drivers, must 
occupy the board area leftover after the higher level chips, i.e., microprocessor, ASICs, memory, etc., have been laid 
out. To meet this task the standard small-outline Integrated circuit (sorC) has evolved in two distinct paths. One path 
reduces the package's area and volume (see Figure 2), and the other increases the bit density of the device (see Figure 3). 

One method to increase bit density is to keep the number of pins constant while reducing both the lead pitch and package 
area. The 20124 pin SSOPs utilize a 0.65-mm lead pitch to achieve over a 50% reduction in area, compared to their 
standard sorc counterparts. The package height is also reduced from 2.65 mm for the sorc to 2 mm for the 20124-pin 
SSOPs. This reduction in volume translates into tighter board to board spacing, allowing for denser memory arrays. 

The advent of the Personal Computer Memory Card International Association (PCMCIA) standard has required that 
the package height be reduced even further, thus spawning the thin small-outline package (TSOP). This package utilizes 
0.65-mm lead pitch and has a maximum device height of 1.1 mm. With an area of 59 mm2, this package utilizes 86% 
less volume than the standard 24-p~n sorc, facilitating the use of logic functions on these cards. 
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D 
24-Pin SOIC 

Area = 165 mm2 

o 
24-Pin SSOP 

Area=70mm2 

o 
24-PinTSOP 

Area=54mm2 

24-PinSOIC 

Height = 2.65 mm 
Volume = 437 mm3 

Lead Pitch = 1.27 mm 

24-Pin SSOP 

Height = 2 mm 
Volume = 140 mm3 

Lead Pitch = 0.65 mm 

24-PinTSOP 

~ 

Height = 1.1 mm 
Volume = 59 mm3 

Lead Pitch = 0.65 mm 

Figure 2. 24-Pin Surface Mount Comparison 

o 
24-PinSOIC 

Area = 165 mm2 

D 
48-PinSSOP 

Area = 171 mm2 

10o,.Pin SQFP and 
10o-Pin Cavity SQFP 

Area = 266 mm2 

24-Pin SOIC 

Height = 2.65 mm 
Volume = 437 mm3 

Lead Pitch = 1.27mm 

48-Pin SSOP 

Height = 2.74 mm 
Volume = 469 mm3 

Lead Pitch = 0.635 mm 

100-Pin SQFP 

.;1'------~ 
Height = 1.5 mm 

Volume = 399 mm3 
Lead Pitch = 0.5 mm 

100-Pin Cavity SQFP 

)l=: ==.:~ 
Height = 2.3 mm 

Volume = 612 mm3 
Lead Pitch = 0.5 mm 

Figure 3. High Pin-Count Comparison 

Another way to increase bit density is to reduce the lead pitch of the package. The 48/56-pin shrink small-outline package 
(SSOP) halves the lead pitch of the SOle package from 1.27 mm to 0.635 mm, allowing for twice the number of I/O 
pins in the same board area. Eight-, nine-, and ten-bit functions now become 16-, 18-, and 20-bit parts. The 100-pin 
shrink quad flat package (SQFP), along with the high-power cavity':SQFP, further reduce the lead pitch to 0.5 mm. These 
packages double the bit density over the 48-pin SSOP with only a 50% increase in area. Both of these high pin count 
packages allow for 32- and 36-bit logic functions, providing for efficient buffering of today's 32- and 64-bit bus widths. 
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Thermal Impedances of Fine-Pitch Packages 

As package area decreases, which is the case for the 20- and 24-pin SSOP and TSOP, the thennal impedance of the 
package to the ambient environment (ElJA) increases. Figure 4 illustrates the fact that this relationship is almost linear, 
and for a 50% reduction in area, ElJA doubles for the 24-pin SSOP and TSOP. Because of the higher ElJA, additional 
attention must be given to the power dissipation of the device to insure proper operation. 
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Figure 4. ElJA vs Airflow for 24-Pin Packages 

A similar power consideration occurs with the high pin count packages due to the increased number of bits causing 
higher power dissipation per package. Figure 5 compares ElJA for the 24-pin SOle, 48-pin SSOP, 100-pin SQFP, and 
cavity SQFP. The cavity package mounts the lead frame directly to one of the metal lids of the package. This mounting 
provides a direct path for the heat to flow from the die to the ambient environment. This package accommodates both 
cavity up or down assembly allowing for both conduction, into the board, or convection, into the ambient, cooling. 
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Figure 5. ElJA vs Airflow 

One factor influencing ElJA is the trace length that is connected to the package lead finger. This is because some of the 
heat is taken out of the package through the lead and dissipated into the board as well as through the package top and 
into the ambient air. Non-standard trace length factors have been identified as a major contributing factor in differences 
between different manufacturer's published thennal values. Figure 6 shows the effect that trace length has on the 48-pin 
SSOP'sElJA· 
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Figure 6. 48-Pin SSOP eJA vs Trace Length 

Evolutions in Device Processing 

With the improvements to microprocessor clock rates and memory access times, bus-interface devices have become a 
larger percentage of. the . total bus cycle time. To keep pace with the need for faster logic many semiconductor 
manufactures are utilizing sub-micron BiCMOS processes, utilizing shorter gate lengths and thinner gate oxide for 
device speed improvements. The reductions in transistor area result in less intrinsic capacitance allowing faster internal 
gate delays, as well as lowering the output capacitance (Cilo). With a lower Cilo, ABT devices minimize their impact 
to system loading. 

In a transmission line environment, whim the driver's edge rate is less than twice the line's propagation delay, distributed 
output loading has the effect of reducing the characteristic impedance (Zo) of the transmission line. The higher the 
distributed capacitive load, the lower the apparent impedance, making it harder for the driver to switch the line on the 
incident wave. This well known transmission line loading equations is: 

Z'=~ 
o /1 + ':.E. 

Co 

(1) 

where Zo is the line's unloaded characteristic impedance, Co is its intrinsic capacitance per unit length, and Cd is the 
distributed capacitive load per unit length. 

Figure 7 shows how the a device's output capacitance can lower a line's impedance, as in the case of a backplane. If the 
effects of the other board capacitance contributors - connectors, vias, and trace stubs, are assumed to be constant 
regardless of the device used, and thus ignored, a comparison of transmission line loading between different 
technologies can be made. 
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3.3-V Operation 
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Figure 7. Loaded Zo vs Distributed Capacitance 

As process geometries move towards gate lengths of 0.5 11 and below, coupled with the desire for lower power 
consumption, 3.3-V operation becomes necessary. Because the migration to 3.3 V will be gradual, gated by the 
availability of semiconductor functions, the need for mixed signal level operation will be critical for bus interface 
devices. That is the input and 110 pins will be able to ha:ve input voltage levels up to 5.5 V without any conduction paths 
to V ce. The outputs should also be capable of driving a standard 5-V backplane, which would translate into drive 
currents of at least -15 rnA of lOR and 64 rnA of IOL. 

Advanced Bus-Interface Solutions 

Memory Driver Usages for the SSOP 

As pointed out above, any of the SSOPs can be utilized as buffers in high-density memory arrays. In many instances, 
series-dampening termination is chosen, due to its ease of implementation and power savings. Numerous logic devices 
are available that incorporate the series-dampening resistor on chip, as in the BCT2XXX series of products, simplifying 
this type of termination. When these parts are packaged in the 20-pin SSOp, as in the 'BCT2240DB, a tremendous board 
real estate savings is realized over a discrete approach using external resisters and SOIC devices. For PCMCIA cards 
the driver must also offer low-power consumption, necessary for battery operation. The' AC I I 244PW (TSOP package) 
can be used in these applications due to its low static power CMOS characteristics. 

Many times when an output switches a large memory array the capacitive load is localized in close proximity to the driver 
and can be treated as a simple lumped load. In these instances it is useful to know how the propagation delay (lpd) of 
the driver changes with the additional capacitive load. The change in the driver's lpd is due to the interaction of its source 
impedance, Ron' with the capacitive load, Cj. Figures 8, 9, and 10 show this phenomena for the' AC1l244, 'BCT2240, 
, ABT I 6244, and ' ABT32245 for both single and multiple outputs switching. 
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These three figures illustrate the effeot that the output impedance of the driver has over tpd degradation. Figure 8 shows 
that even though the ' AC 11244 has symmetrical high and low output drive current ratings of 24 rnA, tpHL show more 
degradation versus capacitive loading due to the graded tum-on of the output to minimize simultaneous switching noise 
[ground bounce]. Many advanced CMOS logic devices utilize this graded tum-on, but not without the penalty of slower 
propagation delays at higher capacitive loads. Figure 7 shows a similar asymmetrical tpHL performance, but now it is 
due to the inclusion of a 33-0 series output resistor. Contrasting the previous two graphs is Figure 10 which highlights 
the high-drive capability of the ABT16XXX and ABT32XXX devices, along with the symmetricaltpd performance that 
the -32164 rnA outputs deliver. 

Bus-Interface Usages for the SSOP 

The gains made by utilizing devices with faster propagation delays can be lost if the propagation delay degrades when 
mUltiple outputs on a package are switched simultaneously. This effect is gready reduced when a device is packaged 
in the 48156-pin SSOp, because this package allows the signal-to-ground ratio of a standard 8-bit function to be improved 
from 8:1 to 2:1, and the signal-to-Vcc ratio improves from 8:1 to 4:1. This multiple power pin system translates into 
a quieter on-chip power system when multiple outputs switch, resulting in less propagation delay degradation compared 
to a standard 8-bit function. The same can be said of the l00-pin SQFP and cavity SQFP which utilizes a 3:1 
signal-to-ground ratio. Figure 11 compares the change in too vs number of outputs switching (in phase) of a typical '244, 
buffer-type function when packaged in a 48-pin SSOP and loo-pin SQFP to the performance in a 20-pin DIP and SOle. 
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Figure 11. Typical .:\tpd vs Outputs Switching 
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Conclusion 

The various fine pitch surface-mount packages give the designer a wide range of solutions to today's system area and 
volume constraints. The high pin count SSOP and SQFP packages allow bus-interface devices to track the trend of wider 
data bus widths, while providing superior electrical performance when compared to the standard end-pin product. The 
cavity SQFP allows for higher power dissipation applications, allowing the interface device to operate at higher frequen
cies. The low pin count SSOPs occupy less volume than other surface mount devices, facilitating their use in height criti
cal applications. 

For Further Information 

Transmission Lines 

Advanced Schottky Family Applications, Texas Instruments Advanced Schottky Data Book, 1986 
Advanced CMOS Logic Designer's Handbook, Texas Instruments, 1988 

Power Dissipation 

SSOP Designer's Handbook, Texas Instruments, 1991 
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As the operating frequencies of 
microprocessors increase, the period of time 
allotlCd for memory access, arithmetic 
computation or similar operation decreases. With 
this in mind, a new series of Advanced Bus 
Interface Logic (ABll..) products developed with 
Texas Instnunents' sub-micron Advanced 
BiCMOS (ABT) process technology assume a 
prominent role as the key high performance logic 
needed in today's wmkstation, personal and 
portable computer, and telecom systems. The goal 
of this family of products is to provide system 
designers a bus interface solution combining high 
drive capability, low power consumption, signal 
integrity and propagation delays fast enough to 
appear transparent with respect to ovCIall system 
perfonnance. Fine pitch package options simplify 
layout, reduce required board space and decrease 
overall system costs. Novel circuit design 
techniques add value over competitive solutions. 

TRENDS IMPORTANT FOR TODAY'S 
SYSTEM DESIGNER 

Modem system designers face many 
complex challenges in meeting their design goals. 
The trends toward (need for) faster cycle times, 
lower power consumption, smaller footprints, 
greater reliability and lower total system cost 
combine to put ever increasing pressure on today's 
system designer. 

frequencies have increased steadily with each 
succeeding product generation. The most 
advanced RISe processors in development are 
touting frequencies in the area of 200 MHz. For 
production systems it is not unusual for processors 
to run on the order of SO MHz and above. 
Increasing clock and microprocessor frequencies 
are now beginning to put pressure on smrounding 
memory and logic to make greater contributions in 
reducing overall system cycle times and improving 
overall system performance. 

Higher performance systems require the 
designer to focus on total system power 
requirements. Faster systems traditionally require 
more power which often means more costly 
solutions. Power costs money to supply and 
heat buildup due to this power costs money to 
remove. Also, excess power consumption 
adversely affects reliability due to the increase in 
the junction temperature of the silicon 
components. Lower power devices reduce 
requirements for larger power supplies and high 
cost cooling techniques, and could lead to smaller 
system packaging. 

Occurring in parallel with demands for 
increased system performance and reduced system 
power consumption is demand to house systems in 
smaller cases, boxes, chassis and cabinets. This 
miniaturization requires that each system 
component be optimally laid out in silicon, 
packaged and mounted on the PCB board. 

The need for faster cycle time has Speed, power, size, cost and reliability 
traditionally been addressed by the microprocessor are all parameters by which system and end 
manufacturer. Oock and microprocessor 
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equipment success are measured. Semiconductor 
manufacturers must be sensitive to these 
parameters and be able to provide well-defined 
and designed products to meet these needs. 

ADVANCED BUS INTERFACE WGIC (ABIL) 
AS THE SYSTEM BUS INTERFACE 

Semiconductor vendors are required by 
system design houses to provide new products 
which are faster, consume less power, exist in 
smaller packages and present a lower relative cost 
than their predecessors. Since the early 1970s 
many different logic product technologies have 
attempted to meet these demands. 

Early logic product technologies often 
forced the system designer to make tradeoffs. 'As 
Figure 1 details, speed and power were the most 
typical design goals traded off. Solutions such as 
Schottky or HCMOS respectively offered high 

technologies thrived because they were cheap and 
readily available. 

The cycle time requirements for interface 
logic vary as a function of microprocessor and 
clock speed. In an 8 MHz system, the total system 
cycle available for completion of all operations is 
250 nanoseconds. This can be roughly budgeted 
into 160 nanoseconds for the memory access, 45 
nanoseconds for processor set-up and 45 
nanoseconds for the interface logic (including 
signal propagation across printed circuit board 
traces). With 45 nanoseconds available for 
interface, a forgiving, low-performance 
technology such as Low-power Schottky or 
HCMOS can be utilized. 

• 1 .. 
ABIL As cycle time 

requirements shrink, each 
nanosecond becomes critical in 
meeting the total system 
'budget'. The system designer 
has the option of using higher 

75 100 121 performance memories, 
Supply Current (rnA) processors or interface logic in 

'--_...::F1...::G.:;,.URE=;;;...;;.:l....;AB;.=.,T.:...;;..:A.:;,.SS;;,..UME=.:;..S;;,..O..;:;.;;...PTIMAL==...::POS...:;...::;;:..:m::,::O.:;,.N=--_---J squeezing additional 

speed at the expense of low power or low power at 
the expense of high speed. In a typical system 
application this logic sat between only a few 
system blocks such as a simple 8 MHz processor, a 
slow 256K DRAM, and a local TIL bus. Their 
functional role was little more than small-scale 
integration (SS1) or medium-scale integration 
(MS1). Despite these shortcomings, early logic 
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nanoseconds out of the system 
delay. There is great demand for in using 
interface logic to meet these budget needs because 
it is typically much less expensive for the designer 
to use than higher performance memories or 
processors. 



In light of decreasing total system cycle 
time requirements, the early logic technologies 
gave way to faster technologies. Significant gains 
made since the Schottky and HCMOS days result 
in products which no longer force the system 
designer into a tradeoff box. New product 
development in the area of complex memories, 
processors and ASIC's has led the way for an 
equal, if not greater, acceleration in new product 
development for advanced digital logic products. 

This development has propelled logic up 
from the ranks of. "glue" status, used to fill in 
design gaps around the other major system blocks, 
to its new position as the system "bus interface". 
Advanced Bus Interface Logic (ABIL) products 
are now responsible for controlling the signals 
between the backplane busses and the other major 
system design blocks. They have become a major 
system design block in their own right exerting 
significant influence over the performance of the 
final design. 

. In a modern-day system ABIL products 
are likely to connect many major system design 
blocks including application specific parallel 
processors, 4M DRAM's, fast cache SRAM's and 
complex ASIC gate arrays/standard cells. The 
task of this new breed of advanced logic is to 
effectively transceive the address, data and control 
signals of these IC elements to and from heavily 
loaded 'ITlJCMOS/BTL system backplanes. 

A wide variety of industry standard and 
proprietary backplane specs add to the difficulty of 
the task. At the low-end of the scale, exhibiting 
data transfer rates in the range of 10-20 
MByte/sec, are the PC AT and EISA type busses. 
For mid-range server and graphics workstation 
applications, the 50-100 MByte/sec data transfer 
rate range of Multibus IT and Microchannel type 
busses is typical. High-end server and ItIJlinframe 
computer applications require the greater than 100 
MByte/sec data transfer rates of Futurebus + type 
busses. Transceivers connecting to each of these 
backplanes need to provide very high drive current 
~pability to ~ffectively and reliably migrate 
SignalS across. ABIL products from Texas 
Instruments uniquely address this need. 

ENABLERS TO CONTINUOUS NEW 
PRODUCT DEVEWPMENT 

Reduction in minimum process 
dimension, enhanced value-added circuit design 
techniques, utilization'jof fine-pitch packaging and 
incorporation of lower power supply voltages are 
the most important enablers to continuous new 
development for logic products. 

The mmtmum process dimension 
represents the width of the transistor gate region 
and gives an indication of the switching speed of 
the transistor. In general, the smaller the 
minimum process dimension the faster the 
transistors will switch. An added advantage of 
reducing the minimum process dimension is the 
gain in gate density .which can be achieved. A 
gain in gate density results in increased device 
functionality without a corresponding increase in 
silicon die area. Currently state-of-the-art high 
volume production logic processes consider a 0.8 
micron minimum process dimension. However, 
work is ongoing to prototype more advanced 
processes characterized by 0.6, 0.5 and 0.35 
micron minimum process dimensions. 

Enhanced value-added circuit design 
techniques act to greatly increase the functionality 
of a logic device as well as improving its 
performance. These techniques often eliminate 
the need for the designer to utilize discrete 
components such as resistors, capacitors and 
diodes because these are built into the silicon 
device itself. Additionally optimizations in I/O or 
core cirouitry can positively effect speed and 
power performance. 

An aggressive drive exists to convert 
classic through-hole package approaches to totally 
~bove bo~ surf~ mount approaches. Occurring 
m parallel IS a drive. to upgrade existing surface 
mount packages with finer pin-to-pin pitches so as 
to minimize total package area. With smaller 
packages come increased reliance on thermal 
management techniques however. The increased 
difficulty in removing heat from the smaller 
packages may preclude the use inexpensive plastic 
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packages. The necessity to use ceramic or other 
, alternatives would act to drive design costs up. 

Finally, system designers are beginning 
to drive the semiconductor industry to move below 
5 Volts as the baseline for pOWCf supply of 
operation. The migration to lower voltages such 
as 3.3 Volts enhances the reliability of advanced 
process technologies exhibiting minimum process 
dimensions of 0.6microns or lower. The need for 
low voltage memory and processor product 
interface, lower device generated noise levels, 
lower power consumption and increased battery 
life for unregulated portable systems accelerate the 
demand for 3.3 Volt logic. New 3.3 Volt logic 
opportunities will emerge as system designers 
continue to rely on advanced process technologies. 

WHAT IS ADVANCED BICMOS (ABT) ? 

Advanced BiCMOS 
(ABT) is a product 
technology available today 
from Texas Instruments to aid 
designers doing high 
perfonnance bus 

IInIptI =-...... _,j-J 

ABT employs a sub-micron 0.8 
minimum process dimension. It combines 
elements of both bipolar and CMOS 
circuit/process technologies onto a single silicon 
chip. ABT offers the system designer the best 
combination of high speed, high drive and low 
power consumption in the industry. As shown in 
Figure 1, ABT provides a perfonnance point 
closer to the origin of the speedIpower graph than 
any other logic technology available. Specifically 
ABT is based on a CMOS core circuit structure 
with an NPN bipolar output transistor module 
added. This means adding about four additional 
masks to the CMOS process. The current single 
NPN transistor output structure of ABT has been 
optimized for 5 Volt operation. 

Simplified input and output stages of an 
ABT transceiver are shown in Figure 2. The 

....... -_ ...... 
.-------yoo 

management. It is currently 
available in many different 
product options including ","= HH---4--4- ...... 
8-bit octal, 16118/20-bit 
Widebus and 32!36-bit 
Widebus + versions. 

ABT INPUT STAGE ABT OUTPUT STAGE 

FIGURE 2. ABT INPUT/OUTPUT CIRCUIT STRUCTURE 

At TI ABT evolved 
from an earlier 1.5 micron 
BiCMOS process. It was designed to provide speeds ~ _____________________ ...J 

equivalent to existing advanced bipolar solutions inputs are designed to offer TIl.. compatible levels 
but with 90% less device power. This standard With guaranteed switching between a Vih min of 
BiCMOS introduced high perfonnance, lower 2.0 Volts and a ViI max of O.8Volts. Since these 
power bus interface products to the marketplace inputs are implemented with CMOS circuitry they 

, two years ahead of the nearest competitor. Since offer characteristic high impedance for low 
its bus interface introduction in 1987, TI has leakage and low capacitance for minimal bus 
utilized BiCMOS and Advanced BiCMOS in loading. The CMOS supply voltage of the input 
products such as mixed-signal integrated circuits, stage is dropped by diode Dl and transistor Ql, 
high perfonnance gate arrays, high speed cache centering the threshold around 1.5 Volts. When 
tags, and application specific processors like the inputs are in the WW state, Qr raises the voltage 
SuperSPARC. of source Qp up to the rail ensuring proper 
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operation of the feedback stage. This stage 
provides about 100 m V of input hysteresis 
increasing noise margins and reducing oscillations. 

ABT outputs utilize bipolar circuitry to 
provide the high speed and drive necessary for bus 
interface. A major advantage for using bipolar 
circuitry in the output stage is the reduced voltage 
swing which lowers ground noise. improves signal 
integrity and reduces dynamic power 
consumption. In the figure Ml acts as a current 
switch which drives the output LOW when 
conducting current from Rl through to the base of 
Q4. The base of Q2 is pulled LOW turning off the 
upper output. For a LOW to HlGH output 
transition. Ml turns off and current through RI 
charges the base of Q2. As Q2 goes high. the 
Darlington pair Q2 and Q3 turns on. With its 
supply of base current now cut off. Q4 turns off 
and the output transition switches LOW to HlGH. 
R2limits output current in the HIGH state and Dl 
is a blocking diode preventing current flow in 
power-down applications. 

By virtue of its small minimum process 
geometry. tight metal pitch and shallow junctions. 
ABT can provide for strong output drive currents 
(sink currents speced at 64 milliamps and source 
currents speced at 32 milliamps) and low parasitic 
capacitances. As a result of these enhancements. 
internal propagation delays are very fast and very 
well behaved. Figure 3 shows that typical prop 

delays are on the order of 2-3 nanoseconds across 
temperature. This excellent consistency allows 
ABT to be specified over the industrial 
temperature range of -40 to +85 degrees Celsius. 
The figure also shows that ABT performance is 
very well behaved across capacitive load and 
multiple output switching conditions. 

