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IMPORTANT NOTICE 

Texas Instruments (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 the 
specifications applicable at the time of sale in accordance with Tl's standard warranty. 
Testing and other quality control techniques are utilized to the extentTl deems necessary 
to support this warranty. Specific testing of ali parameters of each device is not 
necessarily performed, except those mandated by government requirements. 

Certain applications using semiconductor products may involve potential risks of death, 
personal injury, or severe property or environmental damage ("Critical Applications'1. 

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, 
AUTHORIZED, OR WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT 
APPLICATIONS, DEVICES OR SYSTEMS OR OTHER CRITICAL APPLICATIONS. 

Inclusion of TI products in such applications is understood to be fully at the risk of the 
customer. Use of TI products in such applications requires the written approval of an 
appropriate Tlofficer. Questions concerning potential risk applications should be 
directed to TI through a local SC sales office. 

In order to minimize risks associated with the customer's applications, adequate design 
and operating safeguards should be provided by the customer to minimize inherent or 
procedural hazards. 

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 © 1994, Texas Instruments Incorporated 



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 computers, 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. 

This edition of Texas Instruments 1994 ABT Advanced BiCMOS Technology Data Book includes 
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. Included in this book are the first 
production bus-interface devices conformant to the enhanced transceiver logic (ETL) and 
Gunning transceiver logic (GTL) standards. Data sheets have also been added to other sections 
to reflect new products under development. The ABT and LVT boundary-scan (JTAG) data 
sheets have been moved to the 1994 Boundary-Scan Logic IEEE Std 1149.1 (JTAG) Data Book. 
All of the devices contained in this data book incorporate the Texas Instruments 
high-performance EPIC-IIBTM submicron ABT 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 bufferltransceiver 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 Preview. Texas Instruments is also 
evaluating many other devices for market introduction. 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, EPIC-lIB, EPIC-III, OEC, SCOPE, UBE. UBT, Widebus, Widebus+, and Shrink Widebus are trademarks of 
Texas Instruments Incorporated. 
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PRODUCT STAGE STATEMENTS 

Product stage statements are used on Texas Instruments data sheets to indicate the 
development stage(s) of the product(s) specified in the data sheets. 

If all products specified in a data sheet are at the same development stage, the appropriate 
statement from the following list is placed in the lower left corner of the first page of the. data sheet. 

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. 

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

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

If not all products specified in a data sheet are at the PRODUCTION DATA stage, then the first 
statement below is placed in the lower left corner of the first page of the data sheet. Subsequent 
pages of the data sheet containing PRODUCT PREVIEW information or ADVANCE 
INFORMATION are then marked in the. lower left-hand corner with the appropriate statement 
given below: 

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. 

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

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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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 (lEG) 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 

~ICC 

ICEX 

II (hold) 

The current into* the Vee supply terminal of an integrated circuit 

Supply current change 
The increase in supply current for each input that is at one of the specified TTL voltage levels rather than 
o V or Vee. 

Output high leakage current 
The maximum leakage current into the collector of the pulldown output transistor when the output is high 
and the output forcing condition Vo = 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. 

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. 

IOff Input/output power-off leakage current 
The maximum leakage current int%ut of the input/output transistors when forcing the input/output to 
4.5 V and Vee = 0 V 

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 negative value. 

-!!11ExAs 
INSTRUMENTS 

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



GLOSSARY 
SYMBOLS, TERMS, AND DEFINITIONS 

IOZPu/PD 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 

te Clock cycle time 
Clock cycle time is 1/fmax. 

leIis 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 output changing 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 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 the 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 

·Current out of a terminal is given as a negative value. 

1-6 
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GLOSSARY 
SYMBOLS, TERMS, AND DEFINITIONS 

tpLZ Disable time (of a 3-state output) from low 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 low level to the high-impedance (off) state 

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 the 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 the 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 interol/al 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 negative) 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. 

VIT + Positive-going Input 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, VIT-. 

VIT _ Negative-going Input 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, VIT+' 

~TEXAS 
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EXPLANATION OF FUNCTION TABLES 

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

H high level (steady state) 
L low level (steady state) 
i transition from low to high level 
,1. transition from high to low level 
_ value/level or resulting value/level is routed to indicated destination 

'" X 
Z 
a ... h 

Qo 
00 

"'Lr 

Toggle 

=. value/level is re-entered 
irrelevant (any input, including transitions) 
off (high-impedance) state of a 3-state output 
the level of steady-state 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 ,1. 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 ,1. 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 whe~ever 
the input configuration is achiE1ved 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, input transitions in the opposite 
direction to those shown have no effect at the output. (If the output is shown as a pulse, SL or-U-, the pulse follows 
the indicated input transition and persists for an interval dependent on the circuit.) 

1-8 
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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 QA QB Qc QD 

S1 SO LEFT RIGHT A B C D 

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

H X X L X X X X X X OAO OBO OCO ODD 
H H H i x x a b c d a b c d 

H L H i X H H H H H H OAn OBn OCn 
H L H i X L L L L L L OAn QBn QCn 

H H L i H X X X X X QBn QCn QDn H 

H H L i L X X X X X QBn QCn QDn L 

H L L X X X X X X X OAO 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 as 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 rising transition 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 
Os, 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 Os, 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 Os is now at OA, the previous levels of 
Oc and OD are now at Os 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. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 1-9 



D FLIP-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 outputto go high or a Q output to 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 

CLK 

D 

CLR 

1 

2 

3 

4 

1 

2 

3 

4 

"- S 

C1 

1D 

" R 

LATCH 

" S 
C1 

1D 

"- R 

FLIP·FLOP 

5 
Q 

6 
Q 

5 
Q 

6 
Q 

CLR 
1 "- R 5 
2 

C C1 

0 

PRE 

3 
" 1D 6 

4 
" S 

Q 

LATCH 

CLR 
1 1'> .R 5 

, CLK 
2 

C1 

0 
3 "- 1D 6 

PRE 
4 "- 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 (I::>..) on PRE and CLR remain, as these inputs are still active low, butthe presence or absence ofthe polarity 
indicator changes at D (or D), Q, and Q. Pin 5 (Q or Q) is still in phase with the data input (D or D); 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. Figures 2, 3, 4, and 5 are derating curves for the DB package. 

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. 

TJ = RBJAx PT + TA 

where: 

. ----_. 

TJ virtual junction temperature 
RaJA thermal resistance, junction to free air 
PT total power dissipation of the device (see Section 13, package thermal considerations) 
T A free-air temperature 

I 

8 c 

! 
J ... 
j 
.a 

J 
c 

~ 
C 
::I .., 
I 

~ .., 
II: 

JUNCTION-TO-AMBIENT THERMAL RESISTANCE 
vs 

AIR VELOCITY 
130 ,..---r---,-----,---r---r----, 

14-Pln D Package 
120~-4---_+,~-4----~--~--_i 

16-Pln D Package 

50 t--i--t-..:::-r......;;;:;:=--t-i 
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Figure 1 
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THERMAL INFORMATION 
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FUNCTIONAL INDEX 

The following tables outline the logic 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 Logic Devices 

ALS and AS Devicest 

ATM and SONET Devicest 

BCT Devices 

CDC Devices 

F Devices 

FIFO Devices 

HC and HCT Devices 

LV, LVC, LVT, LVTZ, 
ALVC, CBT, and GTL Devices 

JTAG Devices 

SPICE I/O Models 

Std TTL, LS, and S Devices 

Advanced CMOS Logic Data Book 

Advanced Logic and Bus-Interface Data Book 

ALS/ AS Logic Data Book 

ATM and SONET Product Information 

BCT BiCMOS Bus-Interface Logic Data Book 

Clock-Distribution Circuits Data Book 

F Logic (SN54/74F) Data Book 

High-Performance FIFO Memories Data Book 

High-Speed CMOS Logic Data Book 

Low-Voltage Logic Data Book 

Boundary-Scan Logic Data Book 

Advanced Bus Interface SPICE I/O Models 

TTL Logic Data Book 

t Updated data book planned for this technology. 

Contents 

SCAD001C 

SCYD001 

SDAD001B 

SDNS023 

SCBD001B 

SCAD004 

SDFD001B 

SCAD003B 

SCLD001C 

SCBD003A 

SCTD002 

SCBD004 

SDLD001A 

Page 

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

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

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

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

ORINOR Gates .................................................... 1-16 

INVERTING/NONINVERTING BUFFERS ••..••••..•••..•••••.••••..•••..• 1-16 

Hex Inverters/Noninverters .......................................... 1-16 

BUFFERS/DRIVERS AND BUS TRANSCEIVERS .......•..•••.••.....•..• 1-17 

Buffers/Drivers .................................................... 1-17 

Universal Bus Transceivers (UBTTM)/Universal Bus Exchangers (UBpM) ., 1-18 

Bus Transceivers .................................................. 1-19 

MOS Memory Drivers/Transceivers .................................. 1-22 
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FUNCTIONAL INDEX 
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Contents (Continued) 
Page 

TESTABILITY BUS-INTERFACE CIRCUITS •••••••••••••••••••••.•••••...• 1-23 

IEEE 1149.1 (JTAG) Boundary-Scan Logic ............................ 1-23 

FLIP-FLOPS AND LATCHES •.•••••..•.••••.•••••••..••.•.••.•....•.•••• 1-24 

Flip-Flops ......................................................... 1-24 

Latches ........................................................... 1-25 

REGISTERS •••..••••...•..•.•....••..••.•.••....•....•.•.•..•••••..••• 1-26 

Shift Registers ..................................................... 1-26 

Register Files . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1-26 

COUNTERS ...••••..••••••.••••••••••••••••••••••••••.••••••.•••••..•. 1-27 

Synchronous Counters - Positive Edge Triggered ...................... 1-27 

Asynchronous Counters (Ripple Clock) - Negative Edge Triggered ....... 1-27 

8-Bit Binary Counters With Registers ................................. 1-27 

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS •.......•.. 1-28 

Encoders/Data Selectors/Multiplexers ................................ 1-28 

Decoders/Demultiplexers ........................................... 1-28 

COMPARATORS AND PARITY GENERATORS/CHECKERS •.•....••.•.•••• 1-29 

Comparators ...................................................... 1-29 

Address Comparators .............................................. 1-29 

Parity Generators/Checkers ......................................... 1-29 

BUS SWITCHES AND 5-V /3-V VOLTAGE TRANSLATORS ••••...••.•.••••• 1-30 

Crossbar Technology (CBT) ......................................... 1-30 

ARITHMETIC CIRCUITS •••••••.•••••••.•••••.•••••••..•••.•..•••••••••• 1-30 

Parallel Binary Adders .............................................. 1-30 

Accumulators, Arithmetic Logic Units, Look-Ahead Carry Generators ..... 1-30 

FIFO MEMORIES .•••••.••••••••.•.••••••.•••••••••••••••••••••••••.•••• 1-31 

First-In, First-Out Memories (FIFOs) .................................. 1-31 

CLOCK-DISTRIBUTION CIRCUITS ••••••••••••..•••••...•••••..•••••••••• 1-33 

Clock-Distribution Circuits (CDC) ........ , ............................ 1-33 

EeL TRANSLATORS •••••••••••••••••••••••••••••••••••.•••••.•.•••...• 1-33 

ECL-to-TIL or TIL-to-ECL Translators ............................... 1-33 
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Positive-NAND Gates 

DESCRIPTION OUTPUT TYPE 
ALS 

8 Input '30 ~ 

13 Input '133 ~ 

Dual 4 Input '20 ~ 

Triple 3 Input '10 ~ 

'00 ~ 

'11000 

'37 ~ 
Quad 2 Input 

OC '38 ~ 

'132 

'1000 

Hex 2 Input '804 ~ 

Quad 2 Input OC '03 ~ 

Positive-AND Gates 

DESCRIPTION OUTPUT TYPE 
ALS 

OC '09 ~ 
Quad 2 Input 

'7001 

Dual 4 Input '21 ~ 

Triple 3 Input '11 ~ 

'08 ~ 

Quad 2 Input '1008 

'11008 

Hex 2 Input '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 AC ACT 

~ 

~ ~ 

~ ~ 

~ ~ ~ 

~ ~ 
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BCT ABT LV LVC 

+ 
~ + 

BCT ABT LV LVC 

~ + 
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FUNCTIONAL INDEX 

GATES 

Positive-OR/NOR Gates 

DESCRIPTION OUTPUT TYPE 
TECHNOLOGY 

ALS AS F HC HCT AC ACT BCT 
'32 V V V V V 

'1032 V 
Quad 2 Input 

'11032 V V 

'7032 '" Hex 2 Input '832 V V 

Dual 5 Input '260 V 

Triple 3 Input '27 V V V V 

'02 V V V V V 

OC '33 V 
Quad 2 Input 

'7002 '" 
'11002 V 

Hex21nput '805 V V 

OR/NOR Gates 

TECHNOLOGY 
DESCRIPTION OUTPUT TYPE 

ALS AS F HC HCT AC BCT 

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

Quad 2-lnput Exclusive-NOR Gates OD '266 V 

INVERTING/NONINVERTING BUFFERS 

Hex Invertersl Noninverters 

DESCRIPTION OUTPUT TYPE 
ALS 

'04 v 
'U04 

'11004 

Hex Inverters OC '05 V 

'14 

'1004 V 

'1005 '" OC '35 V 
Hex 

'1034 V 
Noninverters 

OC '1035 V 

V Product available In technology indicated 
+ New product planned in technology indicated 

1-16 

AS 
V 

V 

V 

TECHNOLOGY 
F He HCT 
v v v 

V 

V 

V 
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ABT LV LVC 
V + 

V + 

ABT LV LVe 
+ 

ABT LV Lve 
v + 
V + 

V + 



BUFFERS/DRIVERS AND BUS TRANSCEIVERS 

Buffers/ Drivers 

DESCRIPTION OUTPUT TYPE 

Quad Buffers/Drivers 38 
'125 

'126 

Noninverting '365 
38 

Hex Buffers/Drivers '367 

Inverting 
38 '368 

Hex Buffers/Drivers 

'241 

'244 

'11244 
38 

Noninverting '1244 

Octal Buffers/Drivers '25244 

'541 

'757 
DC 

'760 

'240 

Inverting 38 '11240 
Octal Buffers/Drivers '540 

OC '756 

I nverting and 
Noninverting 38 '230 
Octal Buffers/Drivers 

Octal BuffersIDrivers 
With Input Pullup '746 
Resistors 

Noninverting '827 
38 

1 O-Bit Buffers/Drivers '29827 

Inverting '828 
38 

1 O-Bit BuffersIDrivers '29828 

'16241 
Noninverting 

38 '16244 
16-Bit Buffers/Drivers 

'16541 

Inverting '16240 
38 

16-Bit Buffers/Drivers . '16540 

Noninverting '16825 
38 

18-Bit Buffers/Drivers '16835 

Noninverting 
38 '16827 

20-Bit Buffers/Drivers 

Inverting 
38 '16828 

20-Bit Buffers/Drivers 

t/ Product available In technology Indicated 
+ New product planned in technology indicated 

ALS 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

AS F HC HCT 
t/ t/ t/ 

t/ t/ 

t/ 

t/ 

t/ 

t/ t/ t/ 

t/ t/ t/ t/ 

t/ t/ t/ 

t/ 

t/ 

t/ t/ t/ t/ 

t/ t/ 

t/ 

t/ 

-!i1TEXAS 
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AC ACT BCT 

t/ 

t/ 

t/ 

t/ t/ 

t/ 

t/ 

t/ 

t/ 

t/ t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ t/ 

t/ 

t/ 

t/ 

t/ 
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ABT LVT LV LVC ALVC 
t/ t/ + 
t/ 

t/ + 
t/ t/ t/ t/ 

t/ + 

+ 
t/ t/ t/ + 

t/ + 

t/ t/ 

+ 

t/ + 
t/ t/ + t/ 

t/ + + 
t/ + 
t/ + + 
t/ + 

+ 

t/ + 

+ 
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FUNCTIONAL INDEX 

BUFFERS/DRIVERS AND BUS TRAN.SCEIVERS 

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

DESCRIPTION OUTPUT TYPE 
TECHNOLOGY 

ABT BCT lVT lV lve Alve GTl 
Noninverting 9-Bit 4-Port UBETM 38 '16409 + 
Noninverting 17 -Bit UBp· 
With Buffered Clock Outputs and Output OD '16616 ttl 
Edge Control (OECTM) 

'16500 ttl ttl + 
'16501 ttl ttl + Noninverting 18-Bit UBp· 38 
'16600 ttl + + 
'16601 ttl + + 

Noninverting 18-Bit UBP" OD '16612 ttl With Output Edge Control (OECT") 

Noninverting 36-Bit UBPM 3S '32501 ttl 

Noninverting 16-Bit Tri-Port UBETM 38 '32316 ttl 

Noninverting 18-Bit Tri-Port UBETM 3S '32318 ttl 

'162500 ttl 
18-BitUBpM 

38 '162501 ttl With Series Resistors on B Port 
'162601 ttl + 

Noninverting 18-Bit UBPM 
3S '16901 + With Parity Generators ICheckers 

SCOPETM 18-Bit UBPM 38 '18502 ttl + 
SCOPET" 2Q-Bit UBPM 38 '18504 ttl + 

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

~1ExAs 
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1-18 POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