Maximum prop delays for ABT are as 
low as 4-5 nanoseconds depending on the device 
type and propagation path. Figure 4 compares the 
datasheet maximums of several ABT 16-bit 
Widebus transceiver devices with competing 
FCfB/C CMOS and 74F/ALS bipolar solutions. 
It is clear from both Figure 3 and Figure 4 that 
ABT is the system designer's best choice for bus 

AIIDIBZ ~ fIII2 
4.6.. 8.3 ra 8.0" 
8.0.. 7.0... 1M,. 
6.5 na 6.5,. 0.0" 

MI1IIIZ AIIIIIZ fill 
4.3.. 6.5.. 8.0118 
6.7.. 11.S" 16.0,. 
6.7.. 15.7... 22.5 IS 

AIIIIIIIiII B:ImII 
AloB 4.3.. .7.0118 10.0ra 

pd A 10 PII1Iy 6.7.. 10.5ra 15.0ra 
pd eLK 10 ERAO 4.8.. 15.0... 18.0 ... 

FIGURE 4. ABT IS TIIE SPEED BENCHMARK 

interface applications which require consistent 
speed performance over many different conditions. 

pcI(") 
.• ..,----:AIIl'2U=.",-----, 

TpcI( .. ) 
10 . ...;...~-...,A8=T1"'_",...--..... From a power (current) consumption 

standpoint the use of bipolar in the output 
stage is advantageous for two reasons. First 
the voltage swing is less than that of a 
CMOS output. The power consumed when 
charging or discharging internal circuit 
capacitances and the external load 
capacitance is reduced. Second the bipolar 
transistors are capable of turning off more 
efficiently than CMOS transistors. The 
wasteful flow of current from Vee to GND is 
reduced. Although bipolar does tend to have 
a high static power consumption. its lower 

-
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.000pulaS_hlnll better overall power performance at high 
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CMOS. This is because the dynamic power 
component makes up the majority of a device's 
overall power consumption. 

The ABT maximum high impedance 
supply currents (Iccz) range from about 50 
microamps for 8-bit octals to about 2-3 milliamps 
for 16-bit Widebus products. Maximum dynamic 
supply currents (Iccl) range from about 
30milliamps for 8-bit octals to about 34 milliamps 
for 16-bit Widebus products. Power-on-demand, 
an enhanced circuit design improvement to the 
bipolar output stage on new ABT product families, 
reduces dynamic current consumption levels by up 
to 50%. High impedance and dynamic supply 
current goals for the new 32136-bit Widebus + 
family are 500 micro amps and 60 milliamps 
respectively. 

entities are periodically required to be in 3-state. 
Bus Hold cells eliminate passive pull-up (to Vcc) 
or pull-down (to GND) termination resistors 
necessary to prevent application problems or 
oscillations. External provision for these resistors 
by the system designer consumes board area, 
increases bus capacitance. contributes to bus 
loading and lowers system performance. The Bus 
Hold feature is particularly effective when offered 
on products with a lot of I/O capability such as 
32/36-bit Widebus + devices. 

PINE-PITCH PACKAGING SHRINKS ABT 
DEVICE SIZE 

As the push for smaller system sizes 
becomes intense, the system designer will require 

Bus Hold, shown in Figure 5, is another the logic manufacturer to house high performance 

r-~~~---------------------------------------------' silicon in 
". ~ increasingly space 

- conscious packages . 
• ____ ••• :-: HoldatheLaatKnownStateofthelnput. Most notably the 

.... 

: o.:-..J;"": system designer has 

: -'1 Provides for:l:1C1OJ1A of Holding Cummt at 0.8_ been leveraging the 
i~~i 2.0 Volta. advantages of 

_ .... HoId 

................... 
Yeo • 

· 
· · .- ................... . 

_ Hold Input c.II 

Bua Hold CUmlnt Doell tQI Loed Down the Driving out. plastic leaded chip 
put .. Valid Loglo LeveIa. carriers (PLCC's) 

Negligible Impaot to InputiOutput capacitance 
[0.5 pF]. 

Ellmln .... the Need for External Realltore on Un
ueed or FIoeting InputlOutput Pin •• 

and ~ outline 
integrated circuits 
(SOles). 

FIGURE 5. BUS HOLD CIRCUIT AND BENEFITS 

Both PLCC and 
SOIC packages 
provide a gull wing 
lead profile. Both 
utilize a 1.27 
millimeter 

~--------------------------------------------------~ pin-to-pin pi~h 
example of an enhanced, value-added circuit 
design technique available on new ABT product 
families. The Bus Hold cell provides for a small 
holding cuqent of 100 microamps to be delivered 
to I/O pins configured as inputs left unused or 
floating. This current latches the last known input 
state to a valid logic level. Floating input 
conditions are common to CMOS backplanes or 
device bus interface situations where driving 
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spacing. The 
reduced pitch offers a huge space improvement 
over bulky plastic dual-in-line. (pDIP) 
through-hole packages. The major difference 
between PLCC and SOIC is philosophical. The 
PLCC has pins on all four sides (ananged either in 
square or rectangular configuration) while the 
SOIC has pins on only two sides (arranged in flow 
through configuration). 



package while keeping the pin count and bit 
In spite of the advantages of PLCC and density constant. The second path considers 

SOIC. system designers are beginning to specify increasing the bit density of the package by 
surface mount packages with finer pitch values to increasing pin count and reducing pin pitch. 
keep their end equipments competitive in the Figwe 6 clearly shows both of these migratory 

8 bits 8/9 bits feftl. 18118 bits 
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FIGURE 6. FINE-PITCH PACKAGE OPTIONS FOR ABT 

marketplace or to avoid falling behind mom 
aggressive rivals. Such fine pitch versions 
available in volume today offer improvements in 

. the pin-to-pin pitch down to 0.635 millimeters. 
More advanced fine pitch alternatives exhibiting 
characteristic pitches of 0.5, 0.4 and 0.3 
millimeters are on the horizon. 

The plastic quad flat pack (PQFP) is a 
fine-pitch version of the PLCC package. It offers 
a 0.635 millimeter pitch and is widely used for 
microprocessors, ASICs or other custom devices. 
The 44-pin PQFP is the smallest used in volume 
while the largest versions provide over 200 pin 
capability. For the system designer using ABIL 
products however, it is advantageous to combine 
the fine-pitch capability of the PQFP with the 
two-sided dual-in-line design of the SOle. 

SOICs have evolved in two distinct paths 
to meet this need. The first path considers 
reducing the surface area and pin pitch of the 

paths starting from the standard octal SOIC 
package in the upper left hand corner. 

Package size reductions are shown 
vertically down the figure with each succeeding 
mduction occupying a new row at constant bit 
density and pin count. Bit density and pin count 
increases are shown horizontally across the figure. 

Them are five new fine-pitch packages 
mpmsented in the figure. Four of these offer a 
densitY upgrade path for the SOIC. The fifth is a 
new package offering a density upgrade for the 
PQFP. All of these packages were developed and 
standardized exclusively for high performance 
ABIL ABT products by TI. 

The Shrink Small Outline Package 
(SSOP) is available in two worldwide standard 
form factors. The first, approved by the Ioint 
Electron Device Engineering Council (IEDEC). 
allows for 16-. 18-. or 20-bit I/O functions in a 
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package roughly the same size as the octal SOle. 
The pin pitch for the JEDBC SSOP is 0.635 
millimeters. The JEDBC SSOP is available in a 
48-pin version for basic 16-bit driver and 
transceiver functions and in a 56-pin version for 
complex 16- to 20-bit transceiver functions. The 
very popular ABT Widebus family uses the 
JBOBC approved SSOP. 

The second form factor, approved by the 
Electronics Industry Association of Japan (BIAJ). 
allows for 8- and 9-bit I/O functions in a package 
about 4O'Jbof the size of the octal SOle. The pin 
pitch for the BIAJ SSOP is 0.65 millimeters. The 
BIAJ SSOP is available in a 20-pin version for 
basic ABT 8-bit driver and transceiver functions 
and in a 24-pin version for complex ABT 8- and 
9-bit transceiver functions. 

(SQFP). This 100-pin package allows single chip 
32- and 36-bit I/O solutions in over 50'Jb less area 
than with octal SOIC connectiOns. The pin pitch 
for the BIAJ SQFP is 0.5 millimeters which is the 
smallest in production today. The reduced pitch of 
the SQFP offers a 35'Jb area reduction over 
loo-pin PQFP solutions. The new 32- and 36-bit 
ABT Wldebus + family. recently announced at the 
BUSCON '92 WEST trade show in Long Beach. 
California. uses the 100-pin SQFP. 

All the above fine-pitch package options 
are superior for space saving applications. The 
JEDBC SSOP and BIAJ SQFP are superior in 
several other areas as well. The JEDBC SSOP 
incorporates a flow-through architecture where 
input I!Dd output pins each have Iheir own 
dedicated side of the package. Flow through 
pinouts offer the system designer a very easy route 

Bottom row of figure 6 represents the path for signal traces. 
third form factor upgrade to the SOIC available 
from 11. . The Thin Shrink Small Outline Package A standard SOIC OCtal package can only 
(TSSOP) is BIAJ approved and offers a reduced afford I GND pin for every 8 ros. This ratio 
thickness (height) spec of 1.1 millimeters. The pin improves to 2:1 and 3:1 for JBOBe SSOP and 
pitch of the BIAJ TSOP is 0.65 millimeters. (The BIAJ SQFP respectively. Both the JBOBe SSOP 
body width is 4.4 millimeters). The TSSOP is and the BIAJ SQFP provide multiple Vee and 
compatible to Type I and Type II card physical GND pins distributed along the sides. The 
requirements of the PerSonal Computer Memory improved GND number and distribution of these 
Card International Association (PCMCIA). pinouts is very forgiving from a noise generation 
TSSOP offers the smallest package size available standpoint and allows for less propagation delay 
for 20-and 24-pin drivers and transceivers. For than octal functions. As a result, ABT octals, 
denser memory mays TSSOP facilitates front and· ABT Widebus and ABT Widebus + all· exhibit 
back side mount in under 3.3 millimeter thi.c.\cness less than I Volt of noise typically, even though the 
specified by PCMCIA if card thicknesses are kept maximum number of switched outputs increases 
under 1.0millimeters. from 8- to 18- to 36-bits with each respective 

For wideword applications with extreme 
space and height restrictions. TI will offer 
Widebus devices in a new package called the 
Shrink Wldebus (TM). Available in 48- and 
56-pin versions, this new package has a 1.1 
millimeter maximum height, a 6.1 millimeter body 
width and a 0.5 millimeter lead.:pitch. The Shrink: 
Widebus package, developed by TI, is registered 
with the BIAJ, meets the requirements of the 
PCMCIA and consumes 40 percent less board 
area than the standard JBOEe SSOP. 

Providing the density upgrade path for 
the PQFP is the BIAJ Shrink: Quad Flat Pack 
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family. 

As package area decreases, the thermal 
impedance of the package to the ambient 
environment increases. Thermal impedance 
represents the ability of a package to dissipate 
heat. The higher the thennal impedance the more 
difficulty the package has in dissipating heat. The 
higher thermal impedances of fine-pitch packages 
require additional attention and care from the 
system designer. Proper thermal management 
techniques as well as proper power dissipation 
guidelines must be used to ensure operation. 
Fortunately the low power of ABT ABIL products 
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FIGURE 7. ABT PRODUcr AND FEATURE TABLE 

is more conducive to a fine-pitch packaging 
approach than competitive CMOS solutions. 

ABT PRODUCTS PROVIDE END 
EQUIPMENT SPECIFIC SOLUTIONS 

Combining previously discussed 
state-of-the-art elements of the ABT process with 
its numerous advanced fine-pitch package options 
and its enhanced circuit design features yields a 
very impressive portfolio of new products. These 
new products emerge to eloquently serve distinct 
needs of the workstation, personal and portable 
computer, and telecom end equipment markets. 

Figure 7 categorizes the entire ABu.. 
product spectrum built with the ABT process 
technology. These families offer features and 
benefits dedicated to specific markets and industry 
standards. Figure 8 (next page) organizes these 
features and benefits graphically. 

For high performance engmeenng 
workstation and server markets, the ABT Widebus 
and ABT Widebus + families provide the highest 
integration and performance. They are necessary 
to connect the most demanding CISCIRISC 
microprocessors to the most heavily loaded, high 
frequency backplanes. 

The Universal Bus Transceiver (UBT) is 
unique in the induslry because it can be operated 
in several distinct bus interface modes. Each 
package contains D-type latches and D-type 
flip-flops. Flexible control logic options provide 
for output enable, latch enable, clock and clock 
enable combinations. 

UBTs can be configured as transparent 
data flow through transceivers (like the dedicated 
'245 function), latch enabled transceivers (like the 
dedicated '543 function), clocked registered 
transceivers (like the dedicated '646 function) and 
clock enabled registered transceivers (like the 
dedicated '952 function). 
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FIGURE 8. ABT PRODUCTS 
AND FEATURES 
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in the series. The ABTI6600 is an 18-bit UBT 
packaged in the 56-pin SSOP package. It can be 
configured in each of 4 different data flow modes 
between its A-port and B-port. 

The ABT32318 is an IS-bit muxed UBT 
which can be configured in each of 3 different data 
flow modes between its A-port, B-port and C-port. 
This UBT allows the system designer multiple 
combinations for real-time and stored data 
exchanges between the three ports. It is 
particularly useful for multi-bus communication, 
multi-way interleaving memory applications and 
high performance multiplexed address and data 
bus interface. 

Several ABT product families directly 
address upper end workstation and server 
equipment A series of transceivers compliant to 
the I.B.B.B. 896.1 Futurebus + backplane interface 
standard are available. The special Futurebus + 
protocols dictate special electrical requirements of 
the transceivers in order to ensure proper 
connection to Futurebus + backplanes. Bach of 7 
transceivers in the series utilize backplane 
transceiver logic (BTL) switching levels in 
accoroance with the Futurebus + standard. 
Complementing these Futurebus + transceivers are 
a series of BTL transceivers compliant with the 
I.B.E.B. 1194.1 standard. Both transceiver series 
contain a 1TL A-port along with the BTL B-port 
and can perfonn TIL-to-BTL and BTL-to-1TL 
level translation. The ABT32901 (not pictured) is a 36-bit 

UBT which provides the most flexibility to the 
designer packaged in a 120-pin SQFP. The 
devices can be configured in transparent, latched, 

Scope transceivers and drivers are 
available in ABT which are compliant with the 

r-----------------------, I.E.B.B. 1149.1 testability 
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OV 

own internal self-test 
capabilities. A complete 
line of Scope hardware 
and software system 
products have been 

2.4 v developed by Tl. 
Z.OV 

1.n 

UV 
OJiV 

The personal 
computer market is 
characterized by very short 
design cycle times and 
intense pressure to lower 
costs. The major driving 

_ force is to put 

~ _______________________________ ~ ___ _J 

workstation-type 
performance in machines 

clocked or clock enabled data flow modes and has 
additional benefits of parity generate and check as 
well as byte (x9) enable. The 120-pin SQFP 
offers the same 14 x 14 millimeter body sizes as 
the tOO-pin SQFP, but with a 0.4 millimeter 
leadpitch. 

designed for desktop, home 
and portable applications. ABT in fine-pitch 
package options meets these needs nicely. 

A new series of low voltage products 
deflnitively addresses the needs of the portable 
sub-segment of this market The Low Voltage 
Technology (L VT) family has been developed 
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with the sub-micron ABT process and will be 
available in both 8-bit octal and 16/18-bit Widebus 
density versions. Supply voltage for L VT is 
specified from 2.7 Volts to 3.6 Volts. LVT 8-bit 
product uses the TSOP to facilitate the smallest 
area for portable applications. L VT Widebus 
product uses both the JEDEC SSOP and the 
48/56-pin EIAJ Shriitk Widebus SSOP. 

Market requirements for 3.3 Volt logic 
products are being driven now by battery laptops 
and hand-held instruments. Higher performance 
desktop Pes and, workstations could lag a year 
behind portables in their demand for 3.3Volt logic. 

As shown in Figure 10, the 5 Volt ABT 
I/O structure has been optimized for use with 3.3 
Volt supply currents. LVT 3.3 Volt speed 
perfonnance is equivalent to ABT 5 Volt speed 
perfonnance. This special I/O circuitry also 
allows for a "mixed-mode" 3.3 Volt to 5 Volt 
interface capability. Designers can use the same 
L VT logic for core 3.3 Volt system partition as for 
external 5 Volt backplane interface. This is 
particularly important as other system elements 
(microprocessors, ASICs, memories) migrate to 
3.3 Volts at different rates. 

datasheet specifications covering hot card 'insertion 
and power up/down is required. In these 
applications a board (card) is typically removed 
(inserted) from an active (hot) system for upgrade, 
maintenance or repair. The additional 
specifications characterize. ' the device's 
performance when supply CUlTCnts change (ramp) 
rapidly. 

It is necessary to know how the device 
behaves when Vee is 0 Volts, when Vee is at the 
rail (5.5 Volts) and when Vee ramps between 
these voltages. To address this requirement 
specifically for telecom transmission applications, 
ABT transceiver datasheets take into account Ii, 
lozh, lou and Ioz current conditions for various 
Vee ramp rates. Transmission system designers ' 
can then profile ABT device performance in hot 
card insertion and power up/down conditions. 

SUMMARY 

Ifexas Instruments provides the system 
designer with the most advanced products to date 
aiding the solution of complex design challenges. 
Advanced Bus Interface Logic (ABIL) products 
processed in sub-micron Advanced BiCMOS 

L VT I/O circuitry provides multiple (ABT) address specific end equipment demands of 
output current ratings for multiple system the workstation, personal and portable computer, 
requirements. L VT devices are specified to drive 'and ' telecom markets. Advanced fine-pitch 
at rail-to-rail low voltage CMOS levels and package options such as SSOP, TSOP and SQFP 
standard 5 Volt TIL levels. LVT employs Bus offer space saving form factors. Circuit design 
Hold and Power-on-demand circuits increasing techniques such as Bus Hold and 
reliability, decreasing discrete component count Power-on-demand add vl!1ue over competitive 

solutions. and minimizing enabled and disabled static power 
consumption. Maximum Iccl, Icch., and leez 
current specs are 5, 0.1 and 0.1 milliamps 
respectively. 

The evolutionary roadmaps of process 
and package technology' are summarized 
graphically in Figure 11 (next page). Solid lines 

The majority of classic telecom end indicate process technology migration for CMOS 
equipments can be classified into switching and and BiCMOS. The minimum process dimension 
transmission categories. Switching equipment is represented on the ordinate in units ofmicrons. 
such as central offices, cross connects and branch The dashed line indicates package technology 
exchanges are analogous to large mainframes or migration from PDIP to SOIC to SSOP to SQFP. 
supercomputers. ABT octal and Widebus product 'For the dashed line, the ordinate now represents 
families are targeted for these telecom equipments. minimum lead pitch in millimeters. 

For transmission equipment such as: line The figure points out some interesting 
cards, bridgers and routers, product with enhanced trends. BiCMOS solutions, initially well behind 
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their CMOS cousins in terms of performance. have 
closed the gap almost completely during the past 6 
years. For 5 Volt logic applications ABT offers 
significant opportunity over an equivalent CMOS 
version particularly with the advent of thermally 
sensitive fme-pitch packages like the SQFP. 

The Advanced BiCMOS opportunity is to 
provide more processing capability and overall 
throughput at a time when the next generation 
CMOS technologies are not quite ready or where a 
mixed technology approach provides a more 
practical solution. For ABIL products the high 
performance and drive capability of ABT are 
necessary for rack-mount supercomputers. 
workstation and telecom switching equipment. 
However. the low power consumption of ABT is 
necessary if these end equipments are to easily 
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exist on the desktop. Low voltage L VT product 
appears positioned to supply personal computer 
and battery systems as they strive to incmporate 
workstation performance in portable formats. 

As process geometries drop to 0.6 
microns and below, Advanced BiCMOS and 
Advanced CMOS will continue to do battle in the 
pursuit of the best low voltage solutions. Future 
enhancements to Advanced BiCMOS may include 
extensions to a complementary structure of NPN 
and PNP transistors to better cope with reduction 
in power supply voltages. As supply voltages 
drop to 2.6 Volts and below, it appears more than 
likely that Advanced BiCMOS and Advanced 
CMOS will coexist as viable product technologies 
each supporting a dedicated group of customers. 
Time will tell. 
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FIGURE II. BUS INTERFACE EVOLUTION 
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IMPORTANT NOTICE 

Texas Instruments Incorporated (TI) reserves the right to make changes to its products or to 
discontinue any semiconductor product or service without notice, and advises its customers 
to obtain the latest version of relevant information to verify, before placing orders, that the 
information being relied on is current. 

TI warrants performance of its semiconductor products and, related software to current 
specifications in accordance with TI's standard warranty. Testing and other quality control 
techniques are utilized to the extent TI deems necessary to support this warranty. Specific 
testing of all parameters of each device is not necessarily performed, except those mandated 
by government requirements. 

Please be aware that TI products are not intended for use in life-support appliances, devices, 
or systems. Use of TI product in such applications' requires the written approval of the 
appropriate TI officer. Certain applications using semiconductor devices may involve potential 
risks of personal injury, property, damage, or loss of life. In order to minimize these risks, 
adequate design and operating safeguards should be provided by the customer to minimize 
inherent or procedural hazards. Inclusion of TI products in such applications is understood to 
be fully at the risk of the customer using TI devices or systems. 

TI assumes no liability for applications assistance, customer product deSign, software 
performance, or infringement of patents or services described herein. Nor does TI warrant or 
represent that any license, either express or implied, is granted under any patent right, 
copyright, mask work right, or other intellectual property right of TI covering or relating to any 
. combination, machine, or process in which such semiconductor products or services might be 
or are used. 

Copyright © 1993, Texas Instruments Incorporated 

Printed in the U.S.A. 
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ABT FAMILY CHARACTERISTICS 

INTRODUCTION 

The purpose of this document is to assist the designers of 
high-performance digital logic systems in using the advanced 
BiCMOS technology logic family, referred to as ABT. 

Detailed electrical characteristics of these bus interface 
devices are provided and, if available, tables and graphs have 
been included that compare specific parameters of the ABT 
family with those of other logic families. 

In addition, typical data is provided to give the hardware 
designer a better understanding' of how the ABT devices 
operate under various conditions. 

The major subject areas covered in the report are as follows: 
• AC Performance 
• Power Considerations 
• Input Characteristics 
• Output Characteristics 
• Signal Integrity 
• Advanced Packaging 
• Characterization Information 

The characterization information provided is typical data and 
is not intended to be used as minimum or maximum 
specifications, unless noted as such. 

For more information on Texas Instruments ABT logic 
products, please contact your local TI field sales office or an 
authorized distributor, or call Texas Instruments at 
1-800-336-5236. 

. Copyright © 1992, Texas Instruments Incorporated 
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ABT FAMILY CHARACTERISTICS 

AC PERFORMANCE 

As microprocessor operating frequencies increase, the period 
of time allotted for operations, such Wi memory access or 
arit\lmetic functions, decreases. With this in mind, Texas 
Instruments has developed a new family of bus interface 
devices - ABT, utilizing advanced BiCMOS technology. The 
goal of the ABT family of devices is to give system designers 
one bus interface solution which provides high drive 
capability, good signal integrity, and propagation delays short 
enough to appear transparent with respect to overall system 
performance. 

Advances in IC process technology including smaller 
minimum feature size, tighter metal pitch, and shallower 
junctions, combine to provide stronger drive strengths and 
smaller parasitic capacitances. As a result, internal 
propagation delays have become extremely short. With the 
advent of the O.8-IlID, EPIC-IIBTM BiCMOS process and new 
circuit innovations, the ABT family, offers typical 
propagation delays as low as 2-3 ns as shown in Figure 1. 
Maximum specifications are as low as 3-5 ns depellding on 
the device type. 

FigUre 2 shows the propagation delay versus change in both 
temperature and supply voltage for an 'ABT16244A, 
'FCT244A, and a 'F244 device. The graphs highlight two 
important aspects of the new ABT logic family. First, ABT 
interface devices have extremely short propagation delay 

times. The figures clearly show the improvement in speed of 
an ABT device over that of a 74F and 74FCTA'device. 
Second, the variance in speed with respect to both 
temperature and supply voltage is minimal for ABT. At low 
temperatures, the increase in CMOS performance 
compensates for the decrease in bipolar device strength. At 
high temperatures, the reverse occurs. This complementary 
performance of both CMOS and bipolar devices on a single 
chip results in a slope which is virtually flat across the entire 
temperature range of -55°C to 125°C. 

For most applications, the datasheet specifications may not 
provide all of the information a designer would like to see for 
a particular device. For instance, a designer might benefit 
from data such as propagation delay with multiple outputs 
switching or with various loads. This type of datais extremely 
difficult to test using automatic test equipment; therefore, it 
is provided in this document as family characteristics shown 
in Figure 2 and Figure 3. 

In order to get a clear picture of where ABT stands in 
reference to other logic families, data is' shown for a 
comparable (same function) 74F and 74FCTA device. It is 
clear that ABT is the designer'S best choice fOl: bus- interface 
applications which require consistent speed performance 
over various conditions. 

TEXAS ,If 
INSIRUMENTS 
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ABT FAMILY CHARACTERISTICS 
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Figure 1. Propagation Delay vs Operating Free-Air Temperature A to Y 
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ABT FAMILY CHARACTERISTICS 
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Figure 1. Propagation Delay vs Operating Free-Air Temperature A to Y (continued) 

TEXAS"'" 
INSTRUMENTS 

POST OFFICE BOX 655303 -DALLAS, TEXAS 75265 



6 

.. 5 c 
I 

CD 
E 

1= 4 
}' 
~ 
c 3 
.2 
'Iii 
aI .. 
Q. 2 e 
Q. 
I 

J 

o 
o 

ABT FAMILY CHARACTERISTICS 

6 

VCC=5V 
TA=25°C 

tpLH ... 

.. 5 c 
I 

CD 
E 

1= 4 
}' 
CD 
Q 

c 3 
0 

VCC=5V 
TA = 25°C 

/ 

tP5I 
V 

/ 
V 

... .. .. 
::-rw tpHL ~ 

aI .. 
.. 

.. .. .. tpLH 
Q. 2 e 
Q. 
I 
'C 
_Q. 

o 
3 6 9 12 15 18 o 3 6 9 12 

Number of Outputs Switching 

(a). 'ABT16244A 

Number of Outputs Switching 

(b). 'FCT244A 

6 

5 

.. 
C 
I 4 

CD 
E 
j:: 
>-.. 3 'ii 
Q 

c 

i 2 
aI 

! e 
Q. 
I 
'C 
_Q. 

o 
o 

VCC=5V 
TA = 25°C 

.. .. .. 
,/" 

3 

.... .. ..f 
tPHL / 
--' 

in, 

6 9 12 

Number of outputs Switching 

(c). 'F244 

15 18 

Figure 2. Propagation Delay Time vs Number of Outputs Switching 

TEXAS ..If 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

15 18 

16-11 



ABT FAMILY CHARACTERISTICS 
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ABT FAMILY CHARACTERISTICS 

POWER CONSIDERATIONS 

With the challenge to make systems more dense while 
improving performance comes the need to replace 
power-hungry devices without compromising speed. The 
ABT family of drivers provides a solution with low CMOS 
power consumption and high-speed bipolar technology 
together on a single device. 

There are two basic things to consider when calculating 
power consumption, static (dc) power and dynamic power. 
Static power is calculated using the value of Icc as shown in 
the datasheet. This is a dc value with no load on the outputs. 
To understand the relationship between pure CMOS, pure 
bipolar, and advanced BiCMOS for dc power rating, see 
Table 1 which shows the various datasheet values. The 
bipolar device shows the highest Icc values, with little relief 
regardless of the state of the outputs. This is not the case with 
ABT octals, which offer the low static power consumption of 
CMOS while in the high-impedance state, or when the 
outputs are high (lccz, ICCH). 

Dynamic power involves the charging and discharging of 
internal capacitances as well as the external load capacitance. 
It is this dynamic component which makes up the majority of 
the total power dissipation. Figure 4 shows power as a 
function of frequency for ABT, FCT and F devices. Although 
bipolar devices tend to have extremely high static power, 
there is a point on the frequency curve, commonly referred to 
as the crossover point, where the CMOS device no longer 
consumes less power. With ABT devices, the power increase 
at higher frequencies is less than that of the pure CMOS FCT. 

The use of bipolar transistors in the output stage is 
advantageous in two ways. First, the voltage swing is less than 

with a CMOS output, reducing the power consumed when 
charging or discharging the external load. Second, bipolar 
transistors are capable of turning off more efficiently than 
CMOS transistors, thus reducing the flow of current from 
V CC to GND. Combined, these features allow for better 
power performance at high frequencies. 
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Figur~ 4. Supply Current vs Frequency 

Table 1. Supply Current 

PARAMETER 

ICC 

ICC 

TEST CONDITIONS 

Vee=S.SV. Outputs high 

10=0. Outputs low 
VI = Vee or GND Outputs disabled 

Vee = maximum, V ~ Vee - 0.2 V, V S; Vee - 0.2 V 

TEXAS "" INSTRUMENTS 

'F244 

MIN , MAX 

60 rnA 

90 rnA 

90 rnA 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

'FCT244 SN74ABT244 

MIN MAX MIN MAX 

2S0 I!A 
30 rnA 

2S0 I!A 
1.SmA 
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AST FAMILY CHARACTERISTICS 

INPUT CHARACTERISTICS 

ABT bus interface devices are designed to guarantee 
lTL-compatible input levels switching between 0.8 V and 
2 V (typically 1.5 V). Additionally, these inputs are 
implemented with CMOS circuitry, resulting in high 
impedance (low leakage) and low capacitance which reduces 
overall bus loading. This section is an overview of the 
circuitry utilized for a typical ABT input, the corresponding 
electrical characteristics, and guidelines for proper 
termination of unused inputs. 

ABT Input Circuitry 

Figure 5 shows a typical ABT input schematic. A pure 
CMOS-input threshold is normally set at one half of Vee. In 

order to shift the threshold voltage to be centered around 
1.5 V (see Figure 6), the supply voltage of the input stage is 
dropped by the diode, Dl, and the transistor, Q1. Reducing 
the voltage at the source of Qp enables it to tum off more 
efficiently when flow is from Vee to GND (MCC). When the 
input is in the low state, Qr raises the voltage of the source of 
Qp to Vee to ensure proper operation of the following stage. 
This feedback circuit provides approximately 100 m V of 
input hysteresis which increases the noise margin and helps 
ensure the device will be free from oscillations when operated 
within specified input ramp rates. 

r------. r------. 

16-14 

I ,-----e--li--1It-*---~_i_- Vee 
I I 01 I 
I I 
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Drops Supply -+ I I 
Voltage L_____...J 

Inverter 

r----
I 
I 

Feedback 
+-- and 

Raises Voltage 
to Supply Level 

Figure 5. Simplified Input Stage of an ABT Circuit 
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ABT FAMILY CHARACTERISTICS 
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AST FAMILY CHARACTERISTICS 

INPUT CURRENT LOADING 

The utilization of sub-micron (O.8-~m) CMOS technology 
for the input stage of ABT devices causes minimal loading of 
the system bus due to low leakage currents and low 
capacitance. The small geometries of the EPIC-IIBTM process 
have resulted in capacitances as low as ~ pF for inputs and 
8 pF for Ci/o of a transceiver. Figure 7 and Table 2 indicate the 
low input current performance and specifications. 
Considering this low capacitance along with the negligible 
input current, it is clear that systems designers will be able to 
decrease their overall bus loading. 
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./ 

4 5 

Figure 7. Input Current vs Input Voltage 

Table 2. Input Current Specifications 

PARAMETER TEST CONDITIONS 
TA = 25°C 

MIN TYP MAX 

II Vee = 5.5 V, VI =Vee or GND ±1 

IOZHt Vee = 5.5 V, Vo =2.7 V 50 

IOZlt Vee = 5.5 V, Vo =0.5 V -50 

t The parameters IOZH and IOZl include the input leakage current 

EPIC-lIB is a trademark of Texas Instruments InCOrporated. 
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ABT FAMILY CHARACTERISTICS 

SUPPLY CURRENT CHANGE (L1ICC) 

Because ABT devices utilize a CMOS-input stage but operate 
in a TTL-level signal environment, there is a current 
specification unique to this set of conditions known as Lllcc. 
Given a CMOS inverter with the input voltage set so that both 
the p and n channel devices are on, current will flow from Vee 
to GND. This can occur when the input to an ABT device is 
at a valid high level (>2 V) which will turn on the n-channel, 
but not high enough to completely tum off the p-channel 

device. The current which flows under these conditions is 
specified in the datasheet (LllcC> and is measured one input at 
a time with the input voltage set at 3.4 V. Figure 8 shows the 
change in IcC as the input is ramped from 0 V to 5 V. For ABT 
non-storage devices, a feature is added which turns the input 
off when the outputs are disabled in order to reduce power 
consumption (see Table 3 for an example. Refer to individual 
datasheets for this specification). 
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Figure 8. Supply Current vs Input Voltage 

Table 3. Supply Current Change {illcc> 

TA = 25°C 
TEST CONDITIONS 

MIN TVP MAX 

VI = 5.5 V, One input at 3.4 V, I Outputs enabled 1.5 

Other inputs at Vee or GND I Outputs disabled 50 

SN54ABT244 SN74ABT244 

MIN MAX MIN MAX 

1.5 1.5 

50 50 
. . .. t ThiS IS the Increase In supply current for each Inpulthat IS althe specified TTL voltage level rather than Vee or GND . 
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ABT FAMILY CHARACTERISTICS 

Proper Termination of Unused Inputs 

With advancements in speed, logic devices have become 
more sensitive to slow input edge rates. A slow input edge 
rate, coupled with the noise generated on the power rails 
when the output switches, can cause excessive output 
glitching or, in some cases, oscillations. Similar situations can 
occur if an unused input is left floating or not being actively 
held at a valid logic level. .. 

These problems are due to voltage transients induced on the 
device's power system as the output load current (10) flows 
through the parasitic lead inductances during switching (see 
Figure 9). Since the device's internal power-supply nodes are 
used as voltage references throughout the integrated circuit, 
the jnductive voltage spikes (V gnd) affect the way signals 
appear to the internal gate structures. For instance, as the 
voltage at the device's ground node rises, the input signal 
(Vi') will appear to decrease in mllgnitude. This undesirable 

Package ,..-------
I 
I 
I 
I 
I 

I 

phenomena can erroneously change the output's transition if 
a threshold violation takes place. 

In the caseof a slowly rising input edge, if the ground move
ment is large enough, the apparent signal, Vi', at the device 
will appear to be driven back through the threshold and the 
output will start to switch in the opposite direction. If worst
case conditions prevail (simultaneously switching all of the 
outputs with large transient load currents) the slow input edge 
will be repeatedly driven back through the threshold, result
ing in output oscillation. 

ABT devices are recommended to have input edge rates faster 
than 5 nsN for standard parts, and 10 nsN for the Widebus™ 
series of products when the outputs are enabled. A critical 
area for this edge rate is in the transition region between 1 V 
and 2 V. It is also recommended to hold inputs or I/O pins at 
a valid logic high or low when they are not being used or when 
the part driving them is in the high-impedance 
state. 

Vee 

I 
I 
I I Vgnd Lgnd 

I L______ _ ______ .J 

Figure 9. Sample Input/Output Model 

Widebus is a trademark of Texas Instruments Incorporated. 
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ABTFAMILY CHARACTERISTICS 

OUTPUT CHARACTERISTICS 

The current trend is consolidation of Ule functionality of mul
tiple logic devices into complex, high pin-count ASICs and 
programmables. There are a number of important advantages 
for utilizing bus-interface devices in standard high-volume 
packages. These include the need for high drive capability 
and good signal integrity. The use of bipolar circuitry in the 
output stage makes it possible to provide these requirements, 
along with increased speed, using the ABT family. • 

Figure 10 shows a simplified schematic of an ABT output 
stage. Data is transmitted to the gate ofMl, which acts as a 
simple current switch. When Ml is turned on, current flows 
through Rl and Ml to the base of Q4, turning it on and driving 
the output low. At the same time, the base of Q2 is pulled low, 
thus turning off the upper output. For a low-to-high transition, 

the gate of Ml must be driven low, turning Ml off. Current 
through Rl will charge the base of Q2, pulling it high and 
turning on the Darlington pair consisting of Q2 and Q3. 
Meanwhile, with its supply of base drive cut off, Q4 turns off, 
and the 0l,ltput switches from low to high. R2, is used to limit 
output current in the high state, and Dl is a blocking diode 
used to prevent reverse current flow in specific power-down 
applications. 

A clear advantage of using bipolar circuitry in the output 
stage (as opposed to CMOS) is the reduced voltage swing. 
This helps to lower ground noise and reduce power 
consumption. Refer to the sections on Signal Integrity and 
Power Considerations for further information. 

,--------..--- Vee 
01 

R1 R2 

M1 
Q3 

Q4 

Figure 10. Simplified ABT Output Stage 
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ABT FAMILY CHARACTERISTICS 

Output Drive 

The IOH and IOL curves for a typical ABT output are shown 
in Figure 11. With a specified IoL of 64 rnA and IoH of 
-32 rnA, ABT will accommodate many standard backplane 
specifications. However, these devices are capable of driving 
well beyond these limits. This is important when c~msidering 
switching a low-impedance backplane on the incident wave. 

Incident-wave switching ensures that for a given transition 
(either high-to-low or low-to-high) the output will reach a 
valid V IH or V IL level on the initial wave front (i.e., does not 
require reflections). Figure 12 shows the possible problems 
a designer might encounter when a device does not switch on 
the incident wave. A shelf below VIL(max), signal A, will 
cause the propagation delay to slow by the amount of time it 
takes for the signal to reach the receiver and reflect back. 
Signal B shows the case where there is a shelf in the threshold 
region. When this happens the input to the receiver is 
uncertain and could cause several problems associated with 
slow input edges, depending on the length of time the shelf 
remains in this region. A signal as seen in example C will not 
cause a problem because the shelf does not occur until the 
necessary VIH level has been attained. 

Using typical VOH and VOL values along with data points 
from the curves, ABT devices can typically drive lines in the 
25-0 range on the incident wave. 

For a low-to-high transition, 
(IOH = 85 rnA @ VOH = 2.4 V) 

VOH(min) - VOL(tyP) 2.4 V -0.3 V 
ZLH 

IOH 85 rnA 
= 250 

For a high-to-low transition, 
(IOL = 135 rnA @ VOL = 0.5 V) 

VOH(tyP) - VOL(max) 3.5 V -0.5 V 
ZHL = 220 

IOL 135 rnA 

> 
I 

3. 
1l! 
~ 
:; 
t 
0 

S 
~ 
...J 

!.oJ 
~ 

> 
I 

3. 
1l! 
~ 
:; 
t 
0 

1 
!l 
1:. 
.2' 
J: 
I 
J: 

~ 

1.0 

0.8 

0.6 

0.4 

0.2 

0 

6 

5 

4 

3 

2 

LOW-LEVEL OUTPUT VOLTAGE 
VB 

LOW-LEVEL OUTPUT CURRENT 

VCC=5V 
TA = 25°C 

-..",....... 

V ~ 
/ V 

..,.".. 

V 
o 20 40 60 80 100 120 140 

IOL - Low-Level Output Current - mA 

HIGH·LEVEL OUTPUT VOLTAGE 
vs 

HIGH·LEVEL OUTPUT CURRENT 

VCC=5V 
TA=25°C 

, 

---~ ~ --------
o 
-100 -60 -60 -40 -20 o 

IOH - High·Level Output Current - mA 

Figure 11. Typical ABT Output Characteristics 

TEXAS ,If 
INSTRUMENTs 

16-20 POST OFACE BOX'655303 • DALLAS, TEXAS 75265 



ABT FAMILY CHARACTERISTICS 
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Figure 12. Reflected Wave Switching 
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ABT FAMILY CHARACTERISTICS 

Partial Power Down 

One application, addressed when designing the ABT family, 
is partial system power down. When using a standard CMOS 
device, there is a path from either the input or the output (or 
both) to V ce. This prevents partial power down for such 
applications as hot card insertion without adding current 
limiting components. This is not the case with ABT as these 
paths have been eliminated with the use of blocking diodes. 

Vcc vCC 

02 

Input -__. ..... ---
• • • 

04 

03 

(8) CMOS EQUIVALENT INPUT STRUCTURE 

Output 

Figure 13 shows functionally equivalent schematics of the 
input structures for CMOS and ABT devices. 

Consider the situation shown in Figure 14. The driving device 
is powered with Vee = 5 V while the receiving device is 
powered down (Vee = 0). If these devices are CMOS, the 
receiver can be powered up through the diode, D2 when the 
driver is in a high state. ABT devices do n~t have a 
comparable path and are thus immune to this problem, 
making them more desirable for this application. 

• 
Input Output 

(b) ABT EQUIVALENT INPUT STRUCTURE 

Figure 13. Simplified Input Structures for CMOS and ABT Devices 
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ABT FAMILY CHARACTERISTICS 

SIGNAL INTEGRITY 

A frequent concern system designers have is the performance 
degradation of ICs when outputs are switched. Texas 
Instruments priority when designing the ABT bus interface 
family is to insure signal integrity and eliminate the need for 
excess settling time of an output waveform. This section 
addresses the simultaneous switching performance of both 
the ABT octals and the Widebus™ functions. 

Simultaneous Switching Phenomenon 

NO TAG shows a simple model of an output pin, including 
the associated capacitance of the output load and the inherent 

Q 

l 

inductance of the ground lead. The voltage drop across the 
GND inductor, VL, is determined by the value of the 
inductance and the rate of change in current across the 
inductor. When multiple outputs are switched from high to 
low, the transient current (dildt) through the GND inductor 
generates a difference in potential on the chip ground with 
respect to the system ground. This induced GND variation 
can be observed indirectly as shown in Figure 16. The voltage 
output low peak (V OLP) is measured on one quiet output when 
all others are switched from high to low. 

c 

Figure 15. Simultaneous Switching Output Model 
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Figure 16. Simultaneous Switching Noise Waveform 
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ABT FAMILY CHARACTERISTICS 

A similar phenomena occurs with respect to the Vee plane on 
a low-to-high transition, known as voltage output high valley 
(V OHV). Most problems are associated with a large VOLP 
because the range for a logic 0 is much less than the range for 
a logic 1, as seen in Figure 17. For a comprehensive 
discussion of simultaneous switching, see the "Simultaneous 
Switching Evaluation and Testing" application note or the 
Advanced CMOS Logic Designer's Handbook from Texas 
Instruments. 

Voltage 

Specified 

{ 
Vee 

Output 
Voltage 

Range for 
Logic 1 

Specified dc Z 2.4 

Noise Margin 2.0 
for Logic 1 

The impact of these voltage noise spikes on a system can be 
extreme. The noise can cause loss of stored data, severe speed 
degradation, false clocking, and/or reduction in system noise 
immunity. For an overview of how propagation delay is 
affected by the switching of multiple outputs, please refer to 
the AC Performance section of this document. 
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Simultaneous Switching Solutions 

Some methods an Ie manufacturer can use to reduce the 
effects of simultaneous switching include: reducing the 
inductance of the power pins, adding multiple power pins, 
and controlling the tum on of the output. These techniques 
are described in depth in the 1988 Texas Instruments 
Advanced CMOS Logic (ACL) Designer's Handbook. 

Octal ABT devices employ the standard end-pin GND and 
Vee configuration while maintaining acceptable 
simultaneous switching performance, as seen in Figure 18. 
This is due to the TIL-level output swing (0.3-3 V) and a 
controlled feedback which limits the base drive to the lower 
output. 
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Figure 18. ABT646A 
Simultaneous SWitching Waveform 

ABT FAMILY CHARACTERISTICS 

The ABT Widebus™ series (16-, 18-, and 20-bit functions) 
are offered in an SSOP package (see the Packaging section 
of this document) which was developed by Texas Instruments 
to save valuable board space and reduce simultaneous switch
ing effects. One might expect an increase in noise with six
teen outputs switching in a single package; however, the si
multaneous switching performance is actually improved. 
There is a GND pin for every two outputs and aVeC pin for 
every four. This allows the transient current to be distributed 
across multiple power pins and decreases the overall dj/d( ef
fect. This results in a typical V OLP value on the order of 
500 mV for the ABT16500, as shown in Figure 19. 
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ABT FAMILY CHARACTERISTICS 

ADVANCED PACKAGING 

Along with a strong commitment to provide fast, low- power, 
high-drive integrated circuits, Texas Instruments is the 
clear-cut leader in logic packaging advancements. The 
development of the shrink small- outline package (SSOP) in 
1989 provided system designers the opportunity to reduce the 
amount of board space required for bus interface devices by 
SO%. Several 24-pin solutions including the familiar SOle, 
the SSOP, and the TSOP (thin small-outline package) are 
shown in Figure 20. 