BUFFERS/DRIVERS AND BUS TRANSCEIVERS 

Bus Transceivers 
TECHNOLOGY 

DESCRIPTION OUTPUT TYPE 
ALS AS F He HCT AC ACT BCT ABT 

Noninverting 3S '243 '" '" Quad Transceivers 

Inverting 3S '242 '" Quad Transceivers 

'245 '" '" '" '" '" '" '" '1245 '" '11245 '" '" 3S 
'25245 '" '" Noninverting '645 '" '" '" '" Octal Transceivers 
'1645 '" '621 '" oe 
'641 '" '" Oe/3S '639 '" '" '620 '" '" 

3S 
'623 '" '" '" '" '" '" '" 

Inverting '640 '" '" '" '" '" Octal Transceivers '1640 '" oe '642 '" Oe/3S '638 '" 
Noninverting '863 '" 3S 9-Bit Transceivers '29863 '" '" Noninverting 3S '861 1 O-Bit Transceivers 

Noninverting '16245 '" '" '" 3S 16-Bit Transceivers '16623 '" '" Noninverting 16-Bit 
Transceivers, 3S '164245 3.3-V-to-5-V Level 
Shifter 

Inverting '16640 '" '" '" 3S 16-Bit Transceivers '16620 '" '" 
Noninverting 3S '16863 '" 18-Bit Transceivers 

Inverting 
18-Bit Transceivers 3S '16664 '" 
Noninverting 3S '16861 '" 20-Bit Transceivers 

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

~TEXAS 
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LVT LV LVC ALVC FB 

'" '" '" 

+ 

'" 
+ 

'" + '" 

+ 
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FUNCTIONAL INDEX 

BUFFERS/DRIVERS AND BUS TRANSCEIVERS 

Bus Transceivers (Continued) 

DESCRIPTION OUTPUT TYPE 
ALS 

'543 

'11543 

'646 ttl 
Noninverting 38 

'652 . ttl 
Octal Registered 

'11652 Transceivers 
'2952 

OC/38 
'653 ttl 

'654 ttl 

'11544 
Inverting '648 ttl 
Octal Registered 38 
Transceivers '651 ttl 

'2953 

'16470 

Noninverting '.16543 

16-Bit Registered 38 '16646 
Transceivers '16652 

'16952 

Inverting '16544 

16-Bit Registered 38 '16648 
Transceivers '16651 

'16474 

Noninverting '16500 

18-Bit Registered 38 '16501 
Transceivers '16600 

'16601 

Noninverting 
38 '32245 

36-Bit Transceivers 

Noninverting '32501 
36-Bit Registered 38 
Transceivers '32543 

'657 

'11657 
38 

8-/9-Bit Bus '833 
Transceivers '853 
With Parity 

'29833 ttl Checkersl 
Generators '29834 

38/0C 
'29853 

'29854 ttl 

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

TECHNOLOGY \ 

AS F HC HCT AC ACT 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl ttl 

ttl ttl 

ttl 

ttl 
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ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

BCT ABT 
ttl ttl 

ttl ttl 

ttl ttl 

ttl ttl 

ttl ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

+ 

+ 
+ 

ttl 

ttl 

ttl 

ttl 
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BUFFERS/DRIVERS AND BUS TRANSCEIVERS 

Bus Transceivers (Continued) 

DESCRIPTION OUTPUT TYPE 
TECHNOLOGY 

ALS AS F HC HCT AC ACT BCT ABT 
Dual 8-!9-Bit '16833 ." 
Bus Transceivers 
With Parity 3S '16657 ." ." 
Checkers! 
Generators '16853 ." 

Noninverting 16-Bit 
Tri-Port 

3S '32316 ." 
Registered Bus 
Exchangers 

Noninverting 18-Bit 
Tri-Port 

3S '32318 ." 
Registered Bus 
Exchangers 

7-BitTIUBTL 
OC '2041 

Transceivers 

8-BitTIUBTL 
OC '2040 

Transceivers 

8-BitTIUBTL 
Registered OC '2033 
Transceivers 

9-BitTIUBTL 
Competition OC '2032 
Transceivers 

9-BitTIUBTL 
Address/Data OC '2031 
Transceivers 

17-BitTIUBTL 
Universal Storage OC '1651 
Transceivers 

18-Bit TIUBTL 
Universal Storage OC '1650 
Transceivers 

." Product available in technology indicated 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 

BUFFERS/DRIVERS AND BUS TRANSCEIVERS 

MOS Memory Drivers/Transceivers 

DESCRIPTION OUTPUT 

Octal Buffers/Drivers 
With Series Resistors on Output 3S 

Octal Transceivers 3S With Series Resistors on B Port 

10-Bit Buffers/Drivers 
With Series Resistors 3S 

1O-Bit Flip-Flops With Dual Outputs 3S and Series Resistors 

ll-Bit Buffers/Drivers 
With Series Resistors 3S 

12-Bit Buffers/Drivers 
With Series Resistors 3S 

16-Bit Buffers/Drivers 3S With Series Resistors 

16-Bit Transceivers With Series Resistors 3S 

16-Bit D-Type Latches 3S With Series Resistors 

16-Bit D-Type Flip-Flops 
3S With Series Resistors 

4-to-l MultiplexediDemultiplexed 
Registered Transceivers 3S 
With Series Resistors 

18-BitUBP" 3S With Series Resistors on B Port 

18-Bit Bus-Interface Flip-Flops 3S With Series Resistors 

18-Bit Buffersl Drivers 3S With Series Resistors 

20-Bit Buffers/Drivers 3S With Series Resistors 

12-t0-24 Multiplexed D-Type Latches 3S With Series Resistors on B Port 

V Product available In technology Indicated 
+ New product planned in technology indicated 

TYPE 
ALS AS 

'2240 V 

'2241 

'2244 

'2541 V 

'2245 

'2827 

'2828 

'162820 

'5400 

'5401 

'5402 

'5403 

'162244 

'162245 

'162373 

'162374 

'162460 

'162500 

'162501 

'162601 

'162823 

'162825 

'162827 

'162260 

~TEXAS 
INSTRUMENTS 

F 

V 

1-22 POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

TECHNOLOGY 
AC ACT BCT ABT 

V V 

V .-: 
V V 

V V 

V 

V 

V 

V 

V 

V 

V 

V 

\ 

V 

V 

V 

V 

+ 

+ 

+ 

V 

LVT LVC ALVC 

+ 

V + 

+ + 

+ + 

+ + 
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FUNCTIONAL INDEX 

TESTABILITY BUS-INTERFACE CIRCUITS 

IEEE 1149.1 (JTAG) Boundary-Scan Logic 

NO. OF DESCRIPTION BITS OUTPUT 

Buffers/Drivers 8 3S 

8 3S 
Transceivers 

18 3S 

Transparent Latches 8 3S 

Flip-Flops 8 3S 

8 3S 

Registered Transceivers 

18 3S 

20 3S 

Test Bus Controllers 3S 

Digital Bus Monitors' 3S 

Scan-Path Linkers 4 3S 
With Identification Buses 8 3S 

t/ Product available In technology Indicated 
+ New product planned in technology indicated 

TYPE 
F HC 

'8240 

'8244 

'8245 

'18245 

'8373 

'8374 

'8543 

'8646 

'8652 

'8952 

'18502 

'18646 

'18652 

'18504 

'8990 

'8994 

'8997 

'8999 

-!I11EXAS 
INSTRUMENTS 

HCT 
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TECHNOLOGY 
AC ACT BCT ABT LVT 

t/ 

t/ 

t/ t/ 

t/ + 
t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ + 
t/ 

t/ + 
t/ + 

t/ 

t/ 

t/ 

t/ 
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FUNCTIONAL INDEX 

Flip-Flops 

DESCRIPTION OUTPUT TYPE 
AlS 

Dual J-K '109 tI-
Edge Triggered '112 tI 

'74 tI 
Dual D-Type 

'11074 

Dual 4 Bit '874 tI 
D-Type 3S 
Edge Triggered '876 tI 

Quad D-Type '175 tI 

'174 tI 
Hex D-Type 

'378 

'374 tI 
Ootal D-Type 

3S '11374 True Data 
'574 tI 

Octal D-Type '273 tI 

True Data '575 tI 
With Clear 3S 

'874 tI 

Octal D-Type 
True Data '377 WithClook 
Enable 

'534 tI 
Octal D-Type 3S '564 tI Inverting 

'576 tI 

Octal 
Dual Ranked 3S '4374 
True Data 

Ootallnverting 3S '577 tI With Clear 

Octal Inverting 3S '876 tI With Preset 

'825 
Octal True Data 3S 

'11825 

9 Bit True Data 3S 
'823 

'29823 

10 Bit 
3S '16820 Noninverting 

10 Bit '821 
True Data 3S 

'29821 tI 

16 Bit 3S '16374 Noninverting 

18 Bit 3S '16823 Noninverting 

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

1-24 

FLIP-FLOPS AND LATCHES 

TECHNOLOGY 
AS 
tI 

tI 

tI 

tI 

tI 

tI 

tI 

tI 

tI 

tI 

tI 

tI 

tI 

tI 

tI 

tI 

tI 

F HC HCT AC ACT 
tI tI 

tI tI 

tI tI tI 

tI 

tI tI 

tI tI 

tI 

tI tI tI 

tI 

tI tI tI 

tI tI 

tI tI tI 

, 

tI 

tI 

~TEXAS 
INSTRUMENTS 

tI 

tI 

tI 

tI 

tI 
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tI tI 

tI tI 

tI 

tI 

tI 

tI 

tI 

tI 

tI 

tI 

tI 

lVT lV lVC AlVC GTl 

+ 
tI + 

tI 

tI + 

tI tI + 
tI tI 

tI 

+ 

+ 

tI + + 

+ 



Flip-Flops (Continued) 

DESCRIPTION OUTPUT TYPE 
ALS 

20 Bit '16721 
Noninverting 35 

'16821 

20 Bit 
Noninverting 

OD '16921 
WithGTLIIO 
Levels 

Latches 

NO. 
DESCRIPTION OF OUTPUT TYPE 

BITS 
D-Type Edge 
Triggered 8 '996 
Inverting and 
Noninverting 

D-Type 8 35 '990 
Transparent 9 35 '992 
Readback 
Latch, True 10 35 '994 

D-Type 
Transparent 8 35 '666 
With Clear, 
True Outputs 

D-Type 
Transparent 
With Clear, 8 35 '667 
Inverting 
Outputs 

'373 
D-Type 8 35 '11373 
Transparent 

'573 True 
16 35 '16373 

D-Type Dual 
4 Bit 8 35 '873 
Transparent 
True 

D-Type '533 

Transparent 8 35 '563 
Inverting '580 

Addressable 8 25 '259 

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

FLIP-FLOPS AND LATCHES 

TECHNOLOGY 
AS F HC HCT AC ACT BCT ABT 

'" '" 

TECHNOLOGY 

ALS 

'" 
'" 
'" 
'" 
'" 

'" 
'" 

'" 

'" 
'" 
'" 
'" 
'" 

AS F HC HCT 

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

'" 
'" '" 
'" 

'" 

~TEXAS 
INSTRUMENTS 

AC 

'" 
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ACT BCT 

'" 
'" '" 
'" 

FUNCTIONAL INDEX 

LVT LV LVC ALVC GTL 
+ 
+ 

+ 

ABT LVT LV LVC ALVC 

'" '" + 

'" '" '" + 

'" '" + + 

'" 
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FUNCTIONAL INDEX 

FLIP·FLOPS AND LATCHES 

Latches (Continued) 
NO. TECHNOLOGY 

DESCRIPTION OF OUTPUT TYPE 
BITS ALS AS F HC HCT AC ACT BCT ABT LVT LV LVC ALVC 

8 3S '845 ." 

9 3S 
'843 ." ." + 
'29843 ." 

OoType 
'841 ." ." ." + True InputS 10 3S 
'29841 ." ." 

18 3S '16843 + + 
20 3S '16841 ." ." + 

OoType 
10 3S '842 ." Inverting InputS 

REGISTERS 

Shift Registers 

DESCRIPTION NO. OF OUTPUT TYPE 
TECHNOLOGY 

BITS ALS AS F HC HCT AC ACT BCT LV 

Parallel In, 4 '194 ." 

Parallel Out, '299 ." ." 
Bidirectional 8 

'323 ." 

Parallel In, Parallel Out 4 '195 ." 

Serial In, Parallel Out 8 '164 ." ." ." 

'165 ." ." 
Parallel In, Serial Out 8 

'166 ." ." , 
Serial In, Parallel Out '594 ." 
With Output Latches 8 3S 

'595 ." 

Parallel Out 10 '11898 ." 

8 3S '299 ." ." 
Noninverting 

9 3S '29823 ." ." 

Register Files 

DESCRIPTION TYPE OUTPUT 
I I I ALS AS F 

TECHNOLOGY 
HC I HCT I AC I ACT J BCT I ABT 

Oual16 Word x 4 Bits 3S '870 ." I I I I I I I I 
." Product available In technology Indicated 
+ New product planned in technology indicated 

~1ExAs ( 
INSTRUMENTS 
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FUNCTIONAL INDEX 

COUNTERS 

Synchronous Counters - Positive Edge Triggered 

PARALLEL TECHNOLOGY 
DESCRIPTION LOAD TYPE 

ALS AS F He HCT AC ACT BCT 
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' 
4 Bit Binary Up/Down 

'191 II' II' 
Async 

'193 II' II' 

Sync Clear '869 II' II' 
8 Bit Up/Down 

AsyncClear '867 II' II' 

Asynchronous Counters (Ripple Clock) - Negative Edge Triggered 

PARALLEL TECHNOLOGY 
DESCRIPTION LOAD TYPE 

BCT ALS AS F HC HCT AC ACT 
Dual 4 Bit Binary None '393 II' 

12 Bit Binary Sync '4040 II' 

14 Bit Binary Sync 
'4020 II' 

'4080 II' 

8-Blt Binary Counters With Registers 

DESCRIPTION PARALLEL TECHNOLOGY 
LOAD TYPE 

ALS AS F HC HCT AC ACT BCT 
Parallel Register Outputs 3S '690 II' 

Parallel Register Inputs 3S '11593 II' 

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

~1ExAs 
INSTRUMENTS 
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FUNCTIONAL JNDEX 

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS 

Encoders/Data Selectors/Multiplexers 

DESCRIPTION OUTPUT 
TECHNOLOGY 

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

'157 !II !II !II !II !II + 
'158 !II !II !II !II 

'298 !II 
Quad 2-to-1 

'257 !II !II !II !II !II + 
3S '11257 !II 

'258 !II !II !II !II 

Hex 2-t0-1 Universal 
3S '857 !II 

Multiplexers 

'153 !II !II !II !II 

'352 !II 
Dua14-t0-1 

3S 
'253 !II !II !II !II 

'353 !II 

4-t0-1 Registered 
3S '16460 !II + Transceivers 

Cascadable Octals '148 !II 

'151 !II !II !II !II 

8-t0-1 '11151 !II 

3S '251 !II !II !II 

16-10-1 3S '250 !II 

12-10-24 Multiplexed 
3S '16260 !II + D-Type Latches 

'16268 + 
12-t0-24 Registered '16269 + 

3S 
Bus Exchangers '16270 + 

'16271 + 
12-t0-24 Multiplexed. 

38 '16272 + Bus Exchangers 

Decoders/ Demultiplexers 

DESCRIPTION OUTPUT TYPE 
TECHNOLOGY 

ALS AS F HC HCT AC ACT BCT ABT LV LVC 
'139 !II !II !II + 

DuaI2-to-4 '11139 !II 

OC '156 !II 

Dual 2-to-4 for Battery 
'2414 !II 

Backed-Up Memories 

'138 !II !II !II !II !II !II + 
3-t0-8 

'11138 !II 

3-to-8 With 
'137 !II !II + Address Registers 

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

!II Product available In technology indicated 
+ New product planned in technology indicated 

~T~ 
INSTRUMENTS 
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FUNCTIONAL INDEX 

COMPARATORS AND PARITY GENERATORS/CHECKERS 

Comparators 
DESCRIPTION 

TYPE 
TECHNOLOGY 

INPUT P::Q P=Q P>Q P>Q PcQ OUTPUT ENABLE ALS AS F HC HCT AC ACT BCT 
Yes No No No No 00 Yes '518 .". 

8 Bit With '520 .". 
20-kO No Yes No No No 28 Yes 
Pullup '11520 .". 

No Yes No Yes No 28 No '682 .". 

No Yes No No No 28 Yes '521 .". .". 
8 Bit No Yes No Yes No 28 No '684 .". 8tandard 

No Yes No No No 28 Yes '688 .". .". 