The 48/S6-pin SSOP packages allow for twice the 
functionality (16-, 18-, and 20-bit functions) in 

D 
24-pin SOIC 
Area = 165 mm2 

D 
48-plnSSOP 
.Area;: 171 mm2 

o 
24-pinSSOP 
Area=70mm2 

D 
24-pinTSOP 
Area = 54 mm2 

24-pin SOIC 

)=~ 
Height = 2.65 mm 
Volume = 437 mm3 
Lead pitch = 1.27 mm 

48-pin SSOP 

~=~ 
Height = 2.74 mm 
Volume = 469 mm3 
Lead pitch = 0.635 mm 

24-pin SSOP 

~ 
Height = 2.0 mm 
Volume = 140 mm3 
Lead pitch = 0.65 mm 

24-pinTSOP 

~ 
Height = 1.1 mm 
Volume = 59 mm3 
Lead pitch = 0.65 mm 

Figure 20. 24-Pin Surface Mount Comparison 

approximately the same board area as a standard SOle. This 
is accomplished by using a 2S-mil (0.63S mm) lead pitch, as 
opposed to SO-mil (1.27 mm) in SOle. NO TAG shows a 
typical pinout structure for the 48-pin SSOP. The 
flow-through architecture is standard for all Widebus™ 
devices, making signal routing easier during board layout. 
Also note the distributed GND and Vee pins, which improve 
simultaneous switching effects as discussed in the Signal 
Integrity section of this document. 
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38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 

20E 
1A1 
1A2 

GND 
1A3 
1A4 
Vee 
2A1 
2A2 

GND 
2A3 
2A4 
3A1 
3A2 

GND 
3A3 
3A4 
Vee 
4A1 
4A2 

GND 
4A3 
4A4 
30E 

Figure 21. Distributed Pinout of 'ABT16244A 
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When using the small pin count SSOPs (8-, 9-, and lO-bit 
functions) the same functionality will occupy less than half 
the board area of a SOle (70 mm2 vs 165 mm2). There is also 
a height improvement over the SOle which is beneficial 
when the spacing between boards is a consideration. For very 
dense memory arrays the packaging evolution has been taken 
one step further with the emerging TSOP. The TSOP 

ABT FAMILY CHARACTERISTICS 

thickness of 1.1 mm gives a 58% height improvement over 
the SOle. 

Table 4 provides a quick reference of the mechanical 
specifications of the various SSOP packages. If more specific 
information is required see the SSOP Designer's Handbook 
or the application note Advanced Bus Interface Solutions 
Utilizing Fine Pitch Surface Mount Packages. 

Table 4. SSOP Metric Specifications 

PACKAGE SPECIFICATIONS PIN SPECIFICATIONS 

PACKAGE INDUSTRY THICKNESS 
BODY STANDOFF PIN PIN 

TYPE 
PINS 

STANDARD (mm) 
WIDTH HEIGHT PITCH WIDTH 
(mm) (mm)t (mm) (mm) 

SSOP 20 EIAJ 2.00 5.3 0.05 0.650 0.30 

SSOP 24 EIAJ 2.00 5.3 0.05 0.650 0.30 

SSOP 28 JEDEC 2.59 7.5 0.20 0.635 0.25 

SSOP 48 JEDEC 2.59 7.5 0.20 0.635 0.25 

SSOP 56 JEDEC 2.59 7.5 0.20 0.635 0.25 
.. t MInimum values 

All values are maximum typical values unless otherwise indicated. 
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• State-of-the-Art EPIC-HBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R=O) 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
<1 VatVCC=5V, TA = 25°C 

• High-Drive Outputs (-32-mA IOH' 
64-mAlod 

• Package Options Include Plastic 
Small-Outline (SOIC) and Shrink 
Small-Outline (SSOP) Packages, Ceramic 
Chip Carriers, and Plastic and Ceramic 
DIPs 

description 

These devices consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
input bus or from the internal registers. Data on the 
A or B bus is clocked into the registers on the 
low-to-high transition of the appropriate clock 
(CLKAB or CLKBA) input. Figure 1 illustrates the 
four fundamental bus-management functions that 
can be performed with the' ABT646A. 

Output-enable (OE) and direction-control (DIR) 
inputs are provided to control the transceiver 
functions. In the transceiver mode, data present at 
the high-impedance port may be stored in either 
register or in both. 

SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
SCBS069D-

SN54ABT646A ..• JT PACKAGE 
SN74ABT646A •.. DB, OW, OR NT PACKAGE 

(TOP VIEW) 

ClKAB 
SAB 

A3 
A4 

GND 

24 
23 
22 
21 
20 
19 
18 
17 

16 
15 
14 

13 

VCC 
ClKBA 
SBA 
OE 
B1 
B2 
B3 
B4 
B5 
B6 
B7 
B8 

SN54ABT646A ... FK PACKAGE 
(TOP VIEW) 

co « 
a::. co ;2 u o~ « 
_«....J O....Jco 
ocnuz>ucn 

NC - No internal connection 

B1 
B2 
NC 

B3 
B4 
B5 

The select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The 
direction control (DIR) determines which bus will receive data when OE is low. In the isolation mode (OE high), 
A data may be stored in one register and/or B data may be stored in the other register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

To ensure the high-impedance state during power up or power down, OE should be tied to V CC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT646A is available in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54ABT646A is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT646A is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-5TATE OUTPUTS 
SCBS069D - D3856; JULY 1991 - REVISED JULY 1993 

ID 

~ 
ID 

"----v----I 
21 3 1 23 2 22 
OE OIR CLKAB CLKBA SAB SBA 
L L X X X L 

"----v----I 
21 3 1 23 2 
OE OIR CLKAB CLKBA SAB 
L H X X L 

REAL-TIME TRANSFER REAL-TIME TRANSFER 
BUSBTOBUSA BUSATO SUS B 

'--v---I "----v----I 
21 3 23 2 22 21 3 23 2 
OE OIR CLKAB CLKBA SAB SBA OE OIR CLKAB CLKBA SAB 
X X t X X X L L X L X 
X X X t X X L H L X H 
H X t t X X 

STORAGE FROM TRANSFER STORED DATA 
A, B, OR AAND B 

Figure 1. Bus-Management Functions 

Pin numbers shown are for the DB, OW, JT, and NT packages. 
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22 
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22 
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INPUTS 

OE DlR ClKAB ClKBA SAB 

X X t X X 

X X X t X 

H X t t X 

H X HorL H orL X 

L L X X X 

L L X HorL X 

L H X X L 

L H HorL X H 

SN54ABT646A,SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS069D-D3856,JULY 1991-REVISEDJULY 1993 

FUNCTION TABLE 

OATAVO. 
OPERATION OR FUNCTION 

SBA A1 THRUA8 B1 THRUB8 

X Input Unspecifiedt Store A, B unspecifiedt 

X Unspecifiedf Input Store B, A unspecifiedt 

X Input Input Store A and B data 

X Input disabled Input disabled Isolation, hold storage 

L Output Input Real-time B data to A bus 

H Output I,nput Stored B data to A bus 

X Input Output Real-time A data to B bus 

X Input Output Stored A data to B bus 

t The data output functions may be enabled or disabled by vanous signals at the OE and DIR Inputs. Data Input functions are always enabled; 
i.e., data at the bus pins will be stored on every low-to-high transition of tlie clock inputs. 

logic symbol* 

OE 
DlR 

ClKBA 

SBA 
ClKAB 

SAB 

A1 

A2' 

A3 

A4 

AS 

A6 

A7 

A8 

21 r-.. 
3 r-... 

L 
23 

22 
1 

2 

4 

5 -L 
6 

7 

8 

9 

10 

11 

G3 

3 EN1 [BA] 
3EN2[AB] 

C4 
G5 

C6 
G7 ., r 

:i!:1 5 4D 

J V1 
5 1 

60 7 :i!:1 
2V -

1 7 

* This symbol is In accordance with ANSIIIEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for the DB,DW, JT, and NT packages. 
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19 

18 

17 

16 

15 

14 

13 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 
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SN54ABT646A, SN74ABT646A . 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS069D - 03856, JULY 1991 - REVISED JULY 1993 

logic diagram (positive logic) 

OE 21 

OIR --'<-3_+--_-i. 

ClKBA~~------~--------------------4 

SBA -==--------~---i 

ClKAB 

SAB --"'.-------t--r--.-I 

+~~~,~------------- , 

A1 4 

L 

.-----110 

..... -+------11> C1 

10t---+--, 

C1 <r----<ll---t-....... 

...-,,---+-+-_-=20=...0 B1 

..J 

~------------------~v~--------------------~ 
To Seven Other Channels 

Pin numbers shown are for the DB, OW, JT, and NT packages. 
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SN54ABT646A,SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS0690 - 03856, JULY 1991 - REVISED JULY 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Curre!lt into any output in the low state, 10: SN54ABT646A ................................... 96 mA 

SN74ABT646A ................................... 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package .............................. 0.7 W 

OW package ................................ 1 W 
NT package .............................. 1.3 W 

Storage temperature range...... ............................ ........... ..... .. ... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may cause pennanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level inplll voltage 

VI Input voltage 

10H High-level output current 

10L Low-level output current 

11t11!.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating PinS (Input or I/O) must be held high or low. 

~TEXAS' 
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SN54ABT646A SN74ABT646A 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vee 0 Vee 
-24 -32 

48 64 

5 5 

-55 125 -40 .85 

UNIT 

V 

V 

V 

V 

mA 

mA 

nsN 

°e 
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SN54ABT646A,SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH3-STATE OUTPUTS 
SCBS069D - 03856, JULY 1991 - REVISED JULY 1m 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONOmONS 
TA=25°.C 

TYpt MIN 

VIK VCC=4.5V, II =.-18 mA 

VCC=4.5V, IOH=-3mA 2.5 

VCC=5V, IOH=-3mA 3 
VOH 

VCC=4.5V, 10H =-24 mA 2 

VCC=4.5V, 10H =-32 mA 2; 

VCC=4.5V, IOL=48mA 
VOL 

VCC=4.5V, 10L=64mA 

VCC=5.5V, Control inputs 
II 

VI = VCC or GND AorB ports 

10ZH§ VCC=5.5V, VO=2.7V 

10ZL§ VCC=5.5V, VO=0.5V 

loff VCC=O, VI orVO:S:4.5 V 

ICEX VCC=5.5V, VO=5.5V Outputs high 

10# VCC=5.5V, VO=2.5 V -50 -100 

Outputs high 

ICC 
VCC=5.5V, 10=0, Outputs low 
VI = VCC or GND 

Outputs disabled 

AICC" 
VCC=5.5V, One input at 3.4 V, 
OIher inputs at VCC or GND 

Ci VI =2.5 VorO.5 V Control inputs 7 

Cio Vo = 2.5 Vor 0.5 V A or B ports 12 

t All typical values are at VCC = 5 V. ' 
; On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
§ The parameters IOZH and 10ZL include the input leakage current. 
11 This data sheet limit may vary among suppliers. . 

SN54ABT648A SN74ABT646A 

MAX MIN MAX MIN MAX 

-1.2 -1.2 -1.2 

2.5 2.5 

3 3 

2 

2 

0.55 0.55 

0.55; 0.55 

±1 ±1 ±1 

±100 ±100 ±100 

1011 1011 1011 

-1011 -1011 -1011 

±100 ±100 

SO SO 50 

-180 -SO -180 -50 -180 

250 250 250 

30 30 30 

250 250 250 

1.5 1.5 1.5 

# Not more than orie output should be tested at a time, and the duration of the test should not exceed one second. 
II This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 

UNIT 

V 

V 

V 

jiA 

jiA 

I1A 

jiA 

jiA 

mA 

jiA 

mA 

jiA 

mA 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-alr 
temperature (unless otherwise noted) 

VCC=5V, 
SN54ABT648A SN74ABT646A 

TA=25°C UNIT 
MIN MAX MIN MAX MIN MAX 

'clock Clock frequency 0 125 0 125 0 125 MHz 

tw Pulse duration, CLK high or low 4 4 4 ns 

tsu Setup time, A or B before CLKABt or CLKBA t 3 3,5 3 ns 

'Ih Hold time, A or B after CLKABt or CLKBA t 0 1.5 0 ns 

"T~ INSTRUMENTS 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS069D- 03856, JULY 1991 - REVISED JULY 1993 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 2) 

FROM TO 
VCC=5V, SN54ABT646A SN74ABT646A 

PARAMETER 
(INPUT) (OUTPUT) 

TA=25°C 

MIN TYP MAX MIN MAX MIN MAX 

fmax 125 125 125 

tpLH 2,2 4 5.1 2.2 6.7 2.2 5.6 
CLKBA or CLKAB AorB 

tpHL 1.7 4 5.1 1.2 6.7 1.7 5.6 

tpLH 1.5 3 4.3 1.5 5 1.5 4.8 
AorB BorA 

tpHL 1.5 3.3 4.6 1.5 5.6 1.5 5.4 

tpLH 
SABorSBAt 

1.5 4 5.1 1.5 7.8 1.5 6.5 
BorA 

tpHL 1.5 3.6 4.9 1.5 6.2 1.5 5.9 

tpZH 1.5 4.3 5.3 1.5 7 1.5 6.3 
OE AorB 

tpZL 3 5.8 7.4 3 10.5 3 8.8 

tpHZ 
OE 

1.5 3.5 4.5 1 7.3 1.5 5 
AorB 

tpLZ 1.5 3 4 1.5 5.7 1.5 4.5 

tpZH 1.5 4.5 5.7 1.5 7.3 1.5 6.7 
DIR AorB 

tpZL 2.5 6.5 9 2.5 11 2.5 9.5 

tpHZ 1.5 3.8 5 1 9 1.5 5.7 
DIR AorB 

tpLZ 1.5 3.8 4.7 1.2 6.7 1.5 6 

t These parameters are measured with the Internal output state of the storage register opposite to that of the bus Input. 
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MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATEOUTPUTS 
SCBS069D- 03856, JULY 1991 - REVISED JULY 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 soon 
From Output ---ef--~'----'V\rv----' 

Under Test 

o Open 

CL=50pF 

(see Note A) I soon 

LOAD CIRCUIT FOR OUTPUTS 

~--tw--+l 
I 1 

Input 3 }(:~~.5~V~~~~ :: 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

==:>:< 1.5V )(1.5 V 

I 
1 1 

tpLH~ 

3V 

OV 

!+-+tPHL 

1 

/1.5V 
I ~VOH 

1 
1 

I 1.5V 

I VOL 
1 

tPHL~ l~tPLH 

\1.5V 
FVOH 

1.5 V 

VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

. Timing Input 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

TEST S1 

tPLHltpHL Open 

tPLZItPZL 7V 

tPHz/tpZH Open 

3V -------x1.5V 
_____ .J·I~ ______ ov 

I.. .1.. ~ 
1 tsu r til -I 
1 1 

--~}(1.5V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

'"--_--'):(1.5 V 

3V 

OV 

3.5V 

I 
I 
I 

tpZH -+i 

~--+-+-~'=-+~~ VOL 

1 tpHZ 4i 1+-
~ I 
1 r----T----- VOH 

VOH-0.3V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH·LEVEL ENABLING 

=OV 

B. All input pulses are supplied by generators having the following characteristics:PRR';; 10 MHz, Zo = 50 Q, tr';; 2.5 ns, tf';; 2.5 ns. 

16-38 

C. Waveform 1 is for an output with intemal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with intemal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 

Propagation Delay Time vs Temperature 

PROPAGATION DELAY TIME 
LOW-TO-HIGH-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

Ato B 

eL=50pF 
1 Output Switching 

, 
-- Vee = 4.5 V --. --- -------'- Vec= ~.-

....... -- - -" ~ ---- --~= 5.5V 

ai '" E c 
1= I 
:0- ; .. c. 
Gi ; c 0 
c Gi 0 :; > .. 
Cl ..J .. ~ c. e 0 

..J 
IL 0 
I 'l' 
"""S, :c .-
... ::1: -

4.00 

3.75 

3.50 

3.25 

3.00 

2.75 

2.50 

2.25 

PROPAGATION DELAY TIME 
HIGH-TO-LOW-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

Ato B 

CL = 50 pF 
1 Output Switching ----. .-- -v~C =4.5 V ... -

Vee =5V_ 

~- -- -" ro- --
Vee =5.5V 

r-.... -------
2.00 

-55 -25 5 35 65 95 125 
2.00 

-55 -25 5 35 65 95 121 

ai '" E c 
1= I 

.!~ .. -c ". 
cO 
OGi 
:= > .. .. 
Cl..J .. ' c..c 
~~ IL, 
I 0 

'l' 
:c~ 
""0 

!-..J 

5.00 

4.75 

4.50 

4.25 

TA - Operating Free-Air Temperature - °e 

PROPAGATION DELAY TIME 
LOW-TO-HiGH-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

CLKABto B 

eL=50pF 
1 Output Switching 

-Vce= 4.5 V ---- -
. ... 

-If'ec: ..... ' -...... 5V • / ~ 

4.00 

3.75 

ai '" c 
E I 3.50 

1= ; 
:0-.. ;- 3.25 Gi c 0 
c ~ .2 

TA - Operating Free-Air Temperature - °e 

PROPAGATION DELAY TIME 
HIGH-TO-LOW-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

eLKABto B 

eL=50pF 
1 Output Switching Vce 4.5 V 

V 
~ Kc 5.5 V 

~ .~ 

--:: -::::-~~ 4.00 3.00 
tii .. 

..J 
Cl ~ 

!---
r- _ .... -~c -:-.. ~~ -

>=5V 3.75 r--... 

3.50 

3.25 

3.00 
-55 

-" / =5.5 V 

-25 5 35 65 95 125 

.. 
c. 0 e ..J 

IL ~ I .c 
...I ,rJP 
il:::I: -

2.75 

2.50 

2.25 

2.00 
-55 

TA - Operating Free-Air Temperature - °e 
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-25 5 35 65 95 12! 

TA - Operating Free-Air Temperature - °e 
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 

ai .. 
E c 
F I 

.!'i 
21 :; 
cO 
o 'ii 

i~ 
8,1: 
o .21 

~;~ . -
:t: ;i: 
-'0 
~..J 

ai .. 
E c 
F! 
~&. 
;!~ c _ 
o Q) 

i ~ 
OI..J 
8, ;i: 
e .9 
Il. 0 
I ";' 

:fa 
1I.:f -
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Propagation Delay Time vs Temperature 

6.0 

5.7 

5.4 

5.1 

4.8 

4.5 

4.2 

3.9 

3.6 

3.3 

3.0 

PROPAGATION DELAY TIME 
LOW-TO-HIGH-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

SABtoB 

eL=50pF 
1 Outp t Switching 
, , --- -- Vee F4.5V -- -.. -.. . .. 
"- - Vee 5V 

--- --r---

'-- Vee F5.5V 

-55 -25 5 35 65 95 125 

5.0 

4.7 

4.4 

4.1 

3.8 

3.5 

3.2 

2.9 

2.6 

2.3 

2.0 

TA - Operating Free-Air Temperature - 'e 

PROPAGATION DELAY TIME 
HIGH-TO-LOW-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

SABto B 

eL=50pF 
1 Output Switc ing 

Vee = 4.5 V .. ... -... ... . 
Vee 5V --- ---

v. -.:.:v 

-55 -25 5 35 65 95 125 

TA - Operating Free-Air Temperature - 'e 
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6.0 

5.7 

~~ ~ 5.4 
i= I 

~ '[ 5.1 
~'5 
cO 4.8 
o a; 
:;:; > 
~ ~ 4.5 
~. £.9 4.2 

I~ 
,c 3.9 

l~ 3.6 

3.3 

CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 

Propagation Delay Time vs Temperature 

PROPAGATION DELAY TIME 
ENABLE· TO·HIGH·LEVEL OUTPUT 

vs 
OPERATING FREE·AIR TEMPERATURE 

OEtoB 

CL=50pF 
1 Output Switching 

--- --- Vec= 4.5 V ... ... . ... ----

f"-._ I- _ Vce= 5V ----
r-- Vee = 5.5 V 

iii III 
E c 
i= I 
>- '$ .. S-a; 
c " 0 c 

~ 0 
t; CI) 

01 oJ .. 1= c, 
01 e J: Il. 0 I "l' 

N ~ :J: 

'" oJ -

4.0 

3.7 

3.4 

3.1 

2.8 

• 

PROPAGATION DELAY TIME 
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 

Propagation Delay Time vs Number of Outputs Switching 

PROPAGATION DELAY TIME 
vs 

NUMBER OF OUTPUTS SWITCHING 
AtoB 
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Gi 6 c 
c:: 

~ 5 1:11 .. 
Co e 
D. 4 
I 
"tJ 
.9-

3 

2 
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--------- ------
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 
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Propagation Delay Time vs Load Capacitance 

AtoS AtoS. 
1 OUTPUT SWITCHING 4 OUTPUTS SWITCHING 
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/// V / ./ 
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CIl c 
I 

CD 
E 
1= 
>-.. 
;! 
c 
0 
i 
DI 

8-e 
II. 
I 

J 

AtoS 
8 OUTPUTS SWITCHING 

12.0 
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 

Propagation Delay Time vs Input Edge 

PROPAGATION DELAY TIME 
vs 

INPUT EDGE 
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9.0 I 

CD 
E 8.25 1= 
>-
.!!! 7.50 
! 
c 6.75 
~ 
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CHARACTERIZATION DATA FOR SN54ABT646AAND SN74ABT646A 
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7 Switching 1 Low LH A --> B 
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\., 
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7 Switching 1 Low LH B --> A 
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\ 
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b. fI' 
-1 

-2 
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t -Time- ns t-Time-ns 

VOHV = Minimum (valley) voltage induced on a quiescent high-level output during switching of other outputs. 
VOLP = Maximum (peak) voltage induced on a quiescent low-level output during switching of other outputs. 
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C.HARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 

5 

Typical Characteristics 

HIGH-LEVEL OUTPUT VOLTAGE 
va 

HIGH-LEVEL OUTPUT CURRENT 

VCC .. SV 
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V 
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./ 

V ~ 
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IOH - High-Level Output Current - mA 

LOW-LEVEL OUTPUT VOLTAGE 
va 

LOW-L~VEL OUTPUT CURRENT 

VCC=SV 
TA = 25°C 

~ 
io""" 

~ ----V 
o 20 40 80 80 

IOL - Low-Level Output Current - mA 
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 
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Supply Current vs Frequency 

OUTPUTS ENABLED 

VCC=5V 
TA = 25°C 
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• Members of the Texas Instruments 
Wldebus ™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JESD-17 

• Typical VOlP (Output Ground Bounce) 
< 1 V atVce = 5 V, TA = 25°C 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• High-Drive Outputs (-32-mA IOH' 
64-mAIOd 

• Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 3S0-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

The SN54ABT16244 and SN74ABT16244A are 
16-bit buffers and line drivers designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. The devices can be used as four 4-bit 
buffers, two 8-bit buffers, or one 16-bit buffer. 
These devices provide true outputs and 
symmetrical DE (active-low output-enable) 
inputs. 

SN54ABT16244, SN74ABT16244A 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS073D-D3711 SEPTEMBER 1991-REVISEDAUGUST1993 

SN54ABT16244 ••• WD PACKAGE 
SN74ABT16244A ••• DGG OR DL PACKAGE 

(TOP VIEW) 

10E 
1Yl 
lY2 

GND 
1Y3 
lY4 
Vee 
2Yl 
2Y2 

GND 
2Y3 
2Y4 
3Yl 
3Y2 

GND 
3Y3 
3Y4 
Vee 
4Yl 
4Y2 

GND 
4Y3 
4Y4 
40E 

20E 
lAl 
lA2 
GND 
lA3 
lA4 
Vee 
2Al 
2A2 
GND 
2A3 

37 2A4 
36 3Al 
35 3A2 
34 GND 
33 3A3 
32 3A4 
31 Vee 
30 4Al 
29 4A2 
28 GND 

4A3 
4A4 

To ensure the high-impedance state during power up or power down, DE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16244A is available in Tl's shrink small-outline package (DL), which provides twice the lID pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16244 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16244A is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A y 

L H H 

L L L 

H X Z 

Widebus and EPIC-liB are trademarks of Texas Instruments Incorporated. 
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SN54ABT16244, SN74ABT16244A 
16-BIT BUFFERSIDRIVERS 
WITH 3-STATE OUTPUTS 
SCBS073D - 03711. SEPTEMBER. 1991 - REVISED AUGUST 1993 

logic symbolt logic diagram (positive logic) 
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41 
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"-

"-

" 

EN1 

EN2 

EN3 

EN4 , 
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r 2 
1\7 1Y1 

3 
1Y2 

5 
1Y3 

6 
1Y4 

8 2\7 2Y1 
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2Y3 
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2Y4 
3\7 
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3Y1 

14 
3Y2 

16 
3Y3 

17 
3Y4 

4\7 19 
4Y1 

20 
4Y2 

22 
4Y3 

23 
4Y4 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 
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SN54ABT16244, SN74ABT16244A 
16·BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS073D - 03711, SEPTEMBER 1991 - REVISED AUGUST 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16244 .................................. 96 mA 

SN74ABT16244A ................................ 128 mA 
Input clamp current, 11K (VI < 0) .................................................... '" ..... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DGG package ............................. 0.8 W 

DL package .............................. 0.85 W 
Storage temperature range .............................. , .. ,."." .. ,", .. , ... ,., -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

At/I!;v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 2: Unused or floating inputs must be held high or low. 

~TEXAS 
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SN54ABT16244 

MIN MAX 
4.5 5.5 

2 

0.8 

0 Vee 

-24 

48 

10 

-55 125 
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SN74ABT16244A 

MIN MAX 

4.5 5.5 

2 

0.8 

0 Vee 

-32 

64 

10 

-40 85 

UNIT 

V 

V 

V 

V 

rnA 

rnA 

nslV 

°e 
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SN54ABT16244, SN74ABT16244A 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS0730 - 03711, SEPTEMBER 1991 - REVISED AUGUST 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMET':R 
TA=25°Ct SN54ABT16244 SN74ABT16244A 

TEST CONDITIONS 
MIN TYp:j: 

VIK Vee=4.SV, 11=-18mA 

Vee=4.SV, IOH=-3mA 2.S 

Vee = S V, IOH=-3mA 3 
VOH 

Vee =4.S V, IOH=-24mA 2 

Vee=4.SV, 10H =-32 rnA 2§ 

Vee=4.SV, IOL=48mA 
VOL 

Vee=4.SV, 10L= 64 rnA 

II Vee=S.SV, VI = Vee or GND 

10ZH Vec=S.SV, VO=2.7V 

10ZL Vee=S.SV, VO=O.SV 

loff Vee=O, VI or Vo ~ 4.S V 

ICEX 
VCC=S.SV, 

Outputs high 
VO=S.5V 

10# VCC=S.5V, VO=2.5V -so -100 

Vec=S.5V, Outputs high 

ICC 10=0, Outputs low 
VI = VCC or GND Outputs disabled 

Vec=S.SV, Data Outputs enabled 

dICC" 
One input at 3.4 V, inputs Outputs disabled 
Other inputs at 
VCCorGND Control inputs 

Ci VI = 2.S V o(O.S V 3 

Co Vo = 2.S V or O.S V 8 

t Characteristics for TA = 2Soe apply to the SN74ABT16244A only. 
:j: All tYpical values are at V CC = S V. 
§ On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
11 This data sheet limit may vary among suppliers. 

MAX MIN MAX 

-1.2 -1.2 

2.S 

3 

2 

O.SS O.SS 

O.SS§ 

±1 ±1 

1011 10 

-1011 -10 

±100 ±100 

50 50 

-180 -so -180 

3 2 

32 32 

3 2 

O.OS 1.S 

O.OS 1 

O.OS 1.S 

# Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

MIN 

2.S 

3 

2 

-SO 

II This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 

MAX 

-1.2 

O.SS 

±1 

1011 

-1011 

±100 

SO 

-180 

3 

32 

3 

O.OS 

O.OS 

O.OS 

UNIT 

V 

V 

V 

ItA 
ItA 
ItA 
ItA 

llA 

rnA 

rnA 

rnA 

pF 

pF 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
A 

tpHL 

tpZH 
OE 

tpZL 

tpHZ 
OE 

tpLZ 

16-S4 

TO 
VCC=5V, 

(OUTPUT) 
TA=25°Ct 

MIN TYP MAX 

Y 

Y 

Y 

1 2.3 3.2 

1 2.6 3.7 

1 3 3.8 

1 3.2 4 

1 3.6 4.4 

1 2.9 3.7 

~TEXAS 
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SN54ABT16244 

MIN MAX 

0.7 3.7 

O.S 4.3 

0.7 S 

0.9 S 

1 S 

1 4.3 
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SN74ABT16244A 
UNIT 

MIN MAX 

1 3.S 
ns 

1 4.1 

1 4.8 
ns 

1 4.8 

1 4.8 
ns 

1 4.1 



SN54ABT16244, SN74ABT16244A 
16·BIT BUFFERS/DRIVERS 

WITH a·STATE OUTPUTS 
SCBS0730 - 03711, SEPTEMBER 1991 - REVISED AUGUST 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

5000 
From Output ---4>----.---Y\I\r---.-/ 

Sl o Open 

Under Test 

CL=SOpF 

(see Note A) I 5000 rD 

-=-

LOAD CIRCUIT FOR OUTPUTS 

~tw~ 
1 I 

Input 3 }(:l~.S~V~~~~ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~_l._SV __ -J~~l_.S_V __ __ 

1 I ~ 

3V 

OV 

Output 

tPLH ~ 1 1 tpHL 

1 I i ~-- VOH 
1 !l.SV 1 1.SV 

----+1--' 1 VOL 

tPHL -l.---.i I+-+j- tpLH 

Output 

I!/,::":::- VOH 
\l.SV £ 1.SV 

VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Timing Input 

Data Input 

Output 
Control 

Output 
Waveform 1 

Sl at 7 V 
(see Note C) 

Output 
Waveform 2 
Sl atOpen 

(see Note C) 

TEST Sl 

tPLWtPHL Open 

tpLZltPZL 7V 

tPHZItPZH Open 

3V ------"'11.5 V 
---~--', 1'------- OV 

14 .~ .1 
Itsul th 1 
1 1 

--=x--"'" \5V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~l.S V ~ .... l._S V ____ _ 

tpZL~ 14- 1 

1 1 tPLZ-+I 
........ -"'"""' 1 1 

3V 

OV 

3.5 V 

1 

1 

1 
tpZH~ 

""l,_S_V_+1 +VOL+ 0.3 V 

I tpHZ~ f..----- VOL 

i4- 1 
I ~--+---- VOH 

VOH -0.3 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

= OV 

B. All input pulses are supplied by generators having the following characteristics: PRR s; 10 MHz, Zo = 50 n, tr s; 2.5 ns, tf S; 2.5 ns. 
C. Waveform 1 is for an output with intemal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A 

oj .. 
E c 
1= I 

~'$ _ 0. 

! 15 
cO 
o Gi 
lj 
01 • o..c 
o~ 
~ ::t: 

Do • 
IS 
:z: ~ 
~3 

oj .. 
E c 
1=1 
>015 .!!,e. 
!c3 
.§l 
&.3 
[~ e ...J 
Do ~ I 

:i!:§. 
~::t: 

16-56 

Propagation Delay Time vs Temperature 

3.000 

2.875 

2.750 

2.625 

2.500 

2.375 

2.250 

2.125 

2.000 

PROPAGATION DELAY TIME 
LOW-TO-HIGH-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

AtoY 

CL=50pF 
1 Output Switching 

Vee = 4.5 V .... 
.. r .. ~:t' =5V .. ... .. .. ~-... .... ,,--

~-~- -" ~- V 
V" 

, 

V" Vce =5.5V ...... 

-55 -25 5 35 65 95 125 

3.00 

2.75 

2.50 

2.25 

2.00 

1.75 

1.50 

1.25 

1.00 

TA - Operating Free-Air Temperature - °c 

PROPAGATION DELAY TIME 
HIGH-TO-LOW-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

AtoY 

CL=50pF 
1 Output Switching 

•. ~s.c =4.5V .. .... ....... . ... .... ...... 
Vr:r: -5V ---- -" 

....... - - Vee =5.5V 

~ 
1"""-

-55 -25 5 35 65 95 

TA - Operating Free-Air Temperature - °c 
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4.00 

3.75 

fi", 
E c 

3.50 1= I 
~!i 
;!~ 3.25 
cO 0_ 
i~ 3.00 

!.~ 
2....1 2.75 
II. 0 
I.,. 
:z:,c 
N~ 2.50 
,!or. 

2.25 

2.00 

CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A 

Propagation Delay Time vs Temperature 

PROPAGATION DELAY TIME 
ENABLE-TO-HIGH-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

OEtoY 

CL=50pF 
1 Output Switching 

.. .... ...... .... VC~' 4.5V ----
VCC= 5V -- - -------
Vcc' 5.5 V_ 

fi II) 
E c 
j:: I 
>-s .!! Q, 
11/ S Co 
5 -

:;::; ~ 
II 11/ 
01....1 
II • 
Q,,c e .21 
II.:Z: 
IS 
:I:~ 
NO 

,!o....l 

5.00 

4.75 

4.50 

4.25 

4.00 

3.75 

3.50 

3.25 

3.00 

PROPAGATION DELAY TIME 
DISABLE-FROM-HIGH-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

OEtoY 

CL=50pF 
1 Output Switching 

..... 
'" ..... ...... VCC= 4.5 V .. ... ----
- - ... ~- VCC= 5V -. ~-

Vcc= 5.5 V 

-55 -25 5 35 65 95 125 -55 -25 5 35 65 95 125 

3.500 

3.375 

t '" 1= ~ 3.250 

~l 
~ '5 3.125 
c 0 
,2-
is ~ 3.000 
11: o 01 !t :f 2.875 
I S 
J ~ 2.750 

2.625 

2.500 

TA - Operating Free-Air Temperature - °c 

PROPAGATION DELAY TIME 
ENABLE-TO-LOW-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

OEtoY 

CL=50pF 
1 Output Switching 

Vr.r.= 5.5 V 

~ 
~ --v;..c: -- - .. 

~ 5V .... .;;~= 4.5 V 

....... " .... .... ...... ...... 

4.00 

3.75 

fi '" 
~ ~ 3.50 

.;-1 
~ s 3.25 
c ~ o 11/ 

1il ~ 3.00 
01....1 
11: o 01 
!t i: 2.75 
IS 
~ ~ 2.50 

,!o....l 

2.25 

2.00 

TA - Operating Free-Air Temperature - °C 

PROPAGATION DELAY TIME 
DISABLE-FROM-LOW-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

OEtoY 

CL=50pF 
1 Output Switching 

VIY'- ,_liV .. - --- --- -- . -'- _ .. --

--~- Vee = :.---- -I- - --
Vee= .5V _ 

-55 -25 5 35 65 95 125 -55 -25 5 35 65 95 125 

TA - OperatIng Free-Air Temperature - °C 

TEXAS ..., 
INSTRUMENTS 

TA - Operating Free-Air Temperature - °C 
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A 

3.00 

III 
C 
I 

~. 2.75 

i= 
~ 
Gi c 
c 2.50 .2 
16 ... 
!. e 
1:1. 
I 2.25 

J 

2.00 

16-58 

Propagation Delay Time vs Number of Outputs Switching 

PROPAGATION DELAY TIME 
vs 

NUMBER OF OUTPUTS SWITCHING 
AtoY 

VCC=5V 
4.00 

PROPAGATION DELAY TIME 
vs 

NUMBER OF OUTPUTS SWITCHING 
OEtoY 

VCC=5V I ;;;; :,/ TA = 25°C tPHL 
CL=50pF _/ ! 

TA = 25°C / CL=50pF 
, ./ 

~ 
/. , 

, , 

I 
~ 3.75 

i= 

i 
15 3.50 

I 

, , 
~ , 

./ '. 
X 

V , --- tpHZ -"- ... 
---

I 3.25 

J 

3.00 
4 7 10 13 16 4 7 10 13 

Number of Outputs Switching Number of Outputs Switching 

III 
C 
I 

CD 
E 
i= 

i 
c 
0 

'i ... 
!. e 

1:1. 
I 
"C 
.9-

4.00 

PROPAGATION DELAY TIME 
vs 

NUMBER OF OUTPUTS SWITCHING 
OEtoY 

VCC=5V 
~ 
~ 

TA = 25°C l,...-- tPZL 

CL=:~ 
3.50 ....-

3.00 

2.50 

2.00 
1 

-_ .... 

4 

----- .---........ ----- tpLZ 

7 10 13 

Number of Outputs Switching 
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5.00 

.. 4.50 c 
I 

GI 
E 
i= 4.00 
>-.. 
! 
~ 3.50 

I, 
J 3.00 
II. 
I 
"tI 

CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A 

Propagation Delay Time vs Load Capacitance 

AtoY AtoY 
1 OUTPUT SWITCHING 4 OUTPUTS SWITCHING 

6.0 
VCC=5V 

t/ TA = 25°C 
RL=500Q 
F=10MHz 

/ 
I' , , , 

, tPLH 

/, 
~~' , 

/' 
~ V 

5.5 
III c 
I 

5.0 CD 
E 
i= 
>- 4.5 .. 
Gi 
Q 

c 4.0 
0 

i 
01 

3.5 .. 
D. 
2 
II. 
I 3.0 
"tI 

VCC=5V 
TA=25°C 
RL=500Q 

tpHL F=10MHz "/ 

/" 
/ ' tpLH 

/' 
,..; 
, 

;;7 
.. D. 2.50 

/' 
.. D. 

2.5 -y 
~ 

.. c 
I 
II 
E 
i= 
>-.. 
! 
c 
0 

'iii 
01 .. 
D. 
2 
II. 
I 
"tI 
.. D. 

2.00 
50 

6.0 

5.5 

5.0 

4.5 

4.0 

3.5 

3.0 

100 150 200 250 300 

CL - Load Capacitance - pF 

AtoY 
8 OUTPUTS SWITCHING 

VCC=5V 
TA = 25°C 
RL=500Q t~ F= 10 MHz 

~ " tpLH 

/' 
,/ 

, r 
,'/ 

~ V 

2.0 
50 100 150 200 250 300 

CL - Load Capacitance - pF 

AtoY 
16 OUTPUTS SWITCHING 

6.0 

5.5 .. c 
I 5.0 

CD 
E 
i= 

4.5 >-.. 
Gi 
Q 

c 4.0 
.2 
1i 
01 3.5 .. 
D. 
2 
II. 3.0 I 
"tI 
.. D. 

VCC=5V tPH7 
TA = 25°C 
RL=500Q 

.. /(,;P~H F=10MHz 

/' 
,y" 

,./ 
':/ 

./ 2.5 , 2.5 

2.0 
50 

2.0 
100 150 200 250 300 50 

CL - Load Capacitance - pF 
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A 
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INPUT EDGE 
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... 0. 
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PROPAGATION DELAY TIME 
vs 

VCC=5V 
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V=OVto3V 
RL=500Q 
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tPZ!;... 
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,...... 
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---
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V 
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tEDGE - Input Edge - ns 
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A 

> 
I 

6 

5 

4 

3 

:! 2 
~ 

o 

-1 

-2 

6 

5 

4. 

3 

> 
I 

:! 2 

~ 

0 

-1 

-2 

VOHV and VOLP 

15 Switching 1 High LH A -+ Y 

Vcc=5V 
TA=25°c 

I\. - --r ......... ~ 

o 10 20 30 40 50 60 70 80 

t-TIme-ns 

15 Switching 1 Low HL A -+ Y 

Vcc=5V 
TA = 25°C 

l 
." y 

o 10 20 30 40 50 60 70 80 
t-TIme-ns 

VOHV = Minimum (valley) voltage induced on a quiescent high-level output during switching of other outputs. 
VOLP = Maximum (peak) voltage induced on a quiescent lOW-level output during switching of other outputs. 
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A 
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4.0 
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1.5 

1.0 

Typical Characteristics 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 

VCC=5V 
TA=25°C 
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./ 
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,.. V~ 
,,/ 

-100 -80 -60 -40 -20 o 
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IOH - High-Level Output Current - rnA 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 

VCC=5V 
TA = 25°C 

---~ ...-

~ ~ 
~ 

10 25 40 55 70 85 100 

IOL - Low-Level Output Current - rnA 
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A 
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• Members of the Texas Instruments 
Widebus™ Family 

• State-of-the-Art EPIC-lIB ™ BiCMOS Design 
Significantly Reduces Power Dissipation 

• UBpM (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation in Transparent, 
Latched, or Clocked Mode 

• ESD Protection Exceeds 2000 V 
Per MIL-STD-883C, Method 3015 

• Latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard·JESD-17 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 5 V, TA = 25°C 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 300-mil Shrink 
Small-Outline and Thin Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

description 

These 18-bit universal bus transceivers combine 
D-type latches and D-type flip-flops to allow data 
flow in transparent, latched, and clocked modes. 

Data flow in each direction is controlled by 
output-enable (OEAB and OEBA), latch-enable 
(LEAB and LEBA), and clock (CLKAB and 
CLKBA) inputs. For A-to-B data flow, the device 
operates in the transparent mode when LEAB is 
high. When LEAB is low, the A data is latched if 
CLKAB is held at a high or low logic level. If LEAB 

SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS057D - 03658, DECEMBER 

SN54ABT16500a .•• WD PACKAGE 
SN74ABT16500B ••• DGG OR DL PACKAGE 

(TOP VIEW) 

OEAB 

Vee 
A4 
A5 
A6 

GND 
A7 
A8 
A9 

A10 
A11 
A12 

GND 
A13 
A14 
A15 
Vee 
A16 
A17 

GND 
A18 

OEBA 

GND 
GLKAB 
B1 
GND 
B2 
B3 
Vee 
B4 
B5 
B6 
GND 
B7 
B8 
B9 
B10 
B11 
B12 
GND 
B13 
B14 
B15 
Vee 

34 B16 
33 B17 
32 GND 
31 B18 
30 CLKBA 

LEBA 29 GND "1-__ .T 

is low, the A bus data is stored in the latch/flip-flop on the high-to-Iow transition of CLKAB. Output-enable OEAB 
is active-high. When OEAB is high, the outputs are active. When OEAB is low, the outputs are in the 
high-impedance state. 

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high and OEBA is active low). 

To ensure the high-impedance state during power up or power down, OE should be tied to GND through a 
pulldown resistor; the minimum value of the resistor is determined by the current-sourcing capability of the 
driver. 

The SN74ABT16500B is available in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The SN54ABT16500B is characterized over the full military temperature range of -55°C to 125°C. The 
SN74ABT16500B is characterized for operation from -40°C to 85°C. 

Widebus, EPle·lIB, and UBT are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document .. msln. PRODUCTION 
DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
~~=. processing., does not necessarily Include testing Of all ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS057D - D3658, DECEMBER 1990 - REVISED APRIL 1993 

lEHl8 

FUNCTION TABLEt 

INPUTS OUTPUT 
OEAB LEAB CLKAB A B 

L X X X Z 

H H X L L 

H H X H H 

H L .j, L L 

H L .j, H H 

H L H X BO* 

H L L X BO§ 
.. t A-to,B data flow IS shown: B-to-A flow IS similar but 

uses OEBA, LEBA, and CLKBA. 
* Output level before the indicated steady-state input 

conditions were established. 
§ Output level before the indicated steady-state input 

conditions were established, provided that CLKAB 
was low before LEAB went low. 
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logic symbolt 

OEAB 
CLKAB 

LEAB 

OEBA 
CLKBA 

LEBA 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

Al0 

All 

A12 

A13 

A14 

A15 

A16 

A17 

A18 

1 
55 

2 

27 

30 

28 

3 

5 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

26 

ENl 
f'.. 2C3 

Lr::, 
C3 
G2 

1'- EN4 
f'.. 5C6 

Lr::, C6 

~5 

L.-
3D 1 

4\7 1 

SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

r 
1\7 

60 

SCBS057D - D3658, DECEMBER 1990 - REVISED APRIL 1993 

54 

W 
52 

51 

49 

48 

47 

45 

44 

43 
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41 

40 

38 

37 

36 

34 

33 

31 

Bl ' 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

B9 

Bl0 

Bll 

B12 

B13 

B14 

B15 

B16 

B17 

B18 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
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SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS057D-D3658, DECEMBER 1990-REVISEDAPRIL 1993 

logic diagram (positive logic) 

OEAB 

ClKAB 
55 

lEAB. 
2 

lEBA 28 

30 
ClKBA 

OEBA _27 __ .,-u 

3 
A1--~1--I ~--~r-----------~+---r4--~lD 

~r-----IC1 

ClK 

1D~-++--+~~=====-~--< 
C1~--H 

ClK 

~------------~v~--------~-----J 

To 17 Other Channels 

54 B1 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (except I/O ports) (see Note 1) .................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the low state, 10: SN54ABT16500B ................................. 96 mA 

SN74ABT16500B ................................ 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DGG package ..... ~ .......................... 1 W 

DL package ................................. 1 W 
Storage temperature range .............................................. :........ -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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SN54ABT16500B, SN74ABT16500B 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS057D - D3658, DECEMBER 1990 - REVISED APRIL 1993 

recommended operating conditions (see Note 2) 

SN54ABT16500B SN74ABT16500B 
UNIT 

MIN MAX MIN MAX 

VCC Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 :£;~. 2 V 

Vil low-level input voltage Z]"'O.8 0.8 V 

VI Input voltage 0 .ii'vcc 0 VCC V 

10H High-level output current :ti' -24 -32 mA 

10l low-level output current .;~. 48 64 mA 

AIIAv Input transition rise or fall rate I Outputs enabled /;:F' 10 10 ns/V 

TA Operating free-air temperature -55 125 -40 85 °C 

NOTE 2: Unused or floating pinS (Input or I/O) must be held high or low. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT16500B SN74ABT16500B 
PARAMETER TEST CONDITIONS 

TYPt MIN 

VIK VCC=4.5V, 11=-18mA 

VCC =4.5 V, IOH=-3mA 2.5 

VCC=5V, IOH=-3 mA 3 
VOH 

VCC =4.5 V, 10H =-24mA 2 

VCC=4.5 V, 10H =-32mA 2:1: 

Vcc =4.5 V, 10l = 48 mA 
VOL 

VCC=4.5 V, 10L = 64 mA 

Vcc =5.5 V, Control inputs 
II 

VI = VCC or GND Aor B ports 

10ZH§ VCC=5.5 V, Vo = 2.7 V 

10Zl§ VCC=5.5 V, VO=0.5 V 

loff VCC = 0, VI orVO 0<;4.5 V 

ICEX 
VCC=5.5 V, 

Outputs high 
VO=5.5 V 

1011 VCC=5.5 V, VO=2.5V -50 -100 

VCC=5.5 V, Outputs high 

ICC 
10=0, AorB 

Outputs low 
VI = VCC or ports 
GND Outputs disabled 

AICC# 
VCC=5.5 V, One input at 3.4 V, 
Other inputs at VCC or GND 

Ci VI = 2.5 V or 0.5 V Control inputs 3 

Cio Vo = 2.5 VorO.5 V Aor B ports 9 

t All typical values are at VCC = 5 V. 
:I: On products compliant to Mil -STD-883, Class B, this parameter does not apply. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55:1: 

±1 :jsfi' 

±20 ;t~ 

10 ct1:;l0 
-10 '~" -10 

±100 ;£i 
50 ,f 50 

-180 -50 -180 

3 3 

36 36 

3 3 

50 50 

11 Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

MIN 

2.5 

3 

2 

-50 

# This is the increase in supply current for each input that is at the specified TIL voltage level rather than VCC or GND. 