8 Bit No No Yes No Yes 28 Yes '885 .". Latched P 

Address Comparators 

OUTPUT TECHNOLOGY 
DESCRIPTION ENABLE TYPE 

ALS AS F HC HCT AC ACT BCT ABT 
16-Bit to 4-Bit Yes '677 .". 

12-Bit to 4-Bit Yes '679 .". 

Parity Generators/ Checkers 

NO. OF TECHNOLOGY 
DESCRIPTION BITS TYPE 

ALS AS F HC HCT AC ACT BCT ABT 
'280 .". .". .". 

Odd/Even 9 '286 .". 

'11286 .". 

.". Product available In technology indICated 
+ New product planned in technology indicated 

~1EXAS 
INSTRUMENTS 
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FUNCTIONAL INDEX 

BUS SWITCHES AND 5-V/3-V VbLTAGE TRANSLATORS 

Crossbar Technology (CBT) 

DESCRIPTION TYPE 
TECHNOLOGY 

CBT 
Dual 4 BH With '244 Pinout '3244 '" 8 BH With '245 Pinout '3245 '" 1 O-Bit Bus Exchanger '3383 '" Dual5BH '3384 '" 1 0 Bit WHh Precharged Outputs for Live Insertion '6800 + 
18-Bit Bus Exchanger '16209 + 
24-Bit Bus Exchanger , '16212 + 
12-Bit 3-to-l Bus Select '16214 + 
Synchronous 16-Bit-t0-32-Bit FET Multiplexers '16232 + 
16-Bit-t0-32-Bit FET Multiplexers '16233 + 

ARITHMETIC CIRCUITS 

Parallel Binary Adders 
TECHNOLOGY 

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

4 Bit '283 I I '" I I I I I I 

Accumulators, Arithmetic Logic Units, Look-Ahead Carry Generators 
TECHNOLOGY 

DESCRIPTION OUTPUT TYPE 
ALS AS F HC HCT AC ACT BCT ABT 

4-Bit Arithmetic Logic Units: 
'181 '" Function Generator 

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

~1ExAs 
INSTRUMENTS 
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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 

U 
3S 

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 3S 

U,S 3S 

U,C 3S 

U 3S 

B,C 3S 

B 3S 

B,C 3S 

U,C 3S 

B,C 3S 

ttl Product available in technology indicated 

TYPE 

'232 

'225 

'229 

'233 

'2238 

'234 

'236 

'235 

'2232 

'2233 

'7813 

'7814 

'3612 

'3614 

'3611 

'3613 

'2226 

'2227 

'2228 

'2229 

'7200 

'7805 

'7806 

'3622 

'7201 

'72211 

'7803 

'7804 

'7819 

'7820 

'3638 

'3631 

'3632 

+ New product planned in technology indicated 

FIFO MEMORIES 

LS S ALS AS 
ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

-!I1TEXAS 
INSTRUMENTS 

TECHNOLOGY 
F HC HCT 
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FUNCTIONAL INDEX 

AC ACT BCT ABT 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

+ 
ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

+ 
ttl 
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FUNCTIONAL INDEX 

FIFO MEMORIES 

First-In, First-Out Memories (FIFOs) (Continued) 
DESCRIPTION 

SIZE 

1 K Words x 9 Bits 

1KWords x 18 Bits 

1 K Words x 36 Bits 

1K x 36 x 2 Bits 

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 = Unldlrecllonal 
B = Bidirectional 
C = Clocked 
S = Synchronized 

TYPEt 
OUTPUT 

B 35 

U 35 

U,5 35 

U,C 35 

U 35 

U,C 35 

B,C 35 

U,C 3S 

U 3S 

U,S 3S 

U,C 3S 

U,C 35 

U 35 

U,S 35 

U,C 3S 

ttl Product available in technology indicated 

TYPE 

'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 

LS S ALS AS 

~TEXAS 
INSTRUMENTS 

TECHNOLOGY 

F HC HCT 
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CLOCK-DISTRIBUTION CIRCUITS 

Clock-Distribution Circuits (CDC) 
TECHNOLOGY 

DESCRIPTION TYPE 
ALS AS F HC HCT 

3.3-V Hex Inverting '203 Clock Drivers/Buffers 

Hex I nverting Clock Drivers/Buffers '204 

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

'209 

Octal Divide-by-2 Clock Drivers '303 ttl (6 inverting, 2 noninverting) 

Octal Divide-by-2 Clock Drivers '305 ttl (8 noninverting) 

Octal Divide-by-2 Clock Drivers '304 ttl (4 inverting, 4 noninverting) 

1-t0-6 Clock Drivers 
'328 

'329 

1-to-6 Clock Drivers '391 
With Output Enable '392 

H0-8 Clock Drivers 
'340 

'341 

Ho-8, Divide-by-2 Clock Drivers 
'337 

'339 

'586 
Phase-Locked Loop 

'2582 1-to-12 Clock Drivers 
'2586 

ttl 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, Noninverting 

Octal D-Type Flip-Flop, True 

LEVEL TRANSLATION 

ECL-to-TTL 

TTL-to-ECL 

ECL-to-TTL 

TTL-to-ECL 

~TEXAS 
INSTRUMENTS 

OUTPUT 

38 

OE 

38 

OE 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

FUNCTIONAL INDEX 

AC ACT BCT ABT 

ttl 

ttl 

ttl 

ttl 

+ 
ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

ttl 

+ 
+ 
+ 

TYPE 

10KHT5541 

10KHT5543 

10KHT5574 

10KHT5578 
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'ABT125 
'ABT126 
'ABT240 
'ABT241 
'ABT244 
'ABT245 
'ABT273 
'ABT373 
'ABT374 
'ABT377 
'ABT533 
'ABT534 
'ABT540 
'ABT541 
'ABT543 
'ABT573 
'ABT574 
'ABT620 
'ABT623 
'ABT640 
'ABT646 
'ABT646A 
'ABT651 
'ABT652 
'ABT652A 
'ABT657 
'ABT821 
'ABT823 
'ABT827 
'ABT833 
'ABT841 
'ABT843 
'ABT853 
'ABT863 
'ABT2952 
'ABT25245 
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SN54ABT125, SN74ABT125 
QUADRUPLE BUS BUFFER GATES 

WITH 3·STATE OUTPUTS 
1994 

• 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) 

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

(TOP VIEW) 

• 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-mA loll 

• Package Options Include Plastic 
Small·Outline (D), Shrink Small·Outline 
(DB), and Thin Shrink Small·Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Plastic (N) and Ceramic (J) DIPs 

description 

The 'ABT125 bus buffer gates feature 
independent line drivers with 3-state outputs. 
Each output is disabled when the associated 
output-enable (DE) input is high. 

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 of the 
resistor is determined by the current-sinking 
capability of the driver. 

VCC 
1A 40E 
1Y 4A 

20E 4Y 
2A 30E 

3A 
3Y 

SN54ABT125 ... FK PACKAGE 
(TOP VIEW) 

1Y 4 

NC 5 

20E 6 

NC 7 

2A 8 

Iw 01W 
~9~~S? 

3 2 1 2019 
18 

17 

16 

15 

14 
9 10 11 12 13 

NC - No intemal connection 

4A 
NC 
4Y 
NC 
30E 

The SN74ABT125 is available in TI'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 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 buffer) 

INPUTS OUTPUT 
OE A Y 

L H H 

L L L 

H X Z 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED !hI. document conllina PRODUCTION 

:r~==:; ~:: ~ =~.::.:.. "':,:., conform 10 
Production Pr0C888lng d088 not _11 InciUda teIII~ 
para ........ 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT125, SN74ABT125 
QUADRUPLE BUS BUFFER GATES 
WITH 3·STATE OUTPUTS 
SCBSl82B - FEBRUARY 1991 - REVISED SEPTEMBER 1994 

logic symbolt logic diagram (positive logic) 

10l 

1A 

20E 
2A 

30l 

3A 

40E 

4A 

1 

2 

4 
5 

10 

9 

13 
12 

" EN 1 
V 

,.., 

" 

" 

3 

6 

10l 

~ 1Y 

1A 
2 

2Y 
>-_--..:;3_ 1Y 

8 

11 

20E 
4 

~ 3Y 

2A 
5 

4Y 

>-_--'6_ 2Y 

30E 
10 

t This symbol is in accordance with ANSI/IEEE Sid 91-1984 
and IEC Publication 617-12. 3A 

9 ~ >-_--..:;8'-- 3Y 

40E 
13 

~ 4A 
12 >-_-..:..;11,-- 4Y 

Pin numbers shown are for the D. DB. J. N. and PW 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: SN54ABT125 .................................... 96 mA 

SN74ABT125 .................................... 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) (see Note 2): 0 package .................... 1.25 W 

DB, PW package •.............. 0.5 W 
N package ................... .. 1.1 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. 

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

2-4 

2. The maximum package power dlssipetlon is calculated using a junction temperature of 150'C and a board trace length of 750 mils. 
except for the N package. which has a trace length of zero. For more information. refer to the Package Thennal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book. literature number SCBD002B. 

~1ExAs 
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recommended operating conditions (see Note 3) 

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 

AtlAv I nput transition rise or fall rate 

At/AVCC Power-up ramp rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating Inputs must be held high or low. 

PRODUCT PREVIEW Infarmallon con .... prod_In Iht _VI or 
deatan p_ of -....nt Chi_lie doto and _ 
_ 1ft .. _ .. dlllan goalL reraslnatrumenta _Iht rlg/ll1O 
ciIIngoord_uelheieptOductl_nOllco. ~1ExAs 

INSTRUMENTS 

SN54ABT125, SN74ABT125 
QUADRUPLE BUS BUFFER GATES 

WITH 3·STATE OUTPUTS 
SCBSl82B - FEBRUARY 1991 - REVISED SEPTEMBER 1994 

SN54ABT125 SN74ABT125 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 ~ 2 'v 
§o8 0.8 V 

o .§icc 0 VCC V 

f>.., -24 -32 rnA 

;;; 48 64 rnA 

... Ci 10 10 ns/" 
~200 200 IJ1!>IV 

-55 125 -40 85 ·C 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 2-6 



SN54ABT125, SN74ABT125 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 
SCBS182B - FEBRUARY 1991 - REVISED SEPTEMBER 1994 

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

PARAMETER TEST CONDITIONS 
TA = 25°C 

MIN TYPt 

VIK Vee = 4.5 v, 11=-18mA 

Vee=4.5V, IOH=-3mA 2.5 

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

10H =-24 mA 2 
Vee- 4.5 V 

10H =-32 mA 2· 

IOl=48mA 
VOL Vee=4.5V 

IOl=64mA 

II Vee = 0 to 5.5 V, VI - Vee or GND 

10ZPU Vee=Ot02.1V Vo = 0.5 Vto2.7V, 

10ZPD Vee=2.1 VtoO OE=X 

10ZH Vee=2.1 Vt05.5V, VO=2.7V, OE~2V 

10Zl Vee=2.1 Vt05.5V, VO=0.5V, OE~2V 

loff Vee=O, VI orVO S 4.5 V 

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

10:1: Vee = 5.5 V, VO=2.5V -50 -100 

Outputs high 1 

ICC 
Vee -5.5 V, 10. 0, Outputs low 24 
VI = Vee or GND Outputs 

disabled 
0.5 

Outputs 
Vee = 5.5 V, enabled 

Alee~ 
One input at 3.4 V, Data inputs 

Outputs 
Other inputs at Vee 

disabled 
orGND 

Control inputs 

ei VI = 2.5 V or 0.5 V 3 

Co Vo = 2.5 V or 0.5 V 7 

• On products compliant to Mll-STD-883, Class B, thiS parameter does not apply. 
t All typical values are at Vee = 5 V. 

MAX 

-1.2 

0.55 

0.55· 

±1 

±50 

±50 

10 

-10 

±100 

50 

-200§ 

250 

30 

250 

1.5 

0.05 

1.5 

SN54ABT125 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±50 

±~ 

410 
tfi-10 

{; 

f:j 50 

~ -200§ 

250 

30 

250 

1.5 

0.05 

1.5 

:I: 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. 

SN74ABT125 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±50 

±50 

10 

-10 

±100 

50 

-50 -200§ 

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. 

UNIT 

V 

V 

V 

IlA 
IlA 
IlA 
IlA 
JJA 
JJA 
JJA 
mA 

JJA 
mA 

JJA 

mA 

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§ 
A 

tpHl 

tpZH§ 

tpZl 
OE 

tpHZ 
OE 

tPLZ§ 

§ This data sheet limit may vary among suppliers. 

PRODUCT PREViEW Infonna1Ion concorno producta In 1110 formative or 
.... ian pha .. 01 development C_~atIc data and .... 
speclllcailono a .. dlllgn goala. T ... 1n8lrumanll ........ 1110 right to 
chango or dlacontln •• _ prod.CIS wllhoul nod ... 
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TO 
VCC=5V, 

(OUTPUT) 
TA = 25°C 

MIN TVP 

1 
y 

3.2 

1 2.5 

1 3.6 
Y 

1 2.5 

1 3.8 
Y 

1 3.3 

~1ExAs 
INSTRUMENTS 
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SN54ABT125 SN74ABT125 
UNIT 

MAX MIN M~ MIN MAX 

4.6 1 ~7 1 4.9 

!&6.2 
ns 

4.6 1 1 4.9 

5 \4 6 1 5.9 

.~ 
ns 

6.2 7.5 1 6.8 

5.4 ~1 6.3 1 6.2 

l<l~ 1 
ns 

5.3 7.2 1 6.2 



SN54ABT125, SN74ABT125 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
SCBS182B - FEBRUARY 1991 - REVISED SEPTEMBER 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

r' 
From Output _-'_~J-_5'V°V°lrn __ ---/ 

Under Test 

CL =50pF 
(see Note A) T soon 

TEST S1 

tPLHitPHL Open 
tpLZ/tpZL 7V 
tpHZitpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------X1.5 V 

------'·I~-·----- OV 
~--tw~ 

1 1,---3V 

Input 3 X",1_.5_V __ OV 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=¥1_.5_V __ .I~ 1.5 V :: 

Data Input 

Output 
Control 

~ L ~~ ~ 
1 ... u th 1 

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

SETUP AND HOLD TIMES 

~1.5 V ~=1.=5=V===== :: 
tpZL~ ~ 1 

tpLH +---! . k tpHL 

1 I ~-VOH 
1 !1.5V: 1.5V 

--+-1 --' 1 VOL 

tPHL~ ~tPLH 

Output 

Output 
Waveform 1 

S1 at7 V 
(see Note C) 

1 ItPLZ -+I ~ 
----;.1'"""\1 1 p""-- 3.5 V 

1 1•5V 1 VOL+O.3V 
1 • 1 - --- VOL 

1 ~Z~ ~ 

I v.:::-I VOH 

tpZH ~ 1 
I --- VOH 

\'1.5 V T1.5V 
• - VOL 

Output 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

!1.5V ~H-O.3V 
___ .I. ..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 o,lr :S 2.5 ns, tf:S 2.5 ns. 
C. Waveform 1 is for an output )Nith 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 

~1ExAs 
INSTRUMENTS 
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SN54ABT126, SN74ABT126 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 

• State-of-the-Art EPIC-UBTM BICMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-S83C, 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 (D) and Shrink Smail-Outline 
(DB) Packages, Ceramic Chip Carriers (FK), 
and Plastic (N) and Ceramic (J) DIPs 

description 

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

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

(TOP VIEW) 