PRODUCT PREVIEW information concerns products in the formative or 

:~~caC~~:eare°!es1::~~~~~~!~;I~~~~~~~c re::::es ~~~ riga:: 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
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MAX 

-1.2 

0.55 

±1 

±20 

10 

-10 

±100 

50 

-180 

3 

36 

3 

50 

UNIT 

V 

V 

V 

J.LA 

J.LA 

J.LA 
J.LA 

J.LA 

mA 

mA 

~A 

pF 

pF 
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SN54ABT16500B, SN74ABT16500B 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS057D - D3658, DECEMBER 1990 - REVISED APRIL 1993 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SN54ABT16500B SN74ABT16500B 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency 0 150 0 150 MHz 

LEAB or LEBA high 2.5 ,.ii;> 2.5 
twt Pulse duration 

CLKABOr CLKBA high or low if!! 
ns 

3 3 

A before CLKABt 3 a4::! 3 

B before CLKBAt ~f;' 3 
tsu Setup time I CLKhigh i:f 

ns 
1 

A before LEABJ. or B before LEBAJ. I CLKlow ,z~~5 2.5 

A after CLKABt or B after CLKBAi 
, 

0 0 
th Hold time ns 

A after LEABt or B after LEBAt 2 2 
.. t This parameter IS specified by design but not tested . 

switching characteristics over recommended ranges of supply voltage .and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 

FROM TO 
VCC=5V, 

SN54ABT16500B 
PARAMETER (INPUT) (OUTPUT) 

TA = 25'C 

MIN TYP MAX MIN MAX 

fmax 

tPLH 
AorB 

tpHL 

tPLH 

tpHL 
LEAB or LEBA 

tpLH 

tpHL 
CLKAB or CLKBA 

tpZH 

tpZL 
OEAB orOEBA 

tpHZ 
OEAB orOEBA 

tpLZ 

PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
'change or discontinue these products without notice. 

1&-72 

BorA 

BorA 

BorA 

BorA 

BorA 

150 200 

1 2.5 3.6 

1 3.2 4.5 

1 3.2 4.5 

1 3.4 4.5 

1 3.5 4.7 

1 3.5 4.7 

1 3.4 4.6 

1.5 3.8 4.7 

1.5 4.5 5.7 

1.4 3.4 4.7 

~TEXAS 
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150 

1 4.2 

1 ~ 
1 •• :~~6 
1 ,z'i:' 5.4 
1",,' 5.4 

ril> 5.4 

1'];)'1 5.3 

Qt'1.5 5.6 

1.5 6.9 

1.4 5.8 

SN74ABT16500B 
UNIT 

MIN MAX 

150 MHz 

1 4 
ns 

1 4.9 

1 5 
ns 

1 5 

1 5.3 
ns 

1 5.3 

1 5.1 
ns 

1.5 5.4 

1.5 6.5 
ns 

1.4 5.4 



SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS057D - D3658, DECEMBER 1990 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

soon 
From Output ----t...--+--..JVI/'v-------" 

Under Test 

CL=SOpF 

(see Note A) I soon 

Sl o Open 

r" TEST Sl 

tpLWtPHL Open 

tpLZltpZL 7V 

tpHZltpZH Open 

-=-

LOAD CIRCUIT FOR OUTPUTS 

14---- tw ------.! 
1 1 

Timinglnput -------yl.SV ------I. 1'-_____ _ 
14 .~ .1 

3V 

OV 

t I th 1 
1 su 1 

Input 3 ~:l~.S~V~~~~~ :: Data Input -=-x--"" 1 _l._S_V ____ ~ :: 

Input 
(see Note B) 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~l.SV )(l.SV 

I 

1 1 
MtPHL tpLH~ 

1 

1 

3V 

OV 

Output 
Control 

Output 
Waveform 1 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

==>(l.SV ):(l.SV 
1 

tpZL~ *- I 

1 I tPLZ--.I 
1 I 

I 1.S V I 

3V 

OV 

3.SV 

/l.SV 
I ~VOH 

1 

I 1.SV 
Sl at 7 V VOL + 0.3 V 

I VOL 1 
---- VOL 

(see Note C) ~ 1 
l~tPLH I 1 tpHZ~ 

tPHL~ tpZH~ ~ Output 

\\l.SV 
FVOH Waveform 2 

I 

!1.5V 

--- VOH 
~H-O.3V 

Output 1.S V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

VOL 
Sl at Open 

(see Note C) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR,; 10 MHz, Zo = 50 n, tr'; 2.5 ns, tf'; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 

3.000 

2.875 

t ~ i= I 2.750 

:m i ' 2l ;; 2.625 

Propagation Delay Time vs Temperature 

PROPAGATION DELAY TIME 
LOW-TO-HIGH-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

AtoB 

eL=50pF 
1 Output Switching ... . 

. " .. ~ . 
Ve =4.5V 

. .~ V" .. ... .. 

4.00 

3.75 

t III 
i= 'i' 3.50 

.mi 2l ;; 3.25 

PROPAGATION DELAY TIME 
HIGH-TO-LOW-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

AtoB 

eL = 50 pF 
1 Output Switching 

c: 0 
O"i) 

Vee =5k 
~.:;:;;;---~ c ~ 

~ ~ 3.00 
Vee 4.5 V 

'S i; 2.500 
Dl...l 
!,l: 
2 ~ 2.375 
'7 b 

--
~ =5.5V 

i! ::==1 1 ==1 1 1==1 I 

4.00 

-55 -25 5 35 65 95 

TA - Operating Free-Air Temperature - °e 

PROPAGATION DELAY TIME 
LOW-TO-HIGH-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

LEABto B 

CL=50pF . . 
1 Output Switching . . 

125 

. . 

t III 
i= 'i' 3.50 

. . V . 
Vee = 4.5 V . ..... . 

3.75 

II 2l ;; 3.25 
c: ~ 
.2 ~ 300 1a CD • 
Dl...l 
!,.c: 
2 ~ 2.75 
D.. • 
I .B 
::c ~ 2.50 
... 0 
'::...1 

2.25 

"Vc~= 
i---

-----Vee 

.. . 
~ ~ .. ..- .. 

5V 

::--,........ 

5.5V 

2.00 
-55 -25 5 35 65 95 

TA - Operating Free-Air Temperature - °e 

125 

.. - -- .. 
Dl...l 

[ ~ 
-.. -. 

2 ...I 2.75 
D.. b 
I ... ---- Vee ,!V_ ----:i! :§. 2.50 
,:::r: Vee 5.~ 

t ~ 

2.25 
r--

2.00 
-55 -25 5 35 65 95 

TA - Operating Free-Air Temperature - °e 

4.00 

3.75 

PROPAGATION DELAY TIME 
HIGH-TO-LOW-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

LEABtoB 

eL = 50 pF 
1 Output Switching 

Vee=4 .5V . 

125 

.' i= I 3.50 

~~ ~ V' 
~ ~ 3.25 

~ 1 
..... 

Vee =~ ~ 
~ 

~ .. 3.00 
.. -t 
Co ;= 
£ ~ 2.75 
I J? 
~ :-/ ~cc=5V 

~ ]. 2.50 _ :r: 

2.25 

2.00 
-55 -25 5 35 65 95 

TA - Operating Free-Air Temperature - °e 

125 

TEXAS ~. 
INSTRUMENTS 

16-74 POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 

ai III 
E c: 
j:: I 

i;''S 
GiS-cd c: _ 
.2 ~ 
10 CD 
",-, .. ' 

e~ IL , 
I g 
::E: ~ 
....I 0 
!--' 

ai III 
E c: 
j:: I 
>0-.. " - Q. 
CD _ 

c " c: 0 

~ 1 
.. CD 
"'-' !. ~ 
o 0 
~ -' 
IL 0 
I or 

....I.e: 

_iE:f' 

Propagation Delay Time vs Temperature 

4.00 

3.75 

3.50 

3.25 

3.00 

2.75 

2.50 

PROPAGATION DELAY TIME 
LOW-TO-HIGH-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

CLKABto B 

CL=50pF -1 Output Switching ------. VCC 1= 4.5 V . . . ~. ... . ... 
~ ........ -~ ........ 

Vce 5V 

--" ./ -- ~ 
V 

............ F5.5V 

~ ~ ----55 -25 5 35 65 95 125 

4.00 

3.75 

3.50 

3.25 

3.00 

2.75 

2.50 

2.25 

2.00 

TA - Operating Free-Air Temperature - °C 

PROPAGATION DELAY TIME 
HIGH-TO-LOW-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

CLKABto B 

CL=50pF 
1 Output Switching 

VCC=~ os.v.,· . .- .. . .. Vee=S ~ ........ . . .-. 
"",--~ .. . ...... - -" _ .... "" ........ ~ ~ 

VCC= .5V 

~ 
V" 

-55 -25 5 35 65 95 125 

TA - Operating Free-Air Temperature - °C 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 

Propagation Delay Time vs Temperature 

4.00 

3.75 

t~ 
i= I 3.50 

.!~ 
~ "5 3.25 
",0 
oGl 
~ ii 3.00 
C)..J 
a.~ 
2 .9 2.75 
11.. 
I~ 
~:§. 2.50 
~:J: 

2.25 

PROPAGATION DELAY TIME 
ENABLE-TO-HIGH-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

OEABto B 

CL=50pF 
1 Output Switching VCC' 4.5V --1-"'--

5V -- - V,...,..= --- ,.-. ... ~------- ,.-. ---f---- ---'" f,.--k-'" 

-- -""" VCC' 5.5V --~ 
2.00 

-55 -25 5 35 65 95 125 

6.00 

5.75 

iii .. 
~ ~ 5.50 

.! ~ . 
CI) "5 5.25 

~~ 
~ ~ 5.00 
C)..J 
[1: 
2 ~ 4.75 
11.. 
1,* 
Ii:l ~ 4.50 
~..J 

4.25 

TA - Operating Free-Air Temperature - 'c 

PROPAGATION DELAY TIME 
ENABLE-TO-LOW-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

OEABtoB 

CL=50pF 
1 Output Switching 

f--

-'.- .. ... 
VCC' 4.5V ... ... ----

----- -- VCC= 5V --- .... -
-

VCC' 5.5 V 

4.00 
-55 -25 5 35 65 95 125 

TA - Operating Free-Air Temperature - °c 

5.00 

4.75 

t ~ i= I 4.50 

.!~ 
~ "5 4.25 

'" ~ 
~ ! 4.00 
!J,..J 
!,1: 
2 ~ 3.75 
II. • 
I ~ 
S! ~ 3.50 
~..J 

3.25 

PROPAGATION DELAY TIME 
DISABLE-FROM-HIGH-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

OEABto B 

CL=50pF 
1 Output Switching 

VCC= ~~:' -. 
. ..... ------- ---

VCC= V --~-_ .. 
~ -~-

VCC= ~.5V -- --- ~ 
t-- -

3.00 
-55 -25 5 35 65 95 125 

5.0 

4.5 

t ~ 
i= I 

~ '[ 4.0 

~ '5 
'" 0 o Gl ., > 3.5 
'" CI) 

[~ 
e ~ 3.0 
~ s 
!:d 
!:...I 2.5 

TA - Operating Free-Air Temperature - °c 

PROPAGATION DELAY TIME 
DISABLE-FROM-LOW-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

OEABtoB 

CL=50pF 
1 Output Switching 

VCC =4.5V --
-- fo-VC~ 5V~ .- .. --- -..,...:;...--_ .. ---- --:::,.;::: ~ 

-:: f--~ VCC =5.5V 
~ 

2.0 
-55 -25 5 35 65 95 125 

TA - Operating Free-Air Temperature - °C 
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4.00 

3.75 
III 
I: 
I 3.50 '" E 

1= ... 3.25 .. 
Gi 
Q 

I: 3.00 

i 
'" 2.75 .. 
Co e 

11. 
I 2.50 
"C 

_Co 

2.25 

2.00 

CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 

Propagation Delay Time vs Number of Outputs Switching 

PROPAGATION DELAY TIME 
vs 

NUMBER OF OUTPUTS SWITCHING 
AtoB 

VCC=5V 
TA = 25°C 
CL = 50 pF 

-- --
tpLH 

III 
I: ---- I 

'" 

5.00 

4.75 

4.50 

PROPAGATION DELAY TIME 
vs 

NUMBER OF OUTPUTS SWITCHING 
OEABto B 

VCC=5 V 
TA = 25°C 
CL=50pF 

-- --- -- -- --. ----tpH ... 
E 
j:: ... 4.25 ~ ~ 

tpHL 

" _V 
ca 
Gi 
Q 

I: 4.00 
0 

~ 
'" 3.75 ca 
11. e 

11. 
3.50 I 

~ ~---
----

-~ 
~ 

./ 
.,.." 

/ 
"C 

_Co 
3.25 

3.00 
4 7 10 13 16 4 7 10 13 

Number of Outputs Switching Number of Outputs Switching 

III 
I: 
I 

'" E 
j:: 

~ 
Gi 
Q 

I: 
0 

~ 
'" .. 
Co e 

11. 
I 
"C 
_Co 

6.0 

5.5 

PROPAGATION DELAY TIME 
vs 

NUMBER OF OUTPUTS SWITCHING 
OEABto B 

VCC=5V 
TA = 25°C tpz 
CL=50pF 

!-" 
------5.0 

4.5 

4.0 

3.5 

3.0 
1 

tpLiz 

---- ... ----.. -.... ----

4 7 10 13 16 

Number of Outputs Switching 
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16 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 

III c:: 

6 

~ 5 
E 
i= 

:! 
!!l 
6 4 

I 
IL 
I 3 

J 

2 

16-78 

Propagation Delay Time vs Load Capacitance 

AtoB 
1 OUTPUT SWITCHING 

VCC=5V 
TA = 25°C 
RL=500Q 
F=10MHz 

/ 

/ 
V"' , 

tpLH , 

/' 
tpHL 

III c:: 
I 

7 

.. 6 
E 
i= 
~ 
~ 
6 5 

I 
IL 

AtoB 
9 OUTPUTS SWITCHING 

VCC=5V 
TA = 25°C 
RL=500Q 
F=10MHz 

, , , , , , 
, 
V , , 

:/ ,,-

tpLH , , , , 
, 

7 

/' V 
y I 4 

J 

3 
50 100 150 200 250 300 50 100 150 200 250 300 

CL - Load Capacitance - pF CL - Load Capacitance - pF 

AtoB 
18 OUTPUTS SWITCHING 

9 
VCC=5V 
TA=25°C 

III 
8 

c:: 
RL=500Q , 
F=10MHz , 

I .. 
E 7 i= 

, , 
, tPLH , 

>0-

'" Gi 
c 6 c:: 
0 

i 
0> 

'" 5 Q. e 
IL 
I 
'0 4 

_Q. 

, , , 
tpHL 

, 
, 
~ 

V-, , , 

~ V--.. .. 
~ 

3 
50 100 150 200 250 300 

CL - Load Capacitance - pF 
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5.0 

.. 4.5 
'" I 
II> 
E 

1= 4.0 

~ 
II> 
C 

'" 3.5 0 
:; 
0> 

'" 11. 
3.0 2 a. 

I 
"0 
_11. 2.5 

2.0 

CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 

Propagation Delay Time vs Input Edge 

PROPAGATION DELAY TIME 
vs 

INPUT EDGE 
AtoB 

VCC=5V 
TA=25°C 
V=OVto3V .. 

'" 

5.0 

4.5 

PROPAGATION DELAY TIME 
vs 

VCC=5V 
TA = 25°C 
V=OVto3V 

INPUT EDGE 
LEABto B 

tpLI~ 

RL=500n tpLH, 
CL= 50 pF , , , 

I 
II> 
E 

RL=500n V ~ CL =50 pF 
~ 

tpHL 

, , , 
, , 

./ , 

1= 4.0 

'" '" a; 
c 
'" V 

V~ 

, V tPHL 

V 
3.5 0 

~ V V 
" , L 

V ~ ,. --:., ., 

3 5 7 9 11 

tEDGE - Input Edge - ns 

4.00 

3.75 .. 
'" I 

3.50 II> 
E 

1= 
~ 3.25 
II> 
C 

'" 3.00 
0 
:; 
0> 

2.75 '" 

0> 

'" 11. 
3.0 2 a. 

I 
"C 

_11. 2.5 

2.0 
13 15 3 

PROPAGATION DELAY TIME 
vs 

VCC=5V 
TA=25°C 
V=OVto3V 
RL=500n 
CL = 50 pF 

... ... 

INPUT EDGE 
CLKABto B 

... ... .. 
11. 
2 ~ 
a. 
I 2.50 
"C 
_11. 

2.25 

2.00 
3 5 7 9 11 

tEDGE - Input Edge - ns 
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5 7 9 11 

tEDGE - Input Edge - ns 

tpLH ..... --tpHL 

13 15 

13 15 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 

<II c 
I 

CI) 

E 
j:: 
>-.. 
Gi 
0 
c 
0 
:; 
01 

'" 0. 
2 
11. 
I 

" _0. 

16-80 

Propagation Delay Time vs Input Edge 

5.0 

4.5 

4.0 

3.5 

3.0 

2.5 

2.0 

7 

2 

PROPAGATION DELAY TIME 
vs 

VCC=5V 
TA=25°C 

INPUT EDGE 
OEABtoB 

V=OVto3V 
RL = 500 Q 
CL=50pF 

/ -- --- ---:;;--
V V 

i-"""" 

./ 
---
~ 
---

tpHZ 

3 5 7 9 11 13 15 

tEDGE - Input Edge - ns 

PROPAGATION DELAY TIME 
vs 

VCC=5V 
TA = 25°C 
V=OVto3V 
RL=500n 
CL=50pF 

INPUT EDGE 
OEABto B 

." 
~ 

~V 
./" 

~ ~ 

--- ------ --. --

/ 

---

V 
tPZL 

tpLZ --. 

3 5 7 9 11 13 15 

tEDGE - Input Edge - ns 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 

> 
I 

6 

5 

4 

3 

VOHV and VOlP 

17 Switching 1 High LH B --> A 

VCC=5V 
TA=25°C 

/' 

Jf j"\..... 

.'!! 2 

~ 

> 
I 

.'!! 
~ 

o 

-1 

-2 
o 10 20 30 40 50 60 70 80 

t-Time-ns 

17 Switching 1 Low HL B --> A 

6 
VCC=5V 

5 
TA=25°C 

4 

3 

2 

0 Vl1\i 

-1 

-2 
o 10 20 30 40 50 60 70 80 

t-Time-ns 

VOHV = Minimum (valley) voltage induced on a quiescent 
high-level output during switching of other outputs. 

VOlP = Maximum (peak) voltage induced on a quiescent 
low-level output during switching of other outputs. 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 

> 
I 

i 
~ 
':i a. 
':i 
0 

] 
:c 
I 
:c 

oj' 

> 
I 

S. 
~ 
~ 
':i a. 
':i 
0 

5 
! 
I 
oJ 

oj' 

16-82 

4.0 

3.5 

3.0 

2.5 

2.0 

1.5 

1.0 

0.5 

Typical Characteristics 

HIGH-LEVEL OUTPUT VOLTAGE 
VB 

HIGH-LEVEL OUTPUT CURRENT 

VCC=5V 
TA = 25°C 

./ V 

./' 
/ 

( 
I 

I) 
o 
-100 -80 -40 -20 

1.0 

0.8 

0.6 

0.4 

0.2 

o 

IOH - High-level Output Current - mA 

LOW-LEVEL OUTPUT VOLTAGE 
va 

LOW-LEVEL OUTPUT CURRENT 

VCC=5V 
TA = 25°C 

........ -
~ 

......-
~ ~ 

~ 

/~ 

/ 

o 

---

o 10 20 30 40 50 60 70 60 90 100 

IOH - High-Level Output Current - mA 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 

110 

100 

< 
E 90 I 
c: 
~ 80 ::I 
(,) 

~ 
CI. 
CI. 70 
::I 

UJ 
I 
(,) 

60 .!: 

50 

40 

Supply Current vs Frequency 

OUTPUTS ENABLED 

VCC=5V 
TA = 25°C 
High Bias = 2.5 V , 
Low Bias = 0.5 V , Transparent Mode 

, 
, ,/" , 
,/" , 

Clock Mode 

, V V 
~/ 

V ~ ~ 

~' 
, 

V , 

o 10 20 30 40 50 60 70 80 90 100 

F - Frequency - MHz 

NOTE: Characteristics for latch mode are similar to those when in clock mode. 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 

16-S4 

2.00 

1.75 

~ 1.50 
I 

C 
1.25 ~ 

:I 
(J 

~ 1.00 
Co 
Co 
:I 
UI 0.75 
I 
0 
.2 0.50 

0.25 

o 

16 

14 

CC 
12 E 

I 

~ 10 
:I 
(J 

~ 8 
Co 
Co 
:I 
UI 6 
I 
0 
.2 4 

2 

o 

Supply Current vs Frequency 

OUTPUTS DISABLED 

VCC=5V V TA = 25°C L 
High Bias = 2.5 V V Low Bias = 0.5 V ..... V 

Transparent Mode 

/ 
V~ 

V 
V 

o 10 20 30 40 50 60 70 80 90 100 

F - Frequency - MHz 

OUTPUTS DISABLED 

VCC=5V 
TA=25°C Clock Mode 
High Bias = 2.5 V V Low Bias = 0.5 V l/ 

~ 
V 

~ 
I' 

./ 
V 

V 
.JV 

V 
o 10 20 30 40 50 60 70 80 90 100 

F - Frequency - MHz 

NOTE: Characteristics for latch mode are similar to those when in clock mode. 
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Ordering Instructions .. 
D/R-PDSO-G** •.•• 
DB/R-PDSO-G** 
DGG/R-PDSO-G** • 
DLJR-PDSO-G** 
DW/R-PDSO-G** 
FKlS-CQCC~N** 

HV/S-GQFP-F68 
J/R-GDlP-T** .. 
JT/R-GDIP-T** . 
N/R-PDIP-T** .. 
NT/R-PDIP-T24 
N/R-PDIP-T28 
PZ/S-PQFP-G100 .•. 
PM/S·PQFP-G64 
PN/S-PQFP-G80 
PW/R-PDSO-G** 
RC/S-PQFP-G52 
W IR-GDFP-F14 
W/R-GDFP-F16 •.•••. 
W/R-GDFP-F20 
W/R-GDFP-F24 
WD/R-GDFP-F** 
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ORDERING INSTRUCTIONS 

Electrical characteristics presented in this data book, unless otherwise noted, apply for the circuit type(s) listed in the 
page heading regardless of package. The availability of a circuit function in a particular package is denoted by an 
alphabetical reference above the pin-connection diagram(s). These alphabetical references refer to mechanical 
outline drawings shown in this section. 

Factory orders for circuits described in this catalog should include a four-part type number as explained in the 
following example. 

EXAMPLE: 

Prefix ------------------------~ 

Blank 
SN 
SNJ 

(Standard product) 
Standard prefix 
Mil-Std-883, Class B 

Unique Circuit Description -----------------.../ 

MUST CONTAIN FIVE TO NINE CHARACTERS 
(from individual data sheet) 

Package------------------------~ 

MUST CONTAIN ONE TO THREE LETTERS 

0, OW plastic small-outline package (SOIC) 
DB plastic shrink small-outline package (SSOP) 
DGG plastic Shrink Widebus™ package 
DL plastic small-outline Widebus™ package 
FK ceramic chip carrier 
HV ceramic quad flat package 
J, JT ceramic dual-in-line package 
N, NT plastic dual-in-line package (DIP) 
PCA, PM, PN, PZ plastic thin quad flat package (TQFP) 
PW plastic thin shrink small-outline package (TSSOP) 
RC plastic quad flat package 
W ceramic flat package 
WD ceramic Widebus™ flat package 

Tape and Reel Packaging -----------------' 

74ABT16500B DL 

Valid for surface-mount packages only. All orders for tape and reel must be for whole reels. 
MUST CONTAIN ONE OR TWO LETTERS 

LE Left embossed tape and reel (required for DB and PW packages) 
R = Standard tape and reel (required for DGG; optional for 0, OW, and DL packages) 

Widebus and Shrink Widebus are trademarks of Texas Instruments Incorporated. 

~TEXAS 
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MECHANICAL DATA 

D/R-PDSO-G** 

16·PIN SHOWN 

PLASTIC NARROW-BODY SMALL-OUTLINE PACKAGE 

-r-f -1--+~I'B....wR ....... R ............... A ~~91 
0.244 (6,20) 
0.228 (5,80) 

0.157 (4,00) 
0.1S0 (3,81) 

~~----------~ 

0.069 (1 ,7S) 
0.OS3 (1,35) 

0.010 (0,2S) 
0.004 (0,10) 

8 

~ DIM 
8 14 16 

A MAX 
0.197 0.344 0.394 
(5,00) (8,75) (10,00) 

A MIN 
0.189 0.337 0.386 
(4,80) (8,55) (9,80) 

I 0.010 (0,2S) X 4S' 11+- 0.020 (O,SO) 

LkJ( h:o 
~0.009(0'23) I 
0'-8' 0.007 (0,19) ---.f 0.044 (1,12) 

0.016 (0,40) 

4040047/A-07/93 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. Leads are within 0.005 (0,127) radius of true postion at maximum material condition. 
D. Body dimensions do not include mold flash or protrusion. 
E. Mold protrusion shall not exceed 0.006 (0,15). 
F. Maximum deviation from coplanarity is 0.004 (0,10). 
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MECHANICAL DATA 

DB/R-PDSO-G** 

8-PIN SHOWN 

PLASTIC SMALL-OUTLINE PACKAGE 

~. 
DIM 

A MAX 

A MIN 

B MAX 

8 14 16 20 24 28 30 

3,30 6,50 6,50 7,50 8,50 10,50 10,50 

2,70 5,90 5,90 6,90 7,90 9,90 9,90 

0,68 1,30 0,98 0,83 0,68 1,03 0,70 

LhJ(,---~)l 
I:l 0,15TYP j l- 0,95 

0,55 

38 

12,90 

12,30 

0,60 

40400651A-07193 

NOTES: A. All linear dimensions are in millimeters. 

17-6 

B. This drawing is subject to change without notice. 
C. Body dimensions include mold flash or protrusion. 
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MECHANICAL DATA 

DGG/R-PDSO-G** 300-MIL THIN SHRINK SMALL-OUTLINE PACKAGE 

~11 1! 0,50TYP 0,15 

48 25 

nl 
j~ 7,80 

B 

A 

NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 
C. Body dimensions include mold flash or protrusion. 
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INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

~ DIM 
48 56 

A MAX 12,80 14,30 

A MIN 12,40 13,90 

B MAX 0,65 0,40 

40400781A4l7193 
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MECHANICAL DATA 

DUR-PDSO-G'-
48-PIN SHOWN 

PLASTIC SHRINK SMALL-OUTLINE PACKAGE 

0.012(0,305) 11 1i 0.008 (0,203) 

48 

[ 
0.299 (7,59) 
0.291 (7,39) 

0.395 (10,03) 0 

0.025 (0,635) TYP 
(see Note C) 

25 

0.420 (10,67)L 

~rnm~~rnffi~~~~~~ 

[ 

i 

0.110 (2,79) 

0.095 (2,41) 

A 

L~ 
[ 0.016 (0,406) 

0.008 (0,203) 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 

~ DIM 

A MAX 

A MIN 

C. Leads are within 0.0035 (0,089) radius of true postion at maximum material condition. 

17-8 

D. Body dimensions do not include mold flash, protrusion or gate burr. 
E. Mold flash or protrusion or gate burr shall not exceed 0.015 (0,381). 
F. Lead tips coplanar within 0.004 (0,102). 
G. Lead length measured from lead top to point 0.010 (0,254) above seating plane. 

~TEXAS 
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28 48 

0.380 0.630 
(9,65) (16,00) 

0.370 0.620 
(9,40) (15,75) 

0.009 (0,229) 
0.005 (0,127) 

56 

0.730 
(18,54) 

0.720 
(18,29) 

0.020 (0,51) 

4040048/A~7193 



MECHANICAL DATA 

DW/R·PDSO·G** 
2O·PIN SHOWN 

PLASTIC WIDE·BODY SMALL·OUTLINE PACKAGE 

~ DIM 
16 20 24 

A MIN 
0.400 0.500 0.602 

(10,16) (12,70) (15,29) 

A MAX 
0.408 0.508 0.610 

(10,36) (12,90) (15,49) 

10 

....l~L-_____ 4· ,.4· 
0.104 (2,65) 
0.093 (2,35) 

0.338 (8,58) t 0.364 (9,24) ~ 

28 

0.696 
(17,68) 

0.704 
(17,88) 

0.012 (0,30) 
0.004 (0,10) 

L~ L--L-,l'------J)~ 

J ~L.=.,~) ~~::~:,:: -J ~ 
0.014 (0,35) 0.016 (0,40) 

0.050 (1,27) TYP 
(see Note C) 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. Leads are within 0.10 (0,25) radius of true poslion at maximum material condition. 
D. Body dimensions do not include mold flash or protrusion. 
E. Mold flash or protrusion shall not exceed 0.006 (0,15). 
F. Lead tips coplanar within ,.0.004 (,.0,10) exclusive of solder. 
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MECHANICAL DATA 

FKlS-CQCC-N" 
28-TERMINAL SHOWN 

CERAMIC CHIP CARRIER 

18 17 16 15 14 13 12 JEDEC NUMBERS A B 
OUTLINE OF" 1-----,---+----,-------1 

DESIGNATION TERMINALS MIN MAX MIN MAX 

20 

21 
eSQ 

22 
ASQ 

I 

1 

23 

24 

* 26 27 

0.028 (0,71) . I I. 
0.022 (0,54) ~ ~ 

28 2 3 4 

D 

~ 0.050 (1,27) 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 

9 

8 

7 

6 

C. Three·layer ceramic base with a metal lid and braze seal. 

MS004CB 

MS004CC 

MS004CD 

MS004CE 

MS004CF 

MS004CG 

Index Corner 

0.020 (0,51) 

0.010 (0,25) 

D. FK package terminal assignments conform to JEDEC Standards 1,2 and 11. 

20 

28 

44 

52 

68 

84 

E. The packages are intended for surface mounting on solder lands on 0.050 (1,27) centers. 

17-10 
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0.342 0.358 0.307 0.358 
(8,69) (9,09) (7,80) (9,09) 

0.422 0.458 0.406 0.458 
(11,23) (11,63) (10,31) (11,63) 

0.640 0.660 0.495 0.560 
(16,26) (16,76) (12,58) (14,22) 

0.730 0.761 0.485 0.560 
(18,78) (19,32) (12,58) (14,22) 

0.938 0.962 0.850 0.858 
(23,83) (24,43) (21,6) (21,8) 

1.141 1.165 1.047 1.063 
(28,99) (29,59) (26,6) (27,0) 

-1 0.064 (1,63) 
I 0.080 (2,03) 

4040140/A-07/93 



MECHANICAL DATA 

HVlS-GQFP-F68 CERAMIC QUAD FLAT PACKAGE 

..... ".'" X "" / Pin 1 Indicator 

1.500(38,10) sa-------~ 
1.300 (33,02) 

I+- 0.400 (10,160) sa TYP-+I 

""-- 0.500 (12,70) sa---" 
.. 0.485 (12,32)' .. 

~ 0.025 (0,635) TYP 

0.013 (0,330) 

~ 0.008 (0,203) 

I 

~=~~~~~===~===~===~==~===~===~~===~ 
[ 0.154(3,912) 0.007(0,1:1 

0.134 (3,404) 0.005 (0,127) 
40400721A-D7193 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
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MECHANICAL DATA 

J/R-GDIP-T** 

14-PIN SHOWN 

CERAMIC DUAL-IN-LiNE PACKAGE 

~ DIM 
14 16 18 20 22 

k:~= 
A MAX 

0.310 0.310 0.310 0.310 0.410 
(7,87) (7,87) (7,87) (7,87) (10,41) 

A MIN 
0.290 0.290 0.290 0.290 0.390 

I 
(7,37) (7,37) (7,37) (7,37) (9,91) 

0.785 0.785 0.910 0.975 1.100 
C B MAX (19,94) (19,94) (23,10) (24,77) (28,00) 

~ B MIN 
0.755 0.755 - 0.930 -

UU~UUUU 
(19,18) (19,18) (23,62) 

, J l .""",.:.AX 
CMAX 

0.280 0.300 0.300 0.300 0.388 
(7,11) (7,62) (7,62) (7,62) (9,65) 

0.245 0.245 0.245 0.245 
C MIN (6,22) (6,22) (6,22) (6,22) -

0.100 (2,54) 

rrA~ 

n) ~ · .""og "'M-
I J 

U T 0.130 (3,30) MIN 
l 

-J ~ "'OO''''I''jL i JL ,.m',,~· ~ 0°_15° 

0.023 (0,58) 
0.015 (0,38) 

(see Note C & D) 
0.008 (0,20) 

40400831A-07193 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. This dimension does not apply for solder dipped leads. 
D. For solder dipped leads, dipping area of the leads extends from the lead tip to at least 0.020 (0.51) above seating plane. 
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MECHANICAL DATA 

JT/R-GDIP-T** 

24-PIN SHOWN 

CERAMIC DUAL-IN-L1NE PACKAGE 

0.070 (1,78) 
0.030 (0,76) 

12 

~ DIM 

A MAX 

A MIN 

B MAX 

B MIN 

24 28 

1.280 1.460 
(32,51) (37,08) 

1.240 1.440 
(31,50) (36,58) 

0.300 0.291 
(7,62) (7,39) 

0.245 0.285 
(6,22) (7,24) 

r--____________ 
0

_
0
_
15

_(_0_38_)_M_IN, ""' .. ". h 
- ___ -----'*"--- Seating Plane -i 0.130 (3,30) MIN 

L----.I I.-- 0.100 (2,54) TYpJ L i 
0.100 (2,54) MAX 0.023 (0,58) 

0.015 (0,38) 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. This package is glass seal. 
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0.014 (0,36) 
0.008 (0,20) 

40401101 A-D7/93 
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MECHANICAL DATA 

N/R-PDIP-T** 

16-PIN SHOWN 

PLASTIC DUAL-IN-LiNE PACKAGE 

A 

0.240 (6,10) 
1

-:::I,60) 

~~~~~~~--*-
8 

0.070 (1,778) MAX 

~ DIM 

A MAX 

A MIN 

14 16 20 

0.775 0.775 0.975 
(19,69) (19,69) (24,77) 

0.745 0.745 0.940 
(18,92) (18,92) (23,88) 

r++-__ 0_._03_5_(_0,_89_)_M_A_X ____ ~ S='''' .0. H 
1 0.200 (~'08) MAX 

0.310 (7,87) 
0.290 (7,37) 

Jl ---.l I.-- 0.100 (2,54) TVP 
(see Note C) 

0.014 (0,356) 
0.010 (0,254) 

(see Note C & E) 

* Seating plane --i 0.125(3,18) MIN 

i JL ~OO_150 
0.014 (0,356) 
0.010 (0,254) 

(see Note C) 

40400491 A-{)7193 

NOTES: A. All linear dimensions are in inches (millimeters). 
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B. This drawing is subject to change without notice. 
C. Each pin centerline is located within 0.010 (0,254) of its true longitudinal position. 
D. This dimension does not apply for solder dipped leads. 
E. For solder dipped leads, dipping area of the leads extends from the lead tip to at least 0.020 (0,51) above seating plane. 
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MECHANICAL DATA 

NT/R-PDIP-T24 PLASTIC DUAL-IN-LINE PACKAGE 

31,80 MAX ---------~.I 

1,02 TYP 
Seating Plane 

1r--I.. ___ 
1

,_93_M_A_X ________________ -, L MIN 

0,56 
0,36 

NOTES: A. All linear dimensions are in millimeters, 
S, This drawing is subject to change without notice, 
C, Drawing source: SCJ Package handbook, 1990 
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* f 3,18 MIN 

t, ... Jl 
0,20 
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MECHANICAL DATA 

N/R-PDIP-T28 

36,60 MAX --------.t.1 
15 

I o 0 14,22 MAX 

~~~~ 
14 

PLASTIC DUAL-IN-LiNE PACKAGE 

Seating Plane 

NOTES: A. All linear dimensions are in millimeters. 

17-16 

B. This drawing is subject to change without notice. 
C. Drawing source: SCJ Package handbook, 1990 
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Ir= 15,24 TYP~ 

IL 0°_15' 
--.// 0,36 TYP 

0,20 

4040030lA-07193 



PZlS-PQFP-G100 

.0,50TYP 1i 1~ 0,27 

I 51°,17 TYP 
75. 

76 50 

100 26 

16,20 SQ _____ +/ 
15,80 

NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 
C. Maximum deviation from caplanarity is 0,08 mm. 
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MECHANICAL DATA 

PLASTIC QUAD FLAT PACKAGE 

0,127TYP 

4040149/A~7/93 
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MECHANICAL DATA 

PMlS-PQFP-G64 

49 

64 

1,70 MAX 

f 

12,20 
11,80 SQ 

NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 
C. Maximum deviation from coplanarity is 0,08 mm. 

0,26 
0,14 

32 

17 

D. Body dimensions do not include mold flash or protrusion. 

1,50 
1,30 

O,OOMIN J 
Seating Plane 

~TEXAS 
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PLASTIC QUAD FLAT PACKAGE 

0,177 
0,147 

40401521 A-{J7/93 



MECHANICAL DATA 

PN/S-PQFP-G80 PLASTIC QUAD FLAT PACKAGE 

0,
271i 0,17 

60 

1 r-: 0,50 TYP 

61 40 

60 21 

1,27TYP 

~ _____ 14,10 sa ------+I 
13,90 

40401351A-07193 

NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change wnhout notice. 
C. Maximum deviation from coplanarity is 0,08 mm. 
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MECHANICAL DATA 

PWIR-PDSO-G** 

8-PINSHOWN 

',':~~ r;TJ Ijl-~ 
~ O,65TYP 

NOTES: A. All linear dimensions are in millimeters. 

~ DIM 

A MAX 

A MIN 

BMAX 

B. This drawing is subject to change without notice. 
C. Drawing source: SCJ Package handbook, ·1990 

8 

3,30 

2,90 

0,65 

~TEXAS 
INSTRUMENTS 

PLASTIC SMALL-OUTLINE PACKAGE 

14 16 20 24 28 

5,30 5,30 6,80 8,10 10,00 

4,90 4,90 6,40 7,70 9,60 

0,70 0,38 0,48 0,48 0,78 

4040064IA-G7193 
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RC/S-PQFP-G52 

0,30 TYP :1 r- 11.7 0,65 TYP 

40 26 

52 14 

~ ____ 13,45 SQ-------.! 
12,95 

NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 
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MECHANICAL DATA 

PLASTIC QUAD FLAT PACKAGE 

0,18 TYP 

4040151/A~7193 
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MECHANICAL DATA 

W/R-GDFP-F14 

r- 0.235 (5,97) .,"'''oO)¥ 

0.35 
0.33 

~ 0.080 (2,03) 
0.050 (1,27) 

r=- 0.315 (8,00) 
0.270 (6,86) 

0(8,89) 
5 (8,51) 

1 

7 

NOTES: A. All linear dimensions are in inches (millimeters). 

0.275 (6,99) 

'-.-/ 

0.860 (21,84) 
0.840 2134 ( , ) 

B. This drawing is subject to change without notice. 

I 

14 

8 

CERAMIC FLAT PACKAGE 

B dS f PI asean eamg ane 

i. 

'~(o"~ 0.004 (0,10) 

0.040 (1,02) 
0.026 (0,66) 

0.270 (6,86) 
0.315(8,00) I 

0.01 

~ 0.01 

t 

9(0,48) 
5(0,38) 

i 0,05 TYP 
0(1.27) 

1 
i 

0.02 5 (0,64) 
0(0,25) 0.01 

404018D-21A-D7193 

C. Leads are within 0.005 (0,13) radius of true position (T.P.) at maximum material condition. 

17-22 

D. Falls within JEDEC MO-004AA dimensions. 
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W/R-GDFP-F16 

_ 0.080 (2,03) 
0.050 (1,27) 

0.310 (7,87) 
I 0.350 (8,89) 

(10,16) 0.400 
0.37 1 (9,42) 

0.247 (6,27) 
I 0.285 (7,24) 

0.300 (7,62) 

'J 

1 

8 

0.960 (24,38) 
0.940 2388 ( , ) 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 

-v 
I 

16 

9 

MECHANICAL DATA 

CERAMIC FLAT PACKAGE 

B dS Ii PI asean ea ng ane 

• 
O'~(O"!r 0.003 (0,08) 

0.040 (1,02) 
0.020 (0,51) 

0.350 (8,89) 
0.310 (7,87) I 0.01 -.f 0.01 

t 

TYP =f0.05 

0.02 1 0.01 

i 

9(0,48) 
5(0,38) 

0(1,27) 

5 (0,64) 
0(0,25) 

4040180-3/A -07193 

C. Leads are within 0.005 (0,13) radius of true position (T.P.) at maximum material condition. 
D. Falls within JEDEC MO-004AA dimensions. 
E. Index point is provided on cap for terminal identification only. 
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MECHANICAL DATA 

WIR-GDFP-F20 

0.260 (6,60) 
I O.28O~,l1) -v 

L 0.092 (2,34) 
0.045 (1,14) 

I 0.370 (9,40) 
0.250 (6,35) 

0.290 (7,37) 

'-./ 

1 20 

0.51 0(12,95) 
MAX 

10 11 

1.020 (25,91) 
.745 1892 o (,) 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 

CERAMIC FLAT PACKAGE 

B d Seat" PI asean mg ane 

~ 

O~(O'15j] 
0.003 (0,08) 

0.040 (1 ,02) 
0.010 (0,25) 

0.370 (9,40) , 
0.250 (6,35) 0.01 

~O.o1 

t 

TYP i 0.05 

9(0,48) 
5(0,38) 

0(1,27) 

0.0 

1 0.0 
45 (1,14) 
05 (0,13) 

T 

4040180-4/A-07/93 

C. Leads are within 0.005 (0.13) radius of true position (T.P.) at maximum material condition. 

17-24 

D. Index point is provided on cap for terminal identification only. 
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W/R-GDFP-F24 

B asean dS eat ng PI 1 0•395 (10,03) 1 
ane~ 0.335 (8,51) 

_I 

0.085 (2,16) 
~ 0.055 (1,40) 

~ 0.400(10,16) 
0.400 (10,16) 

0.275 (6,99) 
TYP 

1 
'-' 

--'i L 
'-' 

0.63 5(16,13) 
MAX 

4 '\ 
12 300 TYP 

1.200 (30,48) 
0.950 (24,13) 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 

24 

13 

MECHANICAL DATA 

CERAMIC FLAT PACKAGE 

00 0 (1 7) .5 ,2 

0.028 (0,71) 1 

0.006(0,15J f 
0.003 (0,08) 

..... '''.16'1 0.275 (6,99) 

0.01 

-.f 0.01 

f 

i 
0.05 
TYP 

9 (0,48) 
5 (0,38) 

0(1,27) 

0.05 0(1,27) 
0(0,25) 1 0.01 

,I t 

404018o-5/A-Q7/93 

C. Leads are within 0.005 (0,13) radius of true position (T.P.) at maximum material condition. 
D. Falls within JEDEC MO-019AA dimensions. 
E. Index point is provided on cap for terminal identification only. 
F. End configuration of 24-pin package is at the option of TI. 
G. Not applicable for solder-dipped leads. When solder-dipped leads are specified, dipped area extends from lead tip to within 0.050 

(1,27) of the package body. 
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MECHANICAL DATA 

WD/R-GDFP-F** 

48-PIN SHOWN 

[ 
0.086(2,18) MAX 

_ LO.005 (0,13)TYP 

t 

~ DIM 

MAX 

A 
MIN 

CERAMIC FLAT PACKAGE 

48 56 

0.626 0.727 

(15,90) (18,47) 

0.614 0.713 

(15,60) (18,11) 

r ... ----------- 1.200 (30,50) TYP ------------.!·I 
~ 0.384(9,75)---.j 
I 0.376 (9,65) I 

'-./ 

A 

NOTES: A. All linear dimensions are in inches (millimeters). 