10E VCC 
1A 40E 
1Y 3 4A 

20E 4 11 4Y 
2A 5 10 30E 
2Y 6 9 3A 

GND 7 8 3Y 

SN54ABT126 ••• FK PACKAGE 
(TOP VIEW) 

w () w 
~~~~~ 

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 1213 

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 NC - No intemal connection 
the resistor is determined by the current-sourcing 
capability of the driver. 

The SN74ABT126 is available in Tl's shrink ~mall-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 
(eech buffer) 

INPUTS' OUTPUT 
OE A y 

H H H 

H L L 

L X Z 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1994. Texas Instruments Incorporated 
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SN54ABT126, SN74ABT126 
QUAD,RUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 
SCBSl83A- FEBRUARY 1991 - REVISED JULY 1994 

logic symbolt 

10E 
lA 

20E 
2A 

30E 
3A 

40E 
4A 

1 
2 

4 

5 

10 
9 

13 
12 

EN 1 
V 

3 

6 

8 

11 

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

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

lY 

2Y 

3Y 

4Y 

logic diagram (positive logic) 

10E 

lA 

20E 

2A 

30E 

3A 

40E 

4A 

2 

4 

5 

10 

9 

13 

12 

~ >-__ 3_ 1Y 

~ 6 >---- 2Y 

~ >-_--=8'--- 3Y 

~ >-_--...:...: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, 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: SN54ABT126 .................................... 96 mA 

SN74ABT126 .................................... 128 mA 
Input clamp current, 11K (VI < 0) ...............•........................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation atT A = 55°C (in still air) (see Note 2): 0 package ..........•......... 1.25 W 

DB package .................... 0.5 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-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. 

2-10 

2. The maximum package power diSSipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 

~TEXAS 
INSTRUMENTS 
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SN54ABT126, SN74ABT126 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
SCBS183A - FEBRUARY 1991 - REVISED JULY 1994 

recommended operating conditions (see Note 3) 
SN54ABT126 SN74ABT126 

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 $8 0.8 V 

VI Input voltage o fiiicc 0 VCC V 

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

10L Low-level output current ?? 48 64 rnA 

At/Av Input transition rise or fall rate .J:: 10 10 nslV 

AI/AVCC Power-up ramp rate 1~;r200 200 IJSIV 

TA Operating free-air temperature -55 125 -40 85 ·C 

NOTE 3: 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 = 4.5 V, 10H =-3 rnA 2.5 

VCC=5V, 10H =-3 rnA 3 
VOH 

IOH=-24mA 2 
VCC= 4.5 V 

IOH=-32mA 2* 

IOL=48mA 
VOL VCC =4.5 V 

IOL=64 mA 

II VCC= Ot05.5 V, VI = VCC or GND 

10lPU VCC=Ot02.1 V, Vo = 0.5 V to 2.7 V, OE=X 

10lPD VCC=2.1 VtoO, VO=0.5Vt02.7V, OE=X 

10lH VCC = 2.1 V to 5.5 V, Vo = 2.7 V, OE S 0.8 v:I: 

lOlL VCC = 2.1 V to 5.5 V, Vo = 0.5 V, OEsO.8 v:I: 

loff VCC=O, VI orVOS4.5 V 

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

10§ VCC=5.5V, VO-2.5V -50 

Outputs high 

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

disabled 

VCC=5.5V, 
Outputs 
enabled 

AICCI! One input at 3.4 V, 
Outputs Other inputs at VCC or GND 
disabled 

Ci VI = 2.5 V or 0.5 V 

Co Vo = 2.5 V or 0.5 V 

* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
t All typical values are at VCC = 5 V. 

TYPt 

-100 

1 

24 

0.5 

3 

7 

SN54ABT126 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

±1 ±1 

±50 ~ 
±50 ,m:sO 

10 Q.'<' 10 

-10 G" -10 

±100 ?/ 
50 ~ 50 

-200 -50 -200 

250 250 

30 30 

250 250 

1.5 1.5 

50 50 

:I: For VCC between 2.1 V and 4 V, OE should be less than or equal to 0.5 V to ensure a low state. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT126 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±50 

±50 

10 

-10 

±100 

50 

-50 -200 

250 

30 

250 

1.5 

50 

I! 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 Information cOncams proCIucIIln the formaU .. or =1 n p/Ias8 of -.pmarn. Cha_aUe _ and oilier 
caUona .. daaIan g08la. ToJaalnstrumems ...... the ~ght to 
or dlaconHnuelheie producll without noM .. . ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

UNIT 

V 

V 

V 

IlA 
IlA 
IlA 
IlA 
IlA 
IlA 
IlA 
mA 

IlA 
mA 

IlA 

mA 

IlA 

pF 

pF 

2-11 



SN54ABT126, SN74ABT126 . 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 
SCBSl83A- FEBRUARY 1991 - REVISED JULY 1994 

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

FROM 
PARAMETER (INPUT) 

tPLHt 

tPHLt 
A 

tPZHt 

tPZLt 
OE 

tPHZt 
OE 

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

PRODUCT PREVIEW Infalmlllon con_I pnMIucIIln tho_or e-5 01 ~ - dill .. d ..... IN dIoIan goiIo. _1ne\rum8nlI_ tho right to 

goor_nuelhaie ,,-_ ....... 

2-12 

TO 
VCC=5V, 

(OUTPUT) 
TA=25°C 

MIN TYP 

1 
Y 

2.9 

1 2.5 

Y 
1 4.4 

1 4.4 

Y 
1 3 

1 3 

~1ExAs 
INSTRUMENTS 
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SN54ABT126 SN74ABT126 
UNIT 

MAX· MIN M~ MIN MAX 

4.9 1 _~3 1 6.3 

1 ~5.9 
ns 

5.1 1 5.7 

5.8 ¥.. .... 5.3 1 6.5 

ff 
ns 

5.9 6.4 1 6.5 

5.7 0"'1 6.9 1 6.8 

5.8 tt" 1 7.2 1 6.7 
ns 



SN54ABT126, SN74ABT126 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
SCBSl83A-FEBRUARY 1991-REVISEDJULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open ro From Output __ ----4t-~SVooVlr°-----' 
Under Test 

CL =50pF 
(see Note A) T SOOO 

TEST S1 

tpLH/tpHL Open 
tpLZ/tpZL 7V 
tPHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------X1.S V 
_____ oJ. ,'-______ 0 V 

14--tw~ 

1 1,---3V 

Input 3 X\.1_.S_V __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=XI .... 1.S_V __ oJX,.~-.S-V--- 3 V 

1 OV 

tPLH~ ~tPHL 
I I I ~--VOH 
I !1.SV 1 1.SV 

--+1 --' I. VOL 

tPHL~ ~tpLH 
~ ~I VOH 
,1.SV T1.SV 

. -- 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) 

14 t +th~ 
1 au 1 

--~*1.SV ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.SV ~\.1._SV __ _ 

tpZL ~ 14- 1 

3V 

OV 

I I tPLZ -+I ~ 
--';-1 ",\1 1 p-- 3.S V 

I 1.SV 1 V +O.3V 
1 . 1 - OL - - VOL 

I ~HZ ~ j+-
tpZH ~ I 

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

___ oJ. -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 intemlil 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 EPIG-nBTM 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-mA lod 

• Package Options Include Plastic 
Smail-Outline (OW) and Shrink 
Smail-Outline (DB) Packages, Ceramic 
Chip Carriers (FI<), and Plastic (N) and 
Ceramic (J) 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' ABT241 and 
, ABT244, these devices provide the choice of 
selected combinations of inverting and 
noninverting outputs, symmetrical active-low 
output-enable (OE) inputs, and complementary 
OE and OE inputs. 

The' ABT240 is organized as two 4-bit bufferslline 
drivers with separate 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. 

SN54ABT240, SN74ABT240 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 

SN54ABT240 ••• J PACKAGE 
SN74ABT240 •.• DB, DW, OR N PACKAGE 

(TOP VIEW) 

10E VCC 
1A1 20E 

1Y1 
2A4 

2Y3 1Y2 
1A3 2A3 
2Y2 1Y3 
1A4 2A2 

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 12 13 

>=~<)!:~ 
C\I(!:jC\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 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 SN54ABT240 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT240 is characterized for operation from -40°C to 85°C. 

FUNCTION TABL.E 
(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. 
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Copyright © t 994, Texas Instruments Incorporated 
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SN54ABT240, SN74ABT240 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SC~S098D - JANUARY 1991 - REVISED JULY 1994 

logic symbolt 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

" EN 1.:;-
t> V 

" EN t.;' 
t> V 

logic diagram (positive logic) 

1151 

18 2 18 
1Y1 1A1 1Y1 

16 
1Y2 

14 

12 
1Y3 4 16 

1A2 1Y2 
1Y4 

6 14 
1A3 1Y3 

8 12 

9 
1A4 1Y4 

2Y1 
7 

5 
2Y2 

19 
2Y3 20! 

3 
2Y4 

11 9 

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

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 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) (see Note 2): DB package ................... 0.6 W 

DW package .................. 1.6 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 "~mmend$<! operating conditions" is not 
impli$<!. 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 outpl,ll clamJH:urrent ratings are observed. 

2-16 

2. The maximum package power dissipation is calculated using a junction temperature of 150'C and a board trace length 01750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application nota in the 1994 ABT Advanced BiCMOS T6Chnology Data Book, literature number SCBDOO2B. 
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SN54ABT240, SN74ABT240 
OCTAL BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS098D - JANUARY 1991 - REVISED JULY 1994 

recommended operating conditions (see Note 3) 
SN54AST240 SN74AST240 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

V,H High-level input voHage 2 2 V 

V,l low-level input voHage 0.8 0.8 V 

V, Input voltage 0 Vee 0 Vee V 

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

10l low-level output current 48 64 mA 

AtlAv Input transition rise or fall rate I Outputs enabled 5 5 nsN 

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

NOTE 3: 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 

V,K Vee = 4.5 V. 1,=-18mA 

Vee-4.5 V. IOH~-3mA 2.5 

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

'OH--24mA 2 
Vee = 4.5 V 

10H =-32 mA 2" 

'Ol=48mA 
VOL Vee=4.5V 

'Ol=64mA 

I, Vee- 5.5V• V, = Vee or GND 

10ZH Vee = 5.5 V. VO=2.7V 

10Zl Vee =5.5 V. VO=0.5V 

loff Vee=O. V, orVOS4.5 V 

'eEX Vee = 5.5 V. VO=5.5V Outputs high 

10§ Vee = 5.5 V. VO=2.5V -50 

Outputs high 

ICC 
Vee- 5.5V• 10=0. Outputs low 
V, = Vee or GND 

Outputs disabled 

Vee = 5.5 V. Outputs enabled 

Aleell 
One input at 3.4 V. Data inputs 

Outputs disabled 
Other inputs at 
VeeorGND Control inputs 

ei V, " 2.5 V or 0.5 V 

Co Vo = 2.5 V or 0.5 V 

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

Typf 

-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 

10:1: 10:1: 

-10:1: -10:1: 

±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. 

SN74ABT240 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

10:1: 

-10:1: 

±100 

50 

-50 -180 

250 

30 

250 

1.5 

0.05 

1.5 

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

-!!11ExAs 
INSTRUMENTS 

POST OFFICE eox 6553013 • DALlAS. TEXAS 75265 

UNIT 

V 

V 

V 

IJA 
IJA 
IJA 
IJA 
IJA 
mA 

IJA 
mA 

IJA 

mA 

pF 

pF 
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SN54ABT240, SN74ABT240 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS098D - JANUARY 1991 - REVISED JULY 1994 

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 

_0 

tPHL 

tpZH 
OE 

tpZL 

tpHZ 
OE 

tpLZ 

2-18 

TO 
Vcc=5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP 

1 2.9 
Y 

1.6 3.1 

1.1 3.1 
Y 

1.1 2.7 

1.8 4.6 
Y 

1.6 4 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54ABT240 SN74ABT240 
UNIT 

MAX MIN MAX MIN MAX 

4.1 0.8 5.5 1 4.8 
ns 

4.3 1 5.5 1.6 4.8 

4.7 0.8 7.5 1.1 5.2 
ns 

5.8 0.8 7.7 1.1 6.2 

5.7 1.7 7 1.8 6.4 
ns 

5.4 1.3 7.2 1.6 5.8 



SN54ABT240, SN74ABT240 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS098D-JANUARY 1991-REVISEDJULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

Sl o Open 

rD 

From Output _ ..... _~ ..... _S'V°V°\r° __ -J 

Under Test 

CL=SO pF 
(see Note A) I SOOO 

TEST Sl 

tpLH/tpHL Open 

tPLZ/tpZL 7V 

tpHzltpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------y1.S V 

------'. 1'------- OV 
14--tw~ 

I 1,......--3V 

Input 3 X""l._S_V __ OV 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=X1 ... S_V __ oJ¥ 1.5 V :: 

tPLH -J.---.! k tpHL 

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

--+-1 --' I VOL 

tPHL --l.-.! ~ tpLH 

\L v:-=I VOH 

. ,1.5V T1.SV 
. - 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 

Sl at7V 
(see Note C) 

Output 
Waveform 2 
Sl atOpen 

(see Note C) 

rtsu~ th ~ 
--""')k1.SV ~ :: 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

=¥l.SV ~,,""l.S_V __ _ 

tPZL""'" 14- I 

3V 

OV 

1 I tPLZ -+i ~ 
-~I~{. I p--- 3.SV 

I ,1.SV I VOL+0.3V 
I . I ----- VOL 

I ~Z~ j4-
tPZH""'" I 

I --- VOH 
!1.5V ~H-0.3V 

___ oJ. ..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 = 50 0, tr S 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 

-!!1TEXAS 
INSTRUMENTS 
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SN54ABT241, SN74ABT241 
OCTAL BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 

• State-of·the·Art EPlc-nBTM BICMOS Design 
Significantly Reduces Power Dissipation 

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

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

• High-Drive Outputs (-32-mA 'OH, 
64-mA lOU 

• Package Options Include Plastic 
Smail-Outline (OW) and Shrink 
Smail-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (N) and 
Ceramic (J) 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 
non inverting outputs, symmetrical active-low 
output-enable (OE) inputs, and complementary 
OE and OE inputs. 

SCBSI84A-JANUARY 1991- REVISED 

SN54ABT241 .•• J PACKAGE 
SN74ABT241 ••• DB, DW, OR N PACKAGE 

(TOP VIEW) 

Vce 
lAl 20E 
2Y4 WI 
lA2 2A4 
2Y3 lY2 

2A3 
lY3 

lA4 2A2 
2Yl 

GND 

SN54ABT241 ••• FK PACKAGE 
(TOP VIEW) 

'<t ~IW ° W 
~ ~ $2>0 ~ 

lA2 3 2 1 2019 
WI 4 18 

2Y3 5 17 2A4 
lA3 6 16 lY2 
2Y2 7 15 2A3 
lA4 8 14 lY3 

9 1011 1213 

To ensure the high-impedance state during power >= Cl ::( ~ ~ 
up or power down, OE should be tied to Vee t\I a t\I ~ t\I 

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 SN74ABT241 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 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. 

~TEXAS 
INSTRUMENTS 
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Copyright © 1994. Texas Instruments Incorporated 

2-21 



SN54ABT241, SN74ABT241 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBSl84A - JANUARY 1991 - REVISED JULY 1994 

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) 

10E 

1A1 

1A2 

1A3 

1A4 

20E 

2A1 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

r-... EN 
L;' 

I> 

~N 
I> 

10E 

V 
18 

1Y1 1A1 
16 

1Y2 
14 

12 
1Y3 1A2 
1Y4 

1A3 

V 
9 

1A4 
2Y1 

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 

2-22 

2A2 

2A3 

2A4 
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2 

4 

6 

8 

19 

11 

13 

15 

17 

18 
1Y1 

16 
1Y2 

14 
1Y3 

12 
1Y4 

9 
2Y1 

7 
2Y2 

5 
2Y3 

3 
2Y4 



SN54ABT241, SN74ABT241 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS184A- JANUARY 1991 - REVISED JULY 1994 

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, (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, 1,K (V, < 0) ............................................................ -18 mA 
Output clamp current, 10K (VO < 0) ........................................................ -50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DB package .................... 0.6 W 

OW package ................... 1.6 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-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. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Gonsiderations 
application note in the 1994 ABT Advanced BiGMOS'Technology Data Book,literature number SCBD002B. 

recommended operating conditions (see Note 3) 

VCC Supply voltage 

V,H High-level input voltage 

V,L Low-level input voltage 

V, Input voRage 

IOH High-level output current 

IOL Low-level output current 

Iltlt.v I nput transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 3: Unused or floating inputs must be held high or low. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 665303 • DALLAS. TEXAS 75265 

SN54ABT241 SN74ABT241 
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 ns/V 

-55 125 -40 85 ·C 
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SN54ABT241, SN74ABT241 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBSI84A-JANUARY 1991 - REVISED JULY 1994 

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

TA = 25°C SN54ABT241 SN74ABT241 
PARAMETER TEST CONDITIONS 

MIN TYpt MAX MIN MAX MIN 

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

Vee- 4.5V, IOH--3mA 2.5 2.5 2.5 

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

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

IOH--32mA 2" 2 

IOl-48 rnA 0.55 0.55 
VOL Vee=4.5V 

10l= 64 mA 0.55" 

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

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

10Zl Vee = 5.5 V, VO-0.5V -50 -10 

loff Vee= 0, VI or Vo S 4.5 V ±100 

leEX Vee- 5.5V, VO-5.5V Outputs high 50 50 

10:!: Vee- 5.5V, 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 0.5 250 250 

Vee a 5.5 V, Outputs enabled 1.5 1.5 

Alee§ 
One input at 3.4 V, Data inputs 

Outputs disabled 0.05 0.05 
Other inputs at 
Vee or GND Control inputs 1.5 1.5 

ei VI .. 2.5 V or 0.5 V 3 

Co Vo = 2.5 V or 0.5 V 8 

"On products compliant to Mll-STD-883, Class S, thiS parameter does not apply. 
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. 

~1ExAs 
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MAX 

-1.2 

0.55 

±1 

50 

-50 

±100 

50 

-180 

250 

30 

250 

1.5 

0.05 

1.5 

UNIT 

V 

V 

V 

I1A 
I1A 
I1A 
I1A 
I1A 
mA 

I1A 
" mA 

I1A 

mA 

pF 

pF 



SN54ABT241, SN74ABT241 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS184A- JANUARY 1991 - REVISED JULY 1994 

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 
OE orOE 

tpLZ 

TO 
VCC=5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP 

1 
Y 

2.6 

1 2.9 

1.1 4.8 
Y 

1.3 4.3 

1.6 
Y 

4.6 

1 3.9 

~TEXAS 
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SN54ABT241 SN74ABT241 
UNIT 

MAX MIN MAX MIN MAX 

4.1 0.8 5.3 1 4.6 
ns 

4.2 0.8 5 1 4.6 

6.3 1 7 1.1 6.8 
ns 

5.8 1 7 1.3 6.8 

6.1 0.8 7.9 1.6 7.1 
ns 

5.4 0.8 6.2 1 5.9 
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SN54ABT241, SN74ABT241 
OCTAL BUFFERS/DRIVERS 
WITH a-STATE OUTPUTS 
SCBSl84A-JANUARY 1991 - REVISED JULY 1994 

£ 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

r' 
Fl'Qm Output _--._----4.-_5"'OVO \r0 __ --' 

Under Test 
TEST S1 

CL = 50 pF 
(see Note A) T 5000 

LOAD CIRCUIT FOR OUTPUTS 

14-- tw -,------+j 
I I ,..-____ 3 V 

Input 3 )\",1_.5_V __ ° V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

tPLt¥tPHL Open 

tPLZ/tpZL 7V 

tPHZ/tpZH Open 

3V 
Timing Input -------X1.5 V 

------'. 1'------- OV 

Data Input 

14+- ~ th ~ I ... u I 

--....... X1.5V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

Input 
(see Note B) =X1_.5_V __ J~1.5V :: 

Output 
Control ~1.5 V ~=1.=5=V===== :: 

tpLH -J.--.! k tp~L 
1 I ~-VOH 
1 !1.5V i 1.5V 

--+-1 -J. I VOL 

tpHL --I.--.j ~ tpLH 

Output 

1 ~I VOH 
\1.5V T1.5V 

. - VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION PELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

tPZL ~ 14- 1 

1 I tPLZ 41 ~ 
--';'1 ""\{. 1 1/--- 3.5 V 

1 ,\1.5 V 1 -f VOL+O.3V 
I . 1 T --- VOL 

1 ~HZ -+I j4-
tpZH --+j 1 

I --- VOH 
!1.5V ~H-O.3V 

___ J. ",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 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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SN54ABT244, SN74ABT244 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS099E - JANUARY 1991 - REVISED JULY 1994 

• State-of-the-Art EPIC-nBTM 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-mA lod 

• Package Options Include Plastic 
Smail-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Plastic (N) and Ceramic (J) 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 
'ABT241, these devices provide the choice of 
selected combinations of inverting and 
non inverting . outputs, symmetrical active-low 
output-enable (OE) inputs, and complementary 
OE and OE inputs. 

SN54ABT244 ••• J PACKAGE 
SN74ABT244 .•. DB, ow, N, OR PW PACKAGE 

(TOP VIEW) 

1A1 
2Y4 

1A4 
2Y1 

GND 

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

SN54ABT244 .•. FK PACKAGE 
(TOP VIEW) 

'<I' ~IW 0IW 
~ ~ ~>O ~ 

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 1011 1213 

The' ABT244 is organized as two 4-bit buffers/line ~ ~ :;( )!: ~ 
drivers with separate OE inputs. When OE is low, C\J (!) C\J ~ C\J 

the device passes data from the A inputs to the Y 
outputs. When OE 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. 

The SN74ABT244 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 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-lIB is a trademark of Texas Instruments Incorporated. 

~TEXAS 
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Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT244, SN74ABT244 
OCTAL BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS099E - JANUARY 1991 - REVISED JULY 1994 

logic symbolt 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

r-.. EN 
~' 

I> '\1 

" EN t.:;. 
I> '\1 

18 

16 

14 

12 

9 

7 

5 

3 

logic diagram (positive logic) 

10E 

1A1 2 18 1Y1 1Y1 

1Y2 

1Y3 1A2 4 16 1Y2 
1Y4 

1A3 6 14 1Y3 

1A4 
8 12 1Y4 

2Y1 

2Y2 
19 

2Y3 20E 

2Y4 

2A1 11 9 
2Y1 

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

2A2 13 7 
2Y2 

2A3 
15 5 

2Y3 

17 3 
2V4 2A4 

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

Supply voltage range, Vce .............•............................................ -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 (Vo < 0) ........................................................ -50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DB package .................... 0.6 W 

DW package ................... 1.6 W 
N package ..................•.. 1.3 W 
PW package ................... 0.7 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 condHlons 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. 

2-28 

2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 
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recommended operating conditions (see Note 3) 

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 

AtltN Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating Inputs must be held high or low. 

SN54ABT244, SN74ABT244 
OCTAL BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS099E - JANUARY 1991 - REVISED JULY 1994 

SN54ABT244 SN74ABT244 
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 nslV 

-55 125 -40 85 ·C 

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

PARAMETER TEST CONDITIONS 
TA=25·C 

MIN 

VIK Vcc = 4.5 V, II =-18 mA 

Vcc = 4.5 V, IOH=-3mA 2.5 

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

10H =-24 mA 2 
VCC=4.5 V 

10H =-32 mA 2" 

IOl-48mA 
VOL VCC=4.5 V 

IOl-64 mA 

II VCC- 5.5V, VI - VCC or GND 

10ZH VCC- 5.5V, VO=2.7V 

10Zl Vcc = 5.5 V, Vo = 0.5 V 

loff VCC· O, VI orVO:5:4.5 V 

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

10§ Vcc = 5.5 V, VO=2.5V -50 

Outputs high 

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

Outputs disabled 

Vcc = 5.5 V, Outputs enabled 

AICCII 
One input at 3.4 V, Data inputs 

Other inputs at 
Outputs disabled 

VccorGND Control Inputs 

Ci VI - 2.5 V or 0.5 V 

Co Vo -2.5 VorO.5 V 

" On products compliant to Mll-STD-883, Class B, thiS parameter does not apply. 
t All typical values are at VCC = 5 V. 
:I: 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 

10:1: 10:1: 

-10:1: -10:1: 

±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. 

SN74ABT244 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

10:1: 

-10:1: 

±100 

50 

-50 -180 

250 

30 

250 

1.5 

0.05 

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 

J.IA 
J.IA 
J.IA 
J.IA 
J.IA 
mA 

J.IA 
mA 

J.IA 

mA 

pF 

pF 
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SN54ABT244, SN74ABT244 
OCTAL BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS099E - JANUARY 1991 - REVISED JULY 1994 

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 

2-30 

TO 
Vcc=5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP 

1 2.6 
Y 

1 2.9 

1.1 
Y 

3.1 

2.1 4.1 

2.1 4.1 
Y 

1.7 3.7 

~TEXAS 
INSTRUMENTS 
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SN54ABT244 SN74ABT244 
UNIT 

MAX MIN MAX MIN MAX 

4.1 1 5.3 1 4.6 
ns 

4.2 1 5 1 4.6 

4.6 0.8 5.7 1.1 5.1 
ns 

5.6 1.2 7.9 2.1 6.1 

5.6 1.2 7.6 2.1 6.6 

5.2 1 7.9 
ns 

1.7 5.7 



SN54ABT244, SN74ABT244 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS099E-JANUARY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output _--._~.-_s'V°v°\rn __ ---, 
Under Test 

CL = 50 pF 
(see Note A) I soon 

TEST S1 

tpLWtpHL Open 

tpLZ/tpZL 7V 

tPHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------x:1.S V 
_____ J. 1'-.... _____ 0 V 

14--tw~ 

I 1~--3V 

Input 3 X\,,1_.S_V __ 0 V 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~ .. 1.S_V __ oJX1.S V :: 

Data Input 

Output 
Control 

I"'t·~ ~ I su th I 

--"")k1.SV ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.S V ~\.1._S_V __ _ 

tpZL ~ 14- I 

3V 

OV 

tpLH +--! k tpHL 

. 1 11 ~-VOH 
1 1.SV i 1.SV 

--+-1 -J. I VOL 

tpHL --l.----.! ~ tPLH 

Output 

Output 
Waveform 1 

S1 at7 V 
(see Note C) 

I I tPLZ ---+I ~ 
-.......;.I""'{. I p--- 3.S V 

I ,,1.SV IVOL+0.3V 
1 • I ----- VOL 

I ~HZ ~ j4-

I ~I VOH \1.5 V T1.SV 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

tpZH ~ I 
I --- VOH 

!1.SV ~H-0.3V 
. - VOL 

Output 
___ 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. Wavefom11 is for an output w~h 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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• 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-mA loll 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), 
Ceramic Flat (W) Packages, and Plastic (N) 
and Ceramic (J) 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 (OIR) input. The output-enable 
(DE) 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, 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. 

SN54ABT245, SN74ABT245A 
OCTAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBSOB1E-JANUARY 1991- REVISED JULY 1994 

SN54ABT245 .•• J OR W PACKAGE 
SN74ABT245A ••• DB, ow, N, OR PW PACKAGE 

(TOP VIEW) 

DIR VCC 
A1 DE 

81 
A3 82 
A4 83 

84 
7 85 
8 86 

A8 9 
GND 10 

SN54ABT245 ••• FK PACKAGE 
(TOP VIEW) 

3 2 1 2019 
A3 4 18 81 
A4 5 17 82 
A5 6 16 83 
A6 7 15 84 
A7 8 

9 1011 1213 
14 85 

~~~&5&l 
C!l 

The SN74ABT245A 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 
SN74ABT245A 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. 

Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT245, SN74ABT245A 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS081E-JANUARY 1991-REVISEDJULY 1994 

logic symbolt logic diagram (positive logic) 

OE 

DIR 

Al 

A2 

A3 

A4 

19 

1 

2 

3 

4 

5 

6 

"- G3 

" L 
3EN1[BA] 
3EN2[AB] ., 

L 
VI 

t> 

DIR -=-1 +-__ ..... -, 

~ ________ r-r-______ ~~1~9 OE 

r- 18 

W 2V 

Bl Al 2 

17 
18 Bl 16 

B2 

B3 
15 

B4 
14 

. AS 

A6 

A7 

AS 

7 

8 

9 

13 

12 

11 

B5 

B6 

B7 To Seven Other Channels 
B8 

t This symbol is in accordance with ANSIIIEEE 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 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 mA 

, SN74ABT245A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 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) (see Note 2): OB package .................... 0.6 W 

OW package ................... 1.6 W 
N package ..... : ............... 1.3 W 
PW package ................... 0.7 W 

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

:I: 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 ifldicated 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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2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 
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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 

At//!JoV I nput transition rise or fall rate 

At/AVec Power~up ramp rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 

~1ExAs 
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SN54ABT245,SN74ABT245A 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS081E-JANUARY 1991 - REVISED JULY 1994 

SN54ABT245 SN74ABT245A 
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 

200 JJS/V 
-55 125 -40 85 ·e 
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SN54ABT245, SN74ABT245A 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS081 E - JANUARY 1991 - REVISED JULY 1994 

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

PARAMETER TEST CONDITIONS 
TA=2S0C 

MIN 

VIK Vee=4.5V, II =-18 rnA 

Vee = 4.5 V, IOH--3rnA 2.5 

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

IOH--24rnA ·2 
Vee- 4.5V 

10H=-32rnA 2· 

IOL=48mA 
VOL Vee - 4.5 V 

10L =64 rnA 

Control inputs Vee = 0 to 5.5 V, VI = Vee or GND 
II 

A or B ports Vee = 2.1 V to 5.5 V, VI = Vee or GND 

10ZPU 
Vee = Ot02.1 V, 
Vo = 0.5 V to 2.7 V, OE-X 

10ZPD 
Vee-2.1 VtoO, 
Vo = 0.5 V to 2.7 V, OE=X 

10ZH:f: 
Vee = 2.1 Vto 5.5 V, VO-2.7V, 
0E~2V 

10ZL:f: 
Vee=2.1 Vt05.5V, Vo = 0.5 V, 
OE~2V 

loff Vee=O, VI orVo S 4.5 V 

leEX Outputs high Vee- 5.5V, Vo - 5.5 V 

10§ Vee- 5.5V, Vo - 2.5 V -50 

Vee = 5.5 V, Outputs high 

ICC A or B ports 10- 0, Outputs low 
VI = Vee or GND Outputs disabled 

Vee- 5.5V, Outputs enabled 

Data inputs 
One input at 3.4 V, 
Other inputs at 

Alee~ VeeorGND Outputs disabled 

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

ei Control inputs Vi = 2.5 V or 0.5 V 

eio A or B ports Vo =2.5 VorO.5 V 

• On products compliant to MIL-STD-883, Class B, thiS parameter does not apply. 
t All typical values are at Vee = 5 V. 

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 

±20 ±100 

±50 

±50 

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 

:f: 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. 

SN74ABT245A 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±20 

±50 

±50 

10 

-10 

±100 

50 

-50 -180 

250 

30 

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. 
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UNIT 

V 

V 

V 

jlA 

jlA 

jlA 

jlA 

jlA 

jlA 

jlA 

rnA 

jlA 

rnA 

jlA 

rnA 

jlA 

rnA 

pF 

pF 



SN54ABT245, SN74ABT245A 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS081E-JANUARY 1991-REVISEDJULY 1994 

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 
AorB BorA 

tpHL 

tpZH 

tpZL 
OE AorB 

tpHZ 
OE AorB 

tpLZ 

t This data sheet limit may vary among suppliers. 

SN54ABT245 

VCC=5V, 

MIN 

1 

1 

1.3 

2.3 

1.7t 
1.7t 

TA = 25DC MIN MAX 
TYP MAX 

2.6 4.1 1 4.8 

2.9 4.2 1 4.8 

3.3 4.8 1 5.9 

4.3 5.8 2 7.5 

4.7 6.2 1.7 7.4 

4.3 5.8 1.7 6.5 

~TEXAS 
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SN74ABT245A 

VCC=5V, 
UNIT 

TA = 25DC MIN MAX 
MIN TYP MAX 

1 2 3.2 1 3.6 
ns 

1 2.6 3.5 1 3.9 

2 3.5 4.5 2 5.6 
ns 

1.9 4 5.3 1.9 6.2 

2.2 4.4 5.4 2.2 5.9 

1.5 3 4 
ns 

1.5 4.5 
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SN54ABT245, SN74ABT245A 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS081 E - JANUARY 1991 - REVISED JULY 1994 . 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rO From Output _ ..... _----4.-_s'V°v°lrn"--_---/ 
Under Test TEST S1 

CL =50pF 
(see Note A) T 500n 

LOAD CIRCUIT FOR OUTPUTS 

14-- tw----+i 

I 1,.....--3V 

Input 3 X",1_.S_V __ ° V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

tPLWtpHL Open 
tPLZ/tpZL 7V 
tPHZ/tpZH Open 

3V 
Timing Input -------X1.S V 

_____ J. 1'-______ OV 

Dats Input 

I4L+th~ I 'SU I 

---X1.5V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

Input 
(see Note B) ~1_.S_V __ J~ 1.SV :: 

Output 
Cont~1 

3V 

~1.SV ~ .. 1.S_V __ _ 
OV 

tpLH --J.---.! ~ tPHL 

I I ~-VOH 
1 11.SV: 1.SV 

--+-1 --J. I VOL 

tPHL -l.---..! ~ tpLH 

Output 

1 ~ VOH 
\1.SV Tt.SV 

. - - 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 --, ~ I 
1 I tpLZ --+I ~ 

---;'1-"'''-. I ~"...-- 3.S V 
I ,1.SV 1VOL+O.3V 
I . 1- --- VOL 

. I ~HZ ~ j'f-
tpZH ~ I 

I --- VOH 
!1.5V ~H-O.3V . 

___ J. ...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 S 10 MHz, Zo = 50 n. 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. 

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 wnh 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-nBTM 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 
Smail-Outline (DW) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK) and Flatpacks (W), and 
Standard Plastic (N) and Ceramic (J) DIPs 

description 

The 'ABT273 are 8-bit positive-edge-triggered 
Ootype flip-flops with a direct clear (ClR) input. 
They are 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 0 input signal has no effect at the output. 

SN54ABT273 ..• J OR W PACKAGE 
SN74ABT273 •.. DB, ow, OR N PACKAGE 

(TOP VIEW) 

ClR VCC 
10 80 
10 80 
20 70 
20 70 
30 60 
3D 60 
40 50 
40 9 50 

GNO 11 ClK 

SN54ABT273 ••. FK PACKAGE 
(TOP VIEW) 

3 2 1 20 19 
4 18 80 
5 17 70 

16 70 
60 
60 

7 15 
8 14 

9 1011 1213 

1994 

The SN74ABT273 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 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 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
ClK 0 Q 

X X L 

i H H 

i L L 

H or L X 00 

-!!1TEXAS 
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Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT213,SN74ABT273 
OCTAL EDGE"TRIGGERED D·TVPE FLlp·FLOPS 
WITH CLEAR 
SCBSl85A- FEBRUARY 1991 - REVISED JULY 1994 

logic symbolt 

CLR 

CLK 

10 

20 

30 

40 

50 

60 

70 

80 

1 

11 

3 

4 

7 

8 

13 

14 

17 

18 

.... R 

r, C1 

10 

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

2 

5 

6 

9 

12 

15 

16 

19 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

6Q 

logic diagram (positive logic) 

10 

3 

CLK!I) 

2 

1Q 

20 

4 

5 
2Q 

30 

7 

6 
3Q 

40 

8 

50 

9 
4Q 

13 

60 

14 

12 
SQ 

70 

17 

15 
6Q 

80 

18 

16 
7Q 

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, Vo .............. -0.5 V to 5.5 V 
Current into any output in the low, state, 10: SN54ABT273 .................................... 96 mA 

SN74ABT273 .................................... 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) (see Note 2): DB package .................... 0.6 W 

OW package ................... 1.6 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 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. 

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

2-40 

2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more Information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 
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SN54ABT273, SN74ABT273 
OCTAL EDGE·TRIGGERED D·TVPE FLlp·FLOPS 

WITH CLEAR 
SCBSl85A- FEBRUARY 1991 - REVISED JULY 1994 

recommended operating conditions (see Note 3) 
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 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 

At/AY Input transition rise or fall rate 10 10 nsN 

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

NOTE 3: 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=-3mA 2.5 

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

IOH--24mA 2 
Vee = 4.5 V 

IOH--32mA 2" 

IOL=48 mA 
VOL Vee = 4.5 V 

10L- 64mA 

II Vee=5.5V, VI = Vee or GND 

loff Vee = 0, VI orVo S4.5 V 

leEX Vee = 5.5 V, Vo = 5.5 V I Outputs high 

10:1: Vee = 5.5 V, Vo -2.5 V -50 -100 

Vee = 5.5 V, 10. 0 I Outputs high 1 
ICC VI = Vee or GND I Outputs low 24 

Alec' 
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 7 

" On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
t All typical values are at Vee = 5 V. 

SN54ABT273 SN74ABT273 

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 

50 50 50 

-20o§ -50 -200§ -50 -200§ 

40o§ 40o§ 400§ 

30 30 30 

1.5 1.5 1.5 

:I: 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. 
, This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee or GND. 

-!111ExAs 
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UNIT 

V 

V 

V 

JJA 
JJA 
JJA 
mA 

JJA 
mA 

mA 

pF 
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SN54ABT273, SN74ABT273 
OCTAL EDGE·TRIGGEREDD;.TYPE FLlp·FLOPS 
WITH CLEAR 
SCBSI85A- FEBRUARY 1991 - REVISED JULY 1994 

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

VCC=5V, SN54ABT273 SN74ABT273 
TA = 25°C UNIT 
MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 150 0 150 0 150 MHz 

ClK high or low 3.3 3.3 3.3 
tw Pulse duration ns 

ClRlow 3.3 3.3 3.3 

Data high 2 2 2 

tsu Setup time before ClKi Data low 2.5 2.5 2.5 ns 

ClRhigh 2 2 2 

th Hold time after ClKi Data high or low 1.2t l.4t 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 

t This data sheet limit may vary among suppliers. 

2-42 

TO 
VCC=5V, 

(OUTPUT) 
TA = 25°C 

MIN 

0 

Q 
2.5 

3.3 

Q 2.5 

~1ExAs 
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MAX 

150 

6 

6.8 

6.7t 

SN54ABT273 SN74ABT273 
UNIT 

MIN MAX MIN MAX 

0 150 0 150 MHz 

2.5 7 2.5 6.5 
ns 

3.3 7.5 3.3 7.3 

2.5 8.2 2.5 7.4t ns 



SN54ABT273, SN74ABT273 
OCTAL EDGE·TRIGGERED D·TYPE FLlP·FLOPS 

WITH CLEAR 
SCBS185A- FEBRUARY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output _-._---4..--5'V°V°\rn __ --/ 
Under Test 

CL=50pF 
(see Note A) T 5000 

TEST S1 

tpLt¥tPHL Open 

tPLZ/tpZL 7V 

tPHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input ------~.5 V 
_____ J. 1"-______ OV 

14--tw~ 

. I 1,----3V 

Input 3 X\,,1_.5_V __ ° V 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=¥'_.5_V __ J~\.'-.5-V-- :: 

Data Input 

Output 
Control 

14 ~1. th ~ I tsu I'" I 

--~*'.5V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

=¥,.5 V ~\.'._5 V __ _ 
tpZL ~ 14-- I 

3V 

OV 

tpLH --J..--..! r----r tPHL 

I I ~-VOH 
I 11.5V i 1.5V 

--f-I....J· I VOL 

tpHL --l.--.i ~ tPLH 

Output 

Output 
Waveform 1 

S1 at 7 V 
(see Nofe C) 

1 1 tPLZ ~ J.-: 
---TI ..... \L. I p"--- 3.5 V 

I ,\,.5V I VOL+O.3V 
1 . 1- --- VOL 

1 I~PHZ ~ j+-

I ~I VOH \1.5 V T,.5V 
Output 

Waveform 2 
S1 atOpen 

(see Note C) 

tpiH~ _ I 
I --- VOH 

!1.5V ~H-O.3V 
. -- VOL 

Output 
___ J. =OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

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 = 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 

~TEXAS 
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SN54ABT373, SN74ABT373 
OCTAL TRANSPARENT D·TVPE LATCHES 

WITH 3·STATE OUTPUTS 

• State-of·the-Art EPIC·IIBn~ BICMOS Design 
Significantly Reduces Power DIssipation 

• Latch-Up Performance Exceeds 500 rnA 
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-mA loll 

• Package Options Include Plastic 
Smail-Outline (OW) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FI<), and Plastic (N) and 
Ceramic (J) DIPs 

description 

The eight latches of the' ABT373 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 
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 pu"up 
components. 

SN54ABT373 •.. J PACKAGE 
SN74ABT373 ••• DB, OW, OR N PACKAGE 

(TOP VIEW) 

OE 1 VCC 
10 80 
10 8D 

7D 
70 
60 
6D 
5D 

40 9 

GND 

SN54ABT373 ••• FK PACKAGE 
(TOP VIEW) 

2D 
20 
30 
3D 
4D 

3 2 1 2019 
4 18 8D 
5 17 7D 
6 16 70 
7 15 60 

6D 8 14 
9 10 11 12 13 

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 pu"up 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT373 is available in Tl's shrink sma"-outline package (DB), which provides the same I/O pin count 
and functionality of standard sma"-outline packages in less than half the printed-circuit-board area. 

The SN54ABT373 is characterized for operation overthe 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 ~ 00 
X X Z 

~TEXAS 
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SN54ABT373, SN74ABT373 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBSl55B-JANUARY 1991 - REVISED JULY 1994 

logic symbolt 

OE 

LE 

10 

20 

30 

40 

50 

60 

70 

80 

1 
11 

3 

4 

7 

8 

13 

14 

17 

18 

NEN 

I C1 
li 

10 V 
2 

1Q 
5 

2Q 
6 

3Q 
9 

4Q 
12 

5Q 
15 

6Q 
16 

7Q 
19 

8Q 

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

logic diagram (positive logic) 

OE --'----a 

LE 

10 

C1 

-'----+--110 
3' 

'---____ v,...--....J1 

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: SN54ABT373 .................................... 96 mA 

SN74ABT373 .................................... 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) (see Note 2): DB package .................... 0.6 W 

DW package ................... 1.6 W 
N package ................... .. 1.3 VII 

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 condHions beY,ond 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. 
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2. The maximum package power dissipation is calculated using a junction temperature of 150·G and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, IHerature number SGBD002B. 
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SN54ABT373, SN74ABT373 
OCTAL TRANSPARENT D-TVPE LATCHES 

WITH 3-STATE OUTPUTS 
SCBS155B - JANUARY 1991 - REVISED JULY 1994 

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 

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

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

NOTE 3: 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 Vee = 4.5 V, 11=-18mA 

Vee = 4.5 V, IOH=-3mA 2.5 

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

10H =-24 mA 2 
Vee = 4.5 V 

IOH=-32mA 2" 

IOl=48 mA 
VOL Vee = 4.5 V 

10l= 64mA 

II Vee = 5.5 V, VI = Vee or GND 

10ZH Vee=5.5V, Vo = 2.7 V 

10Zl Vee=5.5V, Vo = 0.5 V 

I off Vee = 0, VI or \10 :s; 4.5 V 

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

10§ Vee = 5.5 V, Vo =2.5 V -50 

Outputs high 

lee 
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 

eo Vo = 2.5 V or 0.5 V 

" On products compliant to Mll-STD-883, elass B, thiS parameter does not apply. 
t All typical values are at Vee = 5 V. 
:I: 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 

10:1: 10:1: 

-10:1: -10:1: 

±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. 

SN74ABT373 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

10:1: 

-10:1: 

±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. 

~TEXAS 
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UNIT 

V 

V 

V 

IlA 
IlA 
IlA 
IlA 
IlA 
mA 

IlA 
mA 

IlA 

mA 

pF 

pF 
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SN54ABT373, SN74ABT373 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBS155B - JANUARY 1991 - REVISED JULY 1994 

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

Vee =.5 V, SN54ABT373 SN74ABT373 
TA=25°C UNIT 
MIN MAX MIN MAX MIN MAX 

tw Pulse duration, LE high 3.3 3.3 3.3 ns 

High 1.9 2.5 1.9 
Isu SetLlp time, data before LEJ. ns 

Low 1.5 2.5 1.5 

th Hold time, data after LEJ. High or low 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 TO 
VCC=5V, SN54ABT373 SN74ABT373 

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

MIN TYP MAX MIN MAX MIN MAX 

tpLH 
D Q 

1.9 3.9 5.4 1.3 6.8 1.9 5.9 
ns 

tPHL 2.2 4.2 5.7 2 7 2.2 6.2 

tPLH 
LE Q 

2.2 4.6 6.1 1.8 7.7 2.2 6.6 
ns 

tPHL 3.2 5.2 6.7 2.5 7.7 3.2 7.2 

tpZH 
OE 

1.2 3.2 4.7 1 6.2 1.2 5.2 
Q ns 

tPZL 2.7 4.7 6.2 1.5 7.2 2.7 6.7 

tpHZ 
OE 

2.5 4.9 6.4 2.4 8 2.5 6.9 
Q ns 

tpLZ 2 4.5 6 2 7 2 6.5 

~1ExAs 
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SN54ABT373, SN74ABT373 
OCTAL TRANSPARENT D·TVPE LATCHES 

WITH 3·STATE OUTPUTS 
SCBS155B - JANUARY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 
From Output _~f--_~_...I\50>ll01\0~ __ ../ 

o Open 

r' Under Test 

CL = 50 pF 
(see Note A) I 5000 

-=-

LOAD CIRCUIT FOR OUTPUTS 

14-- tw ---+I 
I I,---av 

Input 3 X\.1_.5_V __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=4 ... 1._5_V_--J~\",I_.5_V __ :: 

tpLH --J.--.! M tpHL 

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

---I-I .....J I VOL 

tpHL --l.---.i ~ tPLH 

\L ~I VOH 
,1.5V Tl.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 

SI at7 V 
(see Note C) 

Output 
Waveform 2 
SI atOpen 

(see Note C) 

TEST SI 

tPLHltPHL Open 

tPLz/tpZL 7V 

tpHZ/tpZH Open 

------, r----- av 
Yl.5V 

_____ J 1'-_______ 0 V 

14 .I..th~ I tsu I'" I 

__ ...J)kl.5V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.5V ¥ ... 1._5_V __ _ 

tpZL ~ 14-- I 

av 

OV 

I I tPLZ --.I I+-
---In\1 I 1' .... -- a.5V 

1 1•5 V I £ VOL + o.a V 
I I I -- VOL 

, ~Z~ r--
tpZH ~ I 

I --- VOH 
!1.5V ~H-o.av 

___ 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 = 50 0, 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 
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SN54ABT374, SN74ABT374 
OCTAL EDGE·TRIGGERED D·TYPE FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
SCBS111D- FEBRUARY 1991- REVISED JULY 1994 

• 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 Vcc = 5 V. TA = 25°C 

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

• Package Options Include Plastic 
Smail-Outline (DW) and Shrink 
Small-Outline (DB) Packages. Ceramic 
Chip Carriers (FK). and Plastic (N) and 
Ceramic (J) 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, 110 ports, bidirectional bus drivers, and 
working registers. 

The eight flip-flops of the 'ABT374 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. 

SN54ABT374 •.. J PACKAGE 
SN74ABT374 .•• DB, ow, OR N PACKAGE 

(TOP VIEW) 

OE 1 
10 
10 

VCC 
80 
80 
70 
70 
60 
60 
50 
50 

11 ClK 

SN54ABT374 ••• FK PACKAGE 
(TOP VIEW) 

~ ~1[:!b8g 

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<::OC 
'<I'~c31.01.O 

A buffered output-enable (DE) input can be used to place the eight 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. DE 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, 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 SN7 4ABT37 4 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 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 

EPIC-lIB is a trademar1< of Texas Instruments Incorporated. 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 

CLK 0 Q 

i H H 

i L L 

H orL X 00 
X X Z 

~'TEXAS 
INSTRUMENTS 
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Copyright © 1994. Texas Instruments. Incorporated 
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SN54ABT374, SN74ABT374 
OCTAL EDGE·TRIGGERED D·TVPE FLlP·FLOPS 
WITH 3·STATE OUTPUTS 
SCBS111D-FEBRUARY 1991- REVISED JULY 1994 

logic symbolt logic diagram (positive logic) 

CLK 

10 

20 

3D 

40 

50 

60 

70 

80 

1 I"-

11 

3 

4 

7 

8 

13 

14 

17 

18 

EN 

C1 , r 2 
10 V 

5 

6 

9 

12 

15 

16 

19 

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

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 
8Q 

CLK 

10.....;3'-----+_-I 

To Seven Other Channels 

1Q 

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 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 rnA 

SN7 4ABT37 4 .................................... 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) (see Note 2): DB package .................... 0.6 W 

DW package ................... 1.6 W 
N 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. ' 

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

2-52 

2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
except for the N package. which has a trace length of zero. For more information. refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book. literature number SCBD002B. 
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SN54ABT374, SN74ABT374 
OCTAL EDGE·TRIGGERED D·TVPE FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
SCBS111D- FEBRUARY 1991-REVISED JULY 1994 

recommended operating conditions (see Note 3) 

SN54ABT374 SN74ABT374 

MIN MAX MIN MAX 
UNIT 

VCC Supply voltage 4.5 5.5 4.5 5.5 V 

V,H High-level input voltage 2 2 V 

V,L Low-level input voltage 0.8 0.8 V 

V, I nput voltage 0 VCC 0 VCC V 

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

10L Low-level output current 48 64 rnA 

At/Av Input transition rise or fall rate I Outputs enabled 5 5 nslV 

TA Operating free-air temperature -55 125 -40 85 ·C 

NOTE 3: 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 

V,K Vcc =4.5 V, " =-18 rnA 

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

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

IOH=-24mA 2 
VCC = 4.5 V 

IOH=-32mA '2-

10L= 48 rnA 
VOL VCC- 4.5V 

IOl=64 rnA 

II VCC = 5.5 V, VI = VCC or GND 

10ZH VCC = 5.5 V, VO=2.7V 

10Zl VCC =5.5 V, Vo = 0.5 V 

loff VCC= 0, VI or VO:!> 4.5 V 

ICEX Vcc = 5.5 V, Vo = 5.5 V Outputs high 

,O§ VCC-5.5 V, VO=2.5V -50 

Outputs high 

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

Outputs disabled 

AICC~ Vec =5.5 V, One input at 3.4 V, 
Other inputs at VCC or GND 

Ci V, = 2.5 V or 0.5 V 

Co Vo = 2.5 V or 0.5 V 

• On products compliant to MIL-STD-883. Class B, thiS parameter does not apply. 
t All typical values are at VCC - 5 V. 
:I: This data sheet limit may vary among suppliers. 

TYPt 

-100 

2.5 

7 

SN54ABT374 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55-

±1 ±1 

10:1: 10:1: 

-10:1: -10:1: 

±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. 

SN74ABT374 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

10:1: 

-10:1: 

±100 

50 

-50 -180 

250 

30 

250 

1.5 

~ This is the jncrease in supply current for each input that is at the specified TTL voltage level rather than Vce or GND. 
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UNIT 

V 

V 

V 

!lA 
!lA 
!lA 
!lA 
!lA 
rnA 

!lA 
rnA 

!lA 

rnA 

pF 

pF 
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SN54ABT374, SN74ABT374 
OCTAL EDGE·TRIGGEREDD·TYPE FLlP·FLOPS 
WITH 3·STATE OUTPUTS 
seBSlll D - FEBRUARY 1991 - REVISED JULY 1994 

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

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 ClKi 
Data high 1 2.5 1 

tsu 
1.9t 1.9t 

ns 
Data low 2.5 

th Hold time after ClKi Data high or low 1.6t 2.15 1.6t 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 

2-54 

TO 
Vcc=5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP 

150 200 

Q 
2.2 4.2 

3.1 5.1 

Q 
1.2 3.2 

2.7 4.7 

2.5 4.5 
Q 

2 4.5 

~/;&· 
~ThxAs 
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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 FLlP·FLOPS 

WITH 3·STATE OUTPUTS 
SCBSlllD-FEBRUARY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output _ ..... _~ ...... _5'V°V°Ir° __ --/ 
Under Test 

CL=50pF 
(see Note A) T 5000 

TEST S1 

tpU+'tpHL Open 
tPLZ/tpZL 7V 
tPHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------X1.5 V 

------'. 1'------- OV 
/4-- tw ---+I 
1 1,..---3V 

Input 3 X",,1_.5_V __ OV 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1_.5_V __ J~ 1.5 V :: 

Data Input 

Output 
Control 

14L ~ th ~ 
1 ... u 1 

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

SETUP AND HOLD TIMES 

J1.5V X1•5V 
1 . 1'-----

tpZL ~ /4- 1 

3V 

OV 

tPLH --j.--.! ~ tPHL 

1 I ~-VOH 
I !1.5V i . 1.5V Output 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

I I tpLZ --.I ~ 
--';-1 ""{. I 1,""-- 3.5V 

I ,\1.5 V I.f. VOL + 0.3 V 
--+-1 .....J. 1 VOL 

tPHL --1.--.! ~ tpLH 

I . IT --- VOL 

I ~HZ~ ~ 

II ~ VOH 
\'1.5 V r1.5V 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

tpZH ~ I 
I --- VOH 

!1.5V ~H-0.3V 
. -- VOL 

Output ___ J. -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 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 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 FLlp·FLOPS 

WITH CLOCK ENABLE 
SCBS156B - FEBRUARY 1991 - REVISED JULY 1994 

• 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 V at Vee = 5 V, TA = 25cC 

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

• Package Options Include Plastic 
Smail-Outline (DW) and Shrink 
Smail-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (N) and 
Ceramic (J) DIPs 

description 

The 'ABT377 are 8-bit positive-edge-triggered 
D-type flip-flops with a clock (ClK) input. They are 
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 
o input signal has no effect at the output. The 
circuits are designed to prevent false clocking by 
transitions at ClKEN. 

SN54ABT377 ..• J PACKAGE 
SN74ABT377 • •• DB, ow, OR N PACKAGE 

(TOP VIEW) 

ClKEN VCC 
10 80 
10 3 80 

70 
70 

6 15 60 
7 14 60 

40 8 13 50 
40 9 12 50 

GNO 10 11 ClK 

SN54ABT377 ••• 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 

oo~oo 
'd"aoLl)Ll) 

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 -55cC to 125cC. The 
SN74ABT377 is characterized for operation from -40cC to 85cC. 

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 
i H H 

i L L 

H or L X 00 

-!!1 TEXAS 
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Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT377, SN74ABT377 
OCTAL EDGE· TRIGGERED D· TYPE FLlP·FLOPS 
WITH CLOCK ENABLE 
SCBS156B - FEBRUARY 1991 - REVISED JULY 1994 

logic symbolt 

CE 

CLK 

10 

20 

30 

40 

50 

60 

70 

80 

1 

11 

3 

4 

7 

8 

13 

14 

17 

18 

"- G1 

1C2 .., 
20 

,. 

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

logic diagram (positive logic) 

CLK _1_1 -----I 

10 --.:3=--___ f---I 

2 

5 

6 

9 
12 

15 

16 

19 

1Q 

2Q 

3Q 

4Q 

'5Q 

6Q 

7Q 

8Q 

>--t---I10 

C1 

~~------~v~------~ 
To Seven Other Channels 
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SN54ABT377, SN74ABT377 
OCTAL EDGE·TRIGGERED D·TVPE FLlp·FLOPS 

WITH CLOCK ENABLE 
SCBS156B- FEBRUARY 1991- REVISED JULY 1994 

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) (see Note 2): DB package .................... 0.6 W 

OW package ................... 1.6 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 pemnanent 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. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SeBD002B. 

recommended operating conditions (see Note 3) 

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 I nput transition rise or fall rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating inputs must be held high or low. 

~TEXAS 
INSTRUMENTS 
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SN54ABT377 

MIN MAX 

4.5 5.5 

2 

0.8 

0 Vee 

-24 

48 

5 

-55 125 

SN74ABT3n 
UNIT 

MIN MAX 

4.5 5.5 V 

2 V 

0.8 V 

0 Vee V 

-32 mA 

64 mA 

5 ns/V 

-40 85 ·e 
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SN54ABT3n, SN74ABT377 
OCTAL EDGE-TRIGGERED D-TVPE FLIP-FLOPS 
WITH CLOCK ENABLE 
SCBS156B - FEBRUARY 1991 - REVISED JULY 1994 

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

PARAMETER TEST CONDITIONS 
TA = 25°C SN54ABT377 

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, IOH=-3mA 3 3 
VOH 

IOH=-24mA 2 2 
Vee = 4.5 V 

10H =-32 mA 2' 

IOL-48 mA 0.55 0.55 
VOL Vee=4.5V 

IOL-64 mA 0.55' 

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

loff Vee- 0, VI or Va :5:4.5 V ±100 

leEX Vee = 5.5 V, VO=5.5V I Outputs high 50 50 

10:1: Vec=5.5V, Va = 2.5 V -50 -100 -180 -50 -180 

VCC-5.5V, 10- 0, I Outputs high 1 250 250 
ICC 

VI = VCC or GND I Outputs low 24 30 30 

AICC§ 
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 

, On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
t All typical values are at VCC - 5 V. 
:I: Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT377 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 -180 

250 

30 

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. 

UNIT 

V 

V 

V 

IJA 
IJA 
IJA 
mA 

IJA 
mA 

mA 

pF 

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

VCC=5V, SN54ABT377 SN74ABT377 
TA = 25°C UNIT 

MIN MAX MIN MAX MIN MAX 

fcloclt 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 CLK1' 
Data high or low 2 2.5 2 

tsu ns 
CLKEN high or low 3 3 3 

Hold time after CLKi 
Data high or low 1.811 1.811 1.811 

th 
CLKEN high or low 1.811 1.811 1.811 

ns 

. ' 
11 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 

2-60 

TO 
VCC=5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP 

150 

2.2 4.5 a 
3.1 5.3 

~TEXAS 
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SN54ABT377 SN74ABT377 
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 
SCBSI56B- FEBRUARY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

Sl o Open 

r' 
From Output ---' ___ ~J-_s'V°vo II-n __ -/ 

Under Test 

CL=SOpF 
(see Note A) I soon 

TEST Sl 

tpLWtpHL Open 
tpLZ/tpZL 7V 

tPHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------Xl.S V 
_____ .J. 1'-______ 0 V 

14--tw~ 
1 1,..... __ 3V 

Input 3 X"",l_.S_V __ 0 V 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~l.SV ¥"",l_.S_V ___ :: 

Data Input 

Output 
Control 

I"L~th~ 
1 .,.u 1 

--....... *l.SV ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~l.S V ~\.1._S_V ___ :: 

tpZL ~ 14- 1 
tPLH~ ~tPHL 

I· I I ~-- VOH 
1 !l.SV 1 1.SV 

--+-1 ....I 1 VOL 

tpHL --1.----.! i4--f- tpLH 

Output 

Output 
Waveform 1 

Sl at 7 V 
(see Note C) 

1 ItPLZ~ ~ 
--';-1 .... \1 1 p ..... -- 3.S V 

1 1.SV IVOL+0.3V 
1 . 1 - --- VOL 

1 I~PHZ ~ ~ 

\L . v.-:::-I VOH 
Output 

Waveform 2 
Sl atOpen 

(see Note C) 

tpZH~ _ 1 

I --- VOH 
!l.SV ~H-0.3V ,1.SV Tl.SV 

. -- VOL 
Output ___ oJ. =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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• 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 Vat Vee = 5 V, TA = 25°C 

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

• Package Options Include Plastic 
Small-Outline (DW) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (N) and 
Ceramic (J) DIPs 

description 

The' ABT533 are 8-bit transparent D-type latches 
with 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. 

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 ofthe levels set up atthe 
D inputs. The 'ABT533 provides inverted data at 
its outputs. 

SN54ABT533, SN74ABT533 
OCTAL TRANSPARENT O·TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCBS186A - FEBRUARY 1991 - REVISED JULY 1994 

SN54ABT533 ••. J PACKAGE 
SN74ABT533 ••• DB, ow, OR N PACKAGE 

(TOP VIEW) 

OE Vce 
10 80 
10 80 

70 
70 
60 
60 
50 
50 

SN54ABT533 .•• FK PACKAGE 
(TOP VIEW) 

20 
20 
30 
3D 
40 

4 3 2 1 20 1918 80 

5 17 70 
6 16 70 

60 7 15 

8 9 10 11 121314 60 

10 Cl w 10 Cl 
","z..Jll)ll) 

(!) 

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. 

OE does not affect the internal operations of the latches. 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 pull up 
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 I/O 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 NOTEO ttli. document collllm. PROOUCllON DA:=.att:;;::r ~:'~tru::~":rc,contorm 10 
W'roductlon pro .... lng _ no! n ..... arlly Includo -m 
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Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT533, SN74ABT533 
OCTAL TRANSPARENT D·TVPE LATCHES 
WITH 3·STATE OUTPUTS 
SC8S186A- FEBRUARY 1991 - REVISED JULY 1994 

logic symbolt 

OE 

LE 

1D 

20 

30 

40 

50 

60 

70 

80 

1 

11 

3 

4 

7 

8 

13 

14 

17 

18 

" EN 

C1 , r 
1D 11> V 

OE 

L 

L 

L 

H 

2 

5 

6 

9 

12 

15 

16 

19 

FUNCTION TABLE 
. (each latch) 

INPUTS OUTPUT 
LE D Q 

H H L 

H L H 

L X 00 
X X Z 

logic diagram (positive logic) 

~ _1""-___ -<1 

LE 

10 _3=--__ ----f--l 

20 _4-'---__ ----f--l 

30 _7'--__ -t--t 

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

40 -8 ___ -t--t 
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50 13 

60 14 

70 17 

80 18 
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SN54ABT533, SN74ABT533 
OCTAL TRANSPARENT D·TVPE LATCHES 

WITH 3·STATE OUTPUTS 
SCBS186A- FEBRUARY 1991 - REVISED JULY 1994 

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 rnA 

SN74ABT533 .................................... 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) (see Note 2): DB package .................... 0.6 W 

DW package. . . . . . . . . . . . . . . . . .. 1.6 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. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. For more Information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SeBD002B. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

VIH High-level input vo~age 

Vil LOW-level input voltage 

VI Input voltage 

IOH High-level output current 

IOl low-level output current 

I:Mdv Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating inputs must be held high or low. 

~1EXAS 
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SN54ABT533 

MIN MAX 

4.5 5.5 

2 _47 
~.8 

O~'(,Vee 
r:; -24 

1>J"'" 48 

tJ: 10 

-55 125 

SN74ABT533 

MIN MAX 
UNIT 

4.5 5.5 V 

2 V 

0.8 V 

0 Vee V 

-32 mA 

64 mA 

10 ns/V 

-40 85 ·e 
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'SN54ABT533, ,SN74ABT533 
OCTAL TRANSPARENT D·TYPELATCHES 
WITH 3·STAT~ OUTPUTS 
SCBS186A- FEBRUARY 1991 - REViSED JULY 1994 

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

PARAMETER TEST CONDITIONS 
TA = 25°C 

MIN 

VIK Vee = 4.5 V, 11=-18mA 

Vee = 4.5 V, IOH=-3mA 2.5 

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

IOH=-24mA 2 
Vee =4.5V 

10H =-32 mA 2' 

IOl=48 mA 
VOL Vee=4.5V 

10l= 64 mA 

II Vee = 5.5 V, VI = Vee or GND 

'IOZH Vee = 5.5 V, VO=2.7 V 

10Zl Vee = 5.5 V, VO= 0.5 V 

loff Vee = 0, VI or Vo S 4.5 V 

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

10§ Vee = 5.5 V, VO=2.5 V -50 

Outputs high 

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

Outputs disabled 

Vee = 5.5 V, Outputs enabled 

Aleel1 One input at 3.4 V, Outputs disabled 
Other inputs at Vee or GND eontrol inputs 

ei VI = 2.5 V or 0.5 V 

eo Vo = 2.5 V or 0.5 V 

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

TVPt 

-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 ~1 

10:1: .§10:l: 

-10:1: <t-l0:l: 

±150 _-S! 
50 11 50 

-180 4'C.50 -180 

250 250 

30 30 

250 250 

1.5 1.5 

1.5 1·5 

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. 

SN74ABT533 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

10:1: 

-10:1: 

±150 

50 

-50 -180 

250 

30 

250 

1.5 

1.5 

1.5 

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

UNIT 

V 

V 

V 

jJA 

JJA 
jJA 

jJA 

JJA 
mA 

jJA 

mA 

jJA 

mA 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure1) 

, 

tw Pulse duration, LE high 

tsu Setup time, data before LEJ-

th Hold time, data after lEt 

PRODUCT PREVIEW Infonna1lon concerns products in the ronnatl .. or 

d"I!Il1C8=, ... °w:.~~~I~~:'"=...':''':''::: 
:98 or discontinue these products without noUce. 
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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 
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SN54ABT533 SN74ABT533 
UNIT 

MIN JllAX MIN MAX 

3.~~::;~ 3.3 ns 

_+'f;7l~ 2.1 ns 

H§' 1.5§ ns 



SN54ABT533, SN74ABT533 
OCTAL TRANSPARENT D-TVPE LATCHES 

WITH 3-STATE OUTPUTS 
SCBSI86A- FEBRUARY 1991 - REVISED JULY 1994 

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 

tpHL 
LE 

tpZH 

tpZL 
OE 

tpHZ 
OE 

tpLZ 

PRODUCT PREVIEW Information concern8 prodUC18 In the Iorma\IV8 or =J'MH of cIeYeIopmenL ChorlClorlllllc _ and other 
no IN daaign goaIa. T_llISIrUmanII ......... the rIgI1tlO 

go or dilconllnuotheoo producto wlllloutllOllce. 

TO 
VCC=5V, 

(OUTPUT) 
TA=2SoC 

MIN TYP 

Q 
1.9 4.2 

3.1 4.9 

Q 
2.7 4.9 

3.5 5.4 

Q 
1.6 3.7 

2.4 4.2 

Q 2.8 5.1 

2 4.1 
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SN54ABT533 SN74ABT533 
UNIT 

MAX MIN MAX MIN MAX 

5.4 1.9 6.7 1.9 6.4 

.~ 
ns 

6.3 3.1 3.1 6.6 

6.2 2.7~.6 2.7 7.3 

3.5 it" 7.5 
ns 

6.8 3.5 7.3 

4.8 1£ 5.8 1.6 5.7 

~"a 
ns 

6.2 6.9 2.4 6.7 

6.2 ~2.8 7.2 2.8 6.9 

6 2 6.9 2 6.5 
ns 
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SN54ABT533, SN74ABT533 
OCTA~ TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
sCBS1agA- FEBRUARY 1991 -REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

From Output _-'_-4,-___ 5vovo 0v-__ .../ 
Under Test 

S1 o Open 

r~ 
TEST S1 

CL = 50 pF 
(see Note A) T 5000 

LOAD CIRCUIT FOR OUTPUTS 

14-- tw ---+I 
1 1 ,..-__ 3V 

Input 3 X",1_.5_V __ ° V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

tpUi/tpHL Open 

tpLzltpZL 7V 

tpHZltpZH Open 

Tlmlnglnput ------,,1.5v . 

----_-'·1'--_____ OV 

3V 

Date Input 

14 __ + th ~ 
1 ... u 1 

--~*1.5V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

Input 
(see Note B) =XI ~1.5_V __ .JX1.5V. 

- 1 OV 

3V 
Output 

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

3V 

OV 

Output 

tPLH --J.---.! ~ tPHL 

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

--+-1 --J. I VOL 

tpHL --l.---.I i4-f- tpLH 

\L ~I VOH 
-\.1.5 V T1.5V 

. -- 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 ~ 
---TI"""'{. I p--- 3.5 V 

I ,1.5 V IVOL+O.3V 
I I --- VOL 

I L!PHZ ~ ~ 
tpZH~ _ I 

I -- VOH 
!1.5V ~H-O.3V 

___ ..J. ...OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH-LEVEL ENABLING 

NOTES: A. CL includes probe and jig capacitance. 

2-68 

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 conditions 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-IIBn~ 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 
Smail-Outline (DW) and Shrink 
Smail-Outline (DB) Packages, Ceramic 
Chip Carriers (FI<), and Plastic (N) and 
Ceramic (J) DIPs 

description 

The 'ABT534 are 8-bit flip-flops with 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 'ABT534 are 
edge-triggered D-type flip-flops. On the positive 
transition of the clock, the Q outputs are set to the 
complement of the logic levels that were set up at 
the data (D) inputs. The 'ABT534 provide inverted 
data at their outputs. 

SN54ABT534, SN74ABT534 
OCTAL EDGE·TRIGGERED D·TVPE FLlP~FLOPS 

WITH 3·STATE OUTPUTS 
- FEBRUARY 1991 - REVISED JULY 1994 

SN54ABT534 ••• J PACKAGE 
SN74ABT534 ••• DB, DW, OR N PACKAGE 

(TOP VIEW) 

OE 1 
10 
10 
20 4 
20 
30 
30 7 
40 
40 

Vcc 
80 
80 
70 
70 
60 
60 
50 
50 

GNO 11 ClK 

SN54ABT534 ••• FK PACKAGE 
(TOP VIEW) 

20 
20 
30 
30 
40 

~1~1~>8Ig 

4 3 2 1 201~8 80 

5 17 70 
6 16 70 

60 7 15 

8 14 60 
9 1011 1213 

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 Qutputs 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 flip-flop. 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 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-ITB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED 11118 document contains PRODUCTlON 

~;:'::'~:::"=-~co:"'\O 
Production p ...... lng d ... not ....... ~Iy Include -U ~ 
po--

~TEXAS 
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Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT534, SN74ABT534 
OCTAL EDGE·TRIGGERED D·TYPEFLlP·FLOPS 
WITH 3·STATE OUTPUTS 
SCBS187A- FEBRUARY 1991 - REVISED JULY 1994 

logic symbolt 

OE 

ClK 

10 

20 

30 

40 

50 

60 

70 

80 

1 

11 

3 

4 

7 

8 

13 

14 

17 

18 

"- EN 

C1 ., r 
10 'i/ 

OE 

L 

L 

L 

H 

2 

5 

6 

9 

12 

15 

16 

19 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
ClK 0 Q 

i H L 

i L H 

HorL X QO 
X X Z 

logic diagram (positive logic) 

OE------a 

ClK 

3 
10----_+_~ 

20 4 

7 
30 -----+--1 

tThis symbol is in accordancewilh ANSI/IEEE Sid 91-1984 
and IEC Publication 617-12. 

8 

2-70 

40 -----+--1 

50 13 

14 
60 ----_+_-1 

17 
70 -----+--1 

80 18 
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SN54ABT534, SN74ABT534 
OCTAL EDGE·TRIGGERED D·TVPE FLlP·FLOPS 

WITH 3·STATE OUTPUTS 
SCBS187A- FEBRUARY 1991 - REVISED JULY 1994 

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 TA = 55°C (in still air) (see Note 2): DB package .................... 0.6 W 

OW package ................... 1.6 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 condHions beyond those indicated under "recommended operating conditions" 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. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 3) 

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 

!J.t/!J.v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 3: Unused or floating Inputs must be held high or low. 

PRODUCT PREVIEW IIII,,,mllloll co-..s products In tho IormallVe or 
d"lall pha.. 01 development Cha_ dill and .... 
opeclilcallona .. d .. tgn goal •• TeDlIII81rUmIIII8 ........ thorlghllo 
cha"ll8 0' discontinue _ product8 whhout lI0II ... -!I TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54ABT534 SN74ABT534 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 .!§ 2 V 

£0.8 0.8 V 

o <t""VCC 0 VCC V 

rS -24 -32 mA 

£J"" 48 64 mA 

{f 5 5 nsN 

-55 125 -40 85- ·C 
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SN54ABT534, SN74ABT534 
. OCTAL EDGE·TRIGGERED D·TVPE FLlp·FLOPS 

WITH 3-STATE OUTPUTS 
SCBSI87A- FEBRUARY 1991 - REVISED JULY 1994 

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

TEST CONDITIONS 
TA = 25°C SN54ABT534 

PARAMETER TYpt MIN MAX MIN MAX 

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

VCC~4.5V, 10H --3 rnA 2.5 2.5 

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

10H =-24 mA 2 2 
VCC= 4.5 V 

IOH--32mA 2· 

IOl-48rnA 0.55 0.5~ 
VOL VCC=4.5V 

10l= 64 mA 0.55· W 
II VCC-5.5 V, VI = VCC or GND ±1 ~1 
10ZH VCC=5.5V, VO=2.7V 50 ~ ... 50 

10Zl VCC=5.5 V, Vo = 0.5 V -50 "'0 -50 

loft VCC= 0, VI or Vo :>4.5 V ±100 ,..Q 

ICEX VCC = 5.5 V, Vo - 5.5 V Outputs high 50 ,o~ 50 

10* VCC = 5.5 V, Vo = 2.5 V -50 -140 -200§ -50 -200§ 

Outputs high 1 250 250 

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

Outputs disabled 0.5 250 250 

AICC' 
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 

Co Vo - 2.5 V or 0.5 V 8 

• On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
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 data sheet limit may vary among suppliers.' 

SN74ABT534 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

50 

-50 

±100 

50 

-50 -200§ 

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 VCC or GND. 

UNIT 

.. 
V 

V 

V 

jlA 

jlA 

jlA 

jlA 

jlA 

rnA 

jlA 

rnA 

jlA 

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, data before ClKi 

th Hold time, data after ClKi 

§ This data sheet limit may vary among suppliers. 

PRODUCT PREVIEW btformation con .... prod_ bt tile_Of 
. des~P_ or -'pment CIIa_1Ie data and other 

no 818 deslan 0 ..... T .... lnstru_ ........ tile right .. 
go or dlsconUn •• lIIaOe produCII without notice. 
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VCC=5V, 
TA = 25°C 

MIN MAX 

125 

ClK high or low 3.5 

High or low 1.6 

High or low 1.6§ 

-!!1TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54ABT534 SN74ABT534 
UNIT 

MIN MAX MIN MAX 

"r~.25 125 MHz 

3jO~~ 3.5 ns 

C~ 1.6 ns 

1]§ 1.6§ ns 



SN54ABT534, SN74ABT534 
OCTAL EDGE·TRIGGERED D·TVPE FLlP·FLOPS 

WITH 3·STATE OUTPUTS 
SCBS187A- FEBRUARY 1991 - REVISED JULY 1994 

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 Infonnatlon concerns products In the formative or 
doalan phaae of deVelopment CharaclOrlstic ""'" and other 
spaclrrca1lona era dOBlgn goals. Tma InSllllmenlO ........ the right to 
change or dlsconUn ... _ procfUClO wltllout nOU .. . 

TO 
VCC=5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP 

125 175 

Q 
2.6 4.5 

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 

SN54ABT534 SN74ABT534 
UNIT 

MIN MAX MIN MAX 

125 it? 125 MHz 

2.6 /§7 2.6 6.7 

3.4 tA4:-~ 7.9 
ns 

3.4 7.6 

I": 5.8 1 5.6t 
?i!>. ns 

7 2.6 6.8 

a-q .4 7.6 2.4 7.3 
,~ 2.3 ns 

6.8 2.3 6.5 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 2-73 



SN54ABT534, SN74ABT534 
OCTAL EDGE·TRIGGERED D·TVPE FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
SCBS187A- FEBRUARY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output _ ..... _~.----'5VOOV°v-__ .../ 
Under Test 

TEST S1 

CL = 50 pF 
(see Note A) T 5000 

-=-

LOAD CIRCUIT FOR OUTPUTS 

14--tw~ 

I 1,---3V 

Input3 X",1._5_V __ OV 

VOLTAGE WAVEFORMS 
PULSE DURATION 

tpLWtpHL Open 
tpLzltpZL 7V 
tPHZ/tpZH Open 

3V 
Tlmlnglnput -------X1.5V -----..1. 1'-______ OV 

Date Input 

I ... L.j... ~ 
I ... u th I 

--"""'><1.5 V € :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

Input 
(see Note B) =><1 ... 1._5_V_.....JX,.1-.5-V-- 3V 

I OV 

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

3V 

OV 

tPLH~ ktPHL 

I I ~-- VOH f l. I 1.5V I 1.5V 
__ 01-1""; I VOL 

tPHL~ ~tPLH 

Output 

\L !.C:"""I VOH 
,1.5V T1.5V 

. -- 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 II tpLZ ---+I ~ 

--';"1 .... , I p-- 3.5V 
1 1.5V I 
I . I VO.b...+~.!Y VOL 

I I~PHZ 41 j4-
tpZH~ _ I 

1~1.-5-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. 

2-74 

B. All input pulses are supplied by generators having tlie 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 1. Load Circuit and Voltage Waveforms 

-!!1TEXAS 
INSTRUMENTS 
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• State-of-the-Art EPIC-nS™ 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 rnA 
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 (DW) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (N) and 
Ceramic (J) DIPs 

description 

The 'ABT540 octal buffers and line drivers are 
ideal for driving bus lines or buffer memory 
address registers. The devices feature 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 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS188A- FEBRUARY 1991 - REVISED JULY 1994 

SN54ABT540 ..• J PACKAGE 
SN74ABT540 ••• DB, ow, OR N PACKAGE 

(TOP VIEW) 

VCC 
OE2 
Y1 
Y2 
Y3 
Y4 
Y5 
Y6 
Y7 
YB 

SN54ABT540 ... FK PACKAGE 
(TOP VIEW) 

I~ QIN ~ :;( ~>Q ~ 

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 1011 1213 

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 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 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 till. document contain. PRODUCTION 

~:uo::u.: ~~.: = ~=::'::=:'rdco:-nn 10 
Production p ...... lng dOlO not _Iy Include "'flng~ 
parame18rS. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT540, SN74ABT540 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS188A - FEBRUARY 1991 - REVISED JULY 1994 

logic symbolt logic diagram (positive logic) 

Ai 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

1 

19 

2 

3 

4 

5 

6 

7 

8 

9 

I'. 
& 

EN 

" , 
1 

r-
18 

V 
17 

16 

15 

14 

13 

12 

11 

Vi 

V2 

V3 

V4 

V5 

VB 
V7 

V8 

OE1 ~--ar""""" 
OE2 _1::..:9_-aL....J 

A1_2 ____ -I ~-+_18_ Vi 

To Seven Other Channels 

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 (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) (see Note 2): DB package .................... 0.6 W 

DW package ................... 1.6 W 
N 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 condHions 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-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2-76 

2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 

~1ExAs 
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SN54ABT540, SN74ABT540 
OCTAL BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBSI88A- FEBRUARY 1991 - REVISED JULY 1994 

recommended operating conditions (see Note 3) 

SN54ABT540 SN74ABT540 
UNIT 

MIN MAX MIN MAX 

VCC Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 4",:" 2 V 

Vil low-level input voltage ti'Q.8 0.8 V 

VI I nput voltage Ot:(~VCC 0 VCC V 

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

10l low-level output current £f 48 64 mA 

!J.tI!JoV Input transition rise or fall rate I Outputs enabled {,f 5 5 ns/V 

TA Operating free-air temperature -55 125 -40 85 ·C 

NOTE 3: 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 SN54ABT540 
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 =5V, IOH--3mA 3 3 
VOH 

IOH=-24mA 2 2 
VCC=4.5 V 

IOH=-32mA 2" 

IOl-48 mA 0.55 0.55 
VOL VCC-4.5 V 

10l-64mA 0.55" -'-
II VCC-5.5 V, VI = VCCorGND ±1 ,@ 
10ZH VCC-5.5 V, VO=2.7V 50 ~4;50 

10Zl VCC=5.5 V, Vo = 0.5 V -50 q -50 

loff VCC-O, VI orV0:54.5 V ±100 . .t: 
ICEX VCC-5.5 V, VO=5.5V Outputs high 50 Ii? 50 

10:j: VCC = 5.5 V, VO= 2.5 V -50 -100 -180 Iqe:50 -180 

Outputs high 1 250 250 

ICC 
VCC=5.5V, 10=0, 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 

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 V or 0.5 V 8 

" On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
t All typical values are at VCC = 5 V. 
:j: Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT540 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

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 VCC or GND. 

PRODUCT PREVIEW information con ..... products In the Ionnatlve or 
daalgn p_ 01 dovtIopmont CllaraClerlsIlc dotI and 0 .... 
apeclflcaUono .. doolgn gools. T_lnslnlmenIS ........ the right to 
ChangO or dIscondnUl"'" products _01 nod ... ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

UNIT 

V 

V 

V 

IlA 
IlA 
IlA 
IlA 
IlA 
mA 

IlA 
mA 

IlA 

mA 

pF 

pF 
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SN54ABT540, SN74ABT540 
OCTAL BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCBSl88A- FEBRUARY 1991 - REVISED JULY 1994 

switching characteristics over recommended ranges of suPpJy 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 

PRODUCT PREVIEW information concerns ptOdUCII In "'" formative or 

d"~are~881~:"""!f....c::-=..:::..=.;::: :c"nge or discontinue ...... prodUeII wl\bout nOllco. 
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TO 
vCc=SV, 

(OUTPUT) 
TA=2S"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 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABTS40 SN74ABTS40 
UNIT 

MAX MIN M~ MIN MAX 

4.1 1 & 1 4.8 

1.6& 
ns 

4.3 1.6 4.8 

4.9 1.~"{. 1.2 5.9 

t{?' 
ns 

4.4 1.2 5.1 

6.5 f:11 3.1 7.3 

4"'2.5 
ns 

5;7 2.5 6.2 



-- ------ -------------

SN54ABT540, SN74ABT540 
OCTAL BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS188A- FEBRUARY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output _ ..... _----4.-_5"'OV°I,-(l __ -./ 
Under Test 

CL=50pF 
(see Note A) I 5000 

TEST S1 

tpLH/tpHL Open 
tPLz/tpZL 7V 
tpHzitpZH Open 

LOAD CIRCUIT FOR OUTPUTS 

Timing Input -------X1.5 V . 

------'. I~------ ov 

3V 

ioII--tw~ 

1 1~--3V 

Input 3 X",1._5_V __ ° V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=x .... 1._5_V_--'~,.1-.5-V-- :: 

tpLH +-+! K tpHL 

I I 1 ~-- VOH 
I !1.5V 1 1.5V 

--+-1 .....J 1 VOL 

tpHL --l..--.j ~ tPLH 

\L ~I VOH 
,1.5V T1.5V 

. - 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 at7 V 
(see Note C) 

.Output 
Waveform 2 
S1 atOpen 

(see Note C) 

I" t ~~ ~I 
1 su th 1 

--~*1.5V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.5V ~,-1._5V __ _ 

tpZL ~ loll- I 

3V 

OV 

I II tPLZ ---.I ~ 
--";'1,",,\ I p--- 3.5V 

1 1.5V I 
I . I V01...+.!~ VOL 

I I~PHZ ~ jo4-
tpZH~ _ I 

1,.1.-5-V-....,:~r-VOH-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 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 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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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 rnA 
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 (OW) and Shrink 
Small-Outline (DB) Packages, Ceramic Chip 
Carriers (FK) and Flatpacks (W), and 
Standard Plastic (N) and Ceramic (J) DIPS 

description 

The 'ABT541 octal buffers and line drivers are 
ideal for driving bus lines or buffering memory 
address registers. The devices feature 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 

SN54ABT541 ••• J OR W PACKAGE 
SN74ABT541 ••• DB, ow, OR N PACKAGE 

(TOP VIEW) 

OE1 1 Vcc 
A1 OE2 
A2 Y1 
A3 Y2 
A4 Y3 

Y4 
Y5 

A7 Y6 
A8 9 Y7 

GND Y8 

SN54ABT541 ..• FK PACKAGE 
(TOP VIEW) 

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 1011 1213 

~~~>:!e 
(!) 

-JULY 1994 

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 I/O 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 Y 

L L L L 

L L H H 

H X X Z 

X H X Z 

EPIC-ITB is a trademark of Texas Instruments Incorporated. 

~~:r~~:~=,::"lspercu:t!,::lg=.: 
standard warranty. Productton procaaBlng does not n_1f Include 
18Idng "all parame18rS. ~TEXAS 

INSTRUMENTS 
POST OFFICE eox 655303 • DALLAS, TEXAS 75265 

Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT541, SN74ABT541 
OCTAL BUFFERS/DRIVERS 
WITH )3-STATE OUTPUTS 
SCBSQ93D-JANUARY 1991-JULY 1994 

logic symbolt logic diagram (positive logic) 

Ai 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

1 

19 

2 

3 

4 

5 

6 

7 

8 

9 

"- & 

" 
EN 

, 
1 

r-
18 

"it 
17 

16 

15 

14 

13 

12 

11 

Vi 

V2 

V3 

V4 

V5 

V6 

V7 

V8 

OE1 ---...:---<:r-"""" 
OE2 ---,1.;;..9_~ __ J 

Ai _2_--1 18 Vi 

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: 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 atT A = 55°C (in still air) (see Note 2): DB package .................... 0.6 W 

DW package ................... 1.6 W 
N 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-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. 
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2. The maximum package power dissipation is calculated. using a junction temperature of 150·C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 
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recommended