17-26 

B. This drawing is subject to change without notice. 
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~ 0.025 (0,64) TYP 

r 

~ 0.010 (0,25) TYP 

t 

4040176/A-07/93 



NOTES 



NOTES 



NOTES 
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TI North TI Authorized 
American Sales North American 
Offices Distributors 
ALABAMA: Huntsville: (205) 837-7530 
ARIZONA: Phoenix: (602) 995-1007 
CALIFORNIA: Irvine: (71~ 880-1200 

~~I~~c:;,~6~~~:t:000 
Woodland HI~: (818) 704-8100 
COLORADO: Aurora: (303) 368-8000 
CONNEcnCIIT: Wlillnglord: (203) 269-0074 

~~T!:.~:.:~~~~~g:31~~407) 260-2116 
Tampa: (813) 885-7588 
GEORGIA: Norcro .. : (404) 882-7967 
ILUNOIS: Arlington Heights: (708) 640-3000 

~=~~~): ~~~tl-6400 
KANSAS: OVerland Park: (913) 451-4511 
MARYLAND: Columbia: (410) 964-2003 
MASSACHUSETTS: Waltham: (617) 895-9100 
MICHIGAN: Farmington Hili.: (313) 553-1581 
MINNESOTA: E_ Pral~.: (612) 828-9300 
MISSOURI: St_ louis: (314) 821-8400 
NEW JERSEY: 188Iln: (908) 750-1050 
NEW MEXICO: Albuquerque: (505) 345-2555 

~1~:kl1~~~~)~:~_~cu,,: (315) 463-9291 

Molvillo: (516) 454-8800 
Pillalord: (716) 385-6770 
NORTH CAROLINA: Charlotl&: (704) 527-0930 
Raleigh: (919) 876-2725 
OHIO: Baachwood: (216) 765-7258 
Baavarc .... k: (513) 427-8200 
OREGON: 'Beaverton: (503) 643-6758 
PENNSYLVANIA: Blue Bell: (215) 825-9500 
PUERTO RICO: Hato Ray: (809) 753-8700 
TEXAS: AusUn: (512) 250-6769 
Dallas: (214) 917-1264 
Houoton: (713) 778-6592 
Midland: (915) 561-7137 
IITAH: SOH Lake City: (801) 488-8972 
WISCONSIN: Waukesha: (414) 796-1001 
CANADA: NeNaan: (613) 726-1970 

::~::.":::::t~15iit W5~gte~181 

TI Regional 
Technology 
Centers 
~.:g::f(~~~.J?i:&:60-8140 
GEORGIA: Norcroos: (404) 682-7945 
ILUNOIS: A~lngton Heights: (708) 640-2909 
INDIANA: Indlanapoll.: (317) 573-6400 
MASSACHUSETTS: Waltham: (617) 895-9196 
MEXICO: Mexico City: 491-70834 
MINNESOTA: Mlnnaapoll.: (612) 826-9300 
TEXAS: Dalla.: (214) 917-3881 
CANADA: Nap .. n: (613) 726-1970 

Customer 
Response Center 
TOLL FREE: (800) 336-5236 

. OUTSIDE USA: (214) 995-6611 
(8:00 a.m . .:. 5:00 p.m. CST) 

©1993 Texas Instruments Incorporated 

Alliance Electronics. Inc. (military product only) 
Almae/Arrow 
Anthem Electronics 
Arrow/Schwaber 
FU1ure Electronics (Can_) 
GAS Electronics Co., Inc.* 
Hall-Mark Electronics 
MarshaJllndustries 
Newark Electronics· 
Rochestar Electronics. Inc. (absoleta product only) 
Wyle Laboratories 
Zeus Components 

"Not authorized for TI military products 

TI Distributors 
ALABAMA: Arrow/schweber (205) 837-8955; Hall-Marl< 
(205) 837-8700; Marshall (205) 681-9235. 

:a1!,~~~~::.'t~:rI«~)e:;~~~w.::;;.~r:Jrr (602) 
496-0290: Wyle (602) 437-2088. 

fa~kl~~~~~~~:>,'re=~~~~:.::~:;"~ 
380-9886. (714) 587-0404: Hall-Marl< (816) 773-4500. 714) 
727-6000: Marshall (818) 878-7000. (714) 458-5301; Ie 
(818j880-9000. (714) 883-9953; Zeus (714) 921-9000. 
(818 889-3838; 

=~~!~~~l~)lg~tg~~~"l~~:'~~~~82; 
SOn OI8go: Anthem (619) 453-9005; Arrow/Schweber 
(619) 565-4800; Hall-Mark (619) 268-1201; Marshall (619) 
627-4140; Wyle (619) 565-9171; Zeus (619) 277-9881; 
SOn Francloco Bey A .... : Anlhem (408) 453-1200; 
Arrow/Schwebe'1::z08) 441-9700. (51~90-9477; 

~~~~I~-2500~J. ~:~~'llk~ia~2-4600; 
COLORADO: Anthem (303) 790-4500: Arrow/Schweber 
(303) 799-0258; Hal~Mark (303) 790-1662; Marshall (303) 
451-8363; Wyle (303) 457-9953. 
CONNEcnCUT: Anthem (203) 575-1575; Arrow/Schweber 
&~~~7741; Hall-Meri< (203) 271-2844; Marshall (203) 

FLORIDA: Fo~ Lauderdale: Arrow/schweber (305) 
429-8200: HalI~Marl< (305) 971-9280; Marshall (305) 
977-4880; 

~:ts~:t=h(~e;~~.ru~~~i~~f~~l~~ 
Tampa: Hall-Marl< (813) 541-7440: Marshall (813) 
573-1399. 

~R~~'t~h':1l'l:f>if~~~i51,~OO; Hall-Mark 

~\~=: ~=.I?~6a~~~~rWa''=~8:r (708) 
490-0155; Newarl< (312)784-5100. 
INDIANA: Arrow/Schweber (317) 299-2071; Hall-Marl< 
(317) 872-8875; Marshall (317) 297-0483. 
IOWA: Arrow/Schwaber (319) 395-7230. 

~~~~'¥~7=':~~I~l~9~J;~~42; Hall-Mark 

MARYLAND: Anthem (3011995-6640; Arrow/Schweber 
(301) 596-7800; Hall-Marl< 301) 986-9800; Marshall (301) 
822-1118; Zeus (301) 997-1118. 

~~=~~~~f~~eb~~:'~~~:~8) 
r.~~'16~i>~=bb~06) 656-0810; Wyle (617) 272-7300; 

~TEXAS 
INSTRUMENTS 

:~-':l~~~~l~:s~~S;=Mgl~~~~~; 
Newarl< (313) 967-0600. 
MINNESOTA: Anthom (612) 944-5454; Arrow/Schweber 
(612) 941-5280; Hall-Marl< (612) 881-2600; Marshall (612) 
556-2211. 
MISSOURI: Arrow/Schweber (314) 567-8888; Hall-Marl< 
(314) 291-5350: Marshall (314) 291-4650. 
NEW JERSEY: Anthem (201) 227-7960; Arrow/Schweber 
(201j227-7880, (609) 596-8000; Hall-Marl< (201) 515-3000. 
(609 235-1900; Marshall (201) 682-0320. (609) 234-9100. 
NEW MEXICO: Alliance (505) 292-3360. 

~~~~~~b'e':(~1':l~~~:fo'1lll~~a\~:.:s~~fs;6:O; 
737-0600; Marshall (516) 273-2424; Zeus (914) 937-7400: 
11 __ : Arrow/Schweber (716) 427-0300; Hall-Marl< 
(716) 425-3300; Marshall (716) 235-7620: 
Syracuaa: Marshall (607) 785-2345. 

~~ru~~~L~~b~W:"~m:c~lm':t::-:d.32; 
OHIO: Clavallnd: Arrow/Schweber (216) 246-3990; 
Hall-Marl< (216) 349-4632; Marshall (216) 246-1788; 
Columbua: Hall-Marl< (614) 888-3313; 

:r~~~~~~m)'~!g1~435-5563: Marshall (513) 

OKLAHOMA: Arrow/Schwebor (918) 252-7537; Hall-Marl< 
(918) 254-6110. 

~~:mt: ~;.~n~;M~~ie~~'I:)meii.~~o. 
PENNSYLVANIA: Anthem (215) 443-5150; 
Arrow/Schweber (215) 928-1800; GRS (215) 922-7037; 
(609) 964-6560: Marshall (412) 786-0441. 

~~~A~~~k~8.~;:~~~'5(1~)2n~_~~1; Wyle 
(512) 345-8853; 
Dalla.: Anthem J214) 238-7100; Anrow/Schweber (214) 

~~~! ~~ (~~I~1te~~.~~~~~~~Vl0; 
HDuaton: Arrow/Schwebsr \713) 530-4700; Hall-Marl< 
(713) 781-6100; Marshall (7 3) 467-1688; Wyle (713) 
879-9953. 
IITAH: Anthem (801) 973-8555; ArrowlSchwebar (801) 
973-6913; Hall-Marl< (901) 269-0416; Marehall (801) 
973-2288; Wyle (801) 97<H1953. 

r:o,~:;~~ ~=~~m'e~:;P:~~~l;~ieA(~~)m 
881-1150. 

~\~~~~~~'!':lr(:'l:) ~"~-O150; Hall-Marl< 

CANADA: Colgary: FU1ure (403) 235-5325; 
Edmonton: Future (403) 436-2858; 
Monlraal: ArrowiSchweber (514) 421-7411; FU1ure (514) 
894-7710; Marshall (514) 894-8142; 
0itswII: Arrow/Schwaber (613) 226-6903; FU1ure (613) 
820-6313; 
Quebec: Future (418) 897-8866: 

~::::r~1~~~=~~~~~1t 1Il'6j''::-8046: 
Vancouver: Arrow/Schwaber (604) 421-2333; 
FU1ure (604) 294-1166. 

. TI Die Processors 
Chip Supply 
Elmo Semiconductor 
Minco Technology Labs 

(407) 298-7100 
(81B) 768-7400 
(512) 834-2022 

00293 



TI Worldwide 
Sales Offices 
ALABAMA: Huntsville: 4960 Corporate Drive, . 
Suite 150, Huntsville, AL35805, (205) 837-7530. 

ARIZONA: Phoenix: 8825 N. 23rd Avenue, 
Suite tOO, Phoenix, AZ 85021, (602) 995-1007. 
CALIFORNIA: Irvine: 1920 Main Street, Suile 
900 Irvine, CA 927t4, (714) 660-1200; 
San Diego: 5625 Ruffin Road, Suite 1.00, 
San Diego, CA 92123, (619) 278-9600; 
Santa Clara: 5353 Betsy Ross Drive, 
Santa Clara, CA 95054, (408) 980-9000; . 
Woodland Hills: 21550 Oxnard Street, SUite 700, 
Woodland Hills, CA 91367, (818) 704-8100. 
COLORADO: Aurora: 1400 S. Potomac Street, 
Suite 101, Aurora, CO BO012, (303) 368-8000. 
CONNECTICUT: Wallingford: 9 Barnes Industrial 
Park So., Wallingford, CT 06492, (203) 269-0074. 
FLORIDA: Altamonte Springs: 370 S. North Lake 
Boulevard, Suite 1008, Altamonte Springs, 
FL 32701, (407) 260-2116; 
Fort Lauderdale: 2950 N.W. 62nd Street, 
Suite 100, Fort Lauderdale, FL 33309, 
(305) 973-8502; 
Tampa: 4803 George Road, Suite 390, 
Tampa, FL 33634-6234, (813) 885-7588. 
GEORGIA: Norcross: 5515 Spalding Drive, 
Norcross, GA 30092-2560, (404) 662-7967. 
ILLINOIS: Arlington Heights: 515 West 
Algonquin, Arlington Heights, IL 60005, 
(708) 640-2925. 
INDIANA: Carmel: 550 Congressional Drive, 
Suite 100, Carmel,lN 46032, (317),573-6400; 
Fort Wayne: 103 Airport North Office Park., 
Fort Wayne,lN 46825, (219) 489-4697. 
KANSAS: Overland Park: 7300 College 
Boulevard, Lighton Plaza, Suite 150, Overland 
Park, KS 66210, (913) 451-4511. 
MARYLAND: Columbia: 8815 Centre Park Drive, 
Suite 100, Columbia, MD 21045, (410) 964-2003. 
MASSACHUSETTS: Waltham: Bay Colony 
Corporate Center, 950 Winter Street, Suite 2800, 
Waltham, MA 02154, (617) 895-9100. 
MICHIGAN: Farmington Hills: 33737 W. 12 Mile 
Road, Farmington Hills, MI46016, (313) 553-1581; 
MINNESOTA: Eden Prairie: 11000W. 76th Street, 
Suite 100, Eden Prairie, MN 55344, (612) 
828-9300. 
MISSOURI: St. Louis: 12412 Powerscourt Drive, 
Suite 125, St. Louis, MO 63131, (314) 821-8400. 
NEW JERSEY: Iselin: Metropolitan Corporate 
Plaza, 485 Bldg. E. U.S. 1 South, Iselin, NJ 06830, 
(908) 750-1050. 
NEW MEXICO: Albuquerque: 2709 J. Pan 
American Freeway NE, Albuquerque, NM 67101, 
(505) 345-2555. 
NEW YORK: East Syracuse: 6365 Collamer 
Drive, East Syracuse, NY 13057, (315) 463-9291; 
Fishkill: 300 Westage BUSiness Center, SUite 140, 
Fishkill, NY 12524, (914) 897-2900; 
Melville: 48 South Service Road, Suite 100, 
Melville, NY 11747, (516) 454-6601; 
Pittsford: 2851 Clover Street, Pittsford, NY 14534, 
(716) 385-6770. 
NORTH CAROLINA: Charlotte: 8 Woodlawn 
Green, Suite 100, Charlotte, NC 28217, (704) 
527-0930; . 
Raleigh: 2809· Highwoods Boulevard, SUite 100, 
Raleigh, NC 27625, (919) 876-2725. 
OHIO: Beachwood: 23775 Commerce Park Road, 
Beachwood, OH 44122-5875, (216) 765-7528; 
Beavercreek: 4200 Colonel Glenn Highway, 
Suite 600, Beavercreek, OH 45431, 
(513)427-6200. 

©1993 Texas Instruments Incorporated 

Printed in U.S.A. 

OREGON: Beaverton: 6700 s. W. 105th Street, 
Suite 110, Beaverton, OR 97005, (503) 643-6758. 
PENNSYLVANIA: Blue Bell: 670 Sentry Parkway, 
Suite 200, Blue Bell, PA 19422, (215) 825-9500. 
PUERTO RICO: Hato Rey: 615 Mercantil Plaza 
BUilding, Suite 505, Halo Rey, PR 00919, 
(809) 753-8700. 
TEXAS: Austin: 12501 Research Boulevard, 
Austin TX 78759, (512) 250-6769; 
Dallas: 7839 Churchill Way, Dallas, TX 75251, 
(214) 911-1264; . 
Houston: 9301 Southwest Freeway, Commerce 
Park, Suite 360, Houston, TX 77074, 
(713) 778-6592; 
Midland: FM 1788 & 1-20, Midland, TX 
79711-0448, (915) 561-7137. 
UTAH: Salt Lake City: 2180 South 1300 East, 
Suite 335, Salt Lake City, UT 54106, 
(801) 466-8972. 
WISCONSIN: Waukesha: 20825 Swenson Drive, 
Suite 900, Waukesha WI 53186, (414) 798-1001. 
CANADA: Nepean: 301 Moodie Drive, Suite 102, 
Mallorn Centre, Napean, Ontario, Canada K2H 
9C4, (613) 726-1970; . 
Richmond Hill: 280 Centre Street East, Richmond 
Hill, OntariO, Canada L4C lBl, (416\ 884-9181; 
St. Laurent: 9460 Trans Canada Highway, 
St. Laurent, Quebec, Canada H4S lR7, (514) 
335-8392. 

AUSTRALIA (& NEW ZEALAND): Texas 
Instruments Australia Ltd., 6-10 Talavera Road, 
North Ryde (Sydney), New South Wales, 
Australia 2113 2-878-9000; 14th Floor, 380 Street, 
Kilda Road, Melbourne, Vieloria, Australia 3000, 
3-696-1211. 
BELGIUM: Texas Instruments Belgium S.A.!N.V., 
Avenue Jules Bordetlaan II, 1140 Brussels, 
Belgium, (02) 242 30 80. 
BRAZIL: Texas Instrumentos Electronicos do 
Brasil Ltda., Av. Eng. Luiz Carlos Berrini, 1461-110. 
andar, 04571, Sao Paulo, SP, Brazil, 11-535-5133. 
DENMARK: Texas Instruments NS, Borupvang 
2D, DK-2750 Ballerup, Denmark, (44) 68 74 00. 
FINLAND: Texas Instruments OY, Ahertajantie 3, 
P.O. Box 86,02321 Espoo, Finland, (0) 802 6517. 
FRANCE' Texas Instruments France, 8-10 
Avenue Morane-Saulnier, B.P. 67, 78141 Velizy
Villacoublay Cedex, France, (1) 30 70 1003. 
GERMANY: Texas Instruments DeutSChland 
GmbH., Haggertystra~e I, 8050 Freising, (08161) 
80-0; KurfOrstendamm 195-196, 1000 Berlin 15, 
(030) 8 82 73 65; DOsseldorfer Stra~e 40, 6236 
Eschborn 1 (06196) 80 70; Hollestra~e 3, 4300 
Essen I, (0201) 23 66 40; Kirchhorster Stra~e 2, 
3000 Hannover 51, (0511) 6468-0; 
Maybachstra~e II, 7302 Osliildern 2 (Nellingen), 
(0711) 3003 257. 
HOLLAND: Texas Instruments Holland B.V., 
Hogehilweg 19, Postbus 12995,1100 AZ 
Amsterdam-Zuidoost, Holland, (020) 5602911. 
HONG KONG: Texas Instruments Hong Kong Ltd., 
8th Floor, World Shipping Centre, 7 Canton Road, 
Kowloon, Hong Kong, 737-0338. 
HUNGARY: Texas Instruments Representation, 
Budaorsi u.42, H-1112 Budapest, Hungary, 
(1) 1 666617. 
IRELAND: Texas Instruments Ireland Ltd., 
7/8 Harcourt Street, Dublin 2, Ireland, 
(01) 755233. 
ITALY: Texas Instruments Italia S.p.A., Centro 
Direzionale Colleoni, Palazzo Perseo~V;a 
Paracelso 12, 20041 Agrate Brianza (Mi), Italy, 
(039) 63221; Via Castello·della Magliana, 38, 
00148 Roma, Italy (6) 657 2651. 
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JAPAN: Texas Instruments Japan Ltd., Aoyama 
Fuji Building 3-6-12 Kita-Aoyama Minato-ku, Tokyo, 
Japan 10703-49&-2111; MS Shibaura 

• Building 9F, 4-13-23 Shibaura, Minato-ku, Tokyo, 
Japan 108, 03-769-8700; Nissho-Iwal BUilding 5F, 
2-5-8 Imabashi, Chuou-ku, Osaka, Japan 541, 
06-204-1881; Dai-ni Toyota Building Nishi-kan 7F, 
4-10-27 Meieki, Nakamura-ku, Nagoya, Japan 450, 
052-583-8691 ; Kanazawa Oyama-cho Daiichi 
Seimei Building 6F, 3-10 Oyama-cho, 
Kanazawa-shi, Ishikawa, Japan 920, 
0762-23-5471; Matsumoto Showa Building 6F, 
1'2-11 Fukashi, Matsumoto-shl, Nagano, Japan 
390,0263-33-1060; Daiichi Olympic Tachikawa . 
Building 6F, 1-25-12, Akebono-cho, Tachlkawa-shl, 
Tokyo, Japan 190, 0425-27-6760; Yokohama 
Business Park EastTower 10F, 134 Goudo-cho, 
Hodogaya-ku, Yokohama-shi, Kanagawa, Japan 
240 045-338-1220; Nihon Seimei Kyoto Yasaka 
Building 5F, 843-2, Hig,,:shi Shiok0h.ji-cho, 
Higashi-iru, Nishinotoh-In, Shlokohjl-don, 
Shimogyo-ku, Kyoto, Japan 600, 075-341-7713; 
Sumitomo Seimei Kumagaya Building 8F, 2-44 
Yayoi Kumagaya-shi, Saitama, Japan 360, 
0485:22-2440; 2597-1, Aza Harudai, Oaza Yasaka, 
Kitsuki-shi, Oita, Japan 873, 09786-3-3211. 
KOREA: Texas Instruments Korea Ltd., 28th Floor, 
Trade Tower, 159-1, Samsung-Dong, Kangnam-ku 
Seoul, Korea, 2-551-2800. 
MALAYSIA: Texas Instruments, Malaysia, Sdn. 
Bhd., Asia Pacific, Lot 36.1 #Box 93, Menara 
Maybank, 100 Jalan Tun Perak, 50050 Kuala 
Lumpur, Malaysia, 3-230-6001. 
MEXICO: Texas Instruments de Mexico SA de 
C.v., Alfonso Reyes 115, Col. Hipodromo Condesa, 
Mexico, D.F., 06170, 5-515-6081. 
NORWAY: Texas Instruments Norge NS, B.P. 106, 
Refstad (Sinsenveien 53), 0513 Oslo 5, Norway, 
(02) 155 090. 
PEOPLE'S REPUBLIC OF CHINA: Texas 
Instruments China Inc., Beijing Representative. 
Office, 7-05 CITIC Building, 19 Jianguomenwal 
Dajie, Beijing, China, 500-2255, Ext. 3750. 
PHILIPPINES: Texas Instruments Asia Ltd., 
Philippines Branch, 14th Floor, Ba-L~panto Buildi~g, 
8747 Paseo de Roxas, 1226 Makatl, Metro Manila, 
Philippines, 2-817-6031. 
PORTUGAL: Texas Instruments Equipamento 
Electronico (Portugal) LDA., Ing. Frederico Ulricho, 
2650 Moreira Da Maia, 4470 Maia, Portugal 
(2) 948 1003. 
SINGAPORE (& INDIA, INDONESIA, THAILAND): 
Texas Instruments Singapore (PTE) Ltd., ASia 
Pacific, 101 Thomson Road, #23-01, United 
Square, Singapore 1130, 350-8100. 
SPAIN: Texas Instruments Espana SA, clGobelas 
43 Urbanizasion La Florida, 28023, Madrid, Spain, 
(91) 372 8051; clDiputacion, 279-3-5, 08007 
Barcelona, Spain, (93) 317 91 80. 
SWEDEN: Texas Instruments International Trade 
Corporation (Sverigefilialen), Box 30, S-164 93 
Kista, Sweden, (08) 752 58 00. 
SWITZERLAND: Texas Instruments Switzerland 
AG, Riedstrasse 6, CH-8953 Dietikon, SWitzerland, 
(01)7442811. 
TAIWAN: Texas Instruments Taiwan Limited, Taipei 
Branch, 10th Floor, Bank Tower, 205 Tung Hua N. 
Road, Taipei, Taiwan, 10592, Repubhc of China, 
(02) 713 9311. 
UNITED KINGDOM: Texas Instruments Ltd., 
Manton Lane, Bedford, England, MK41 7PA, 
(0234) 270 111. 
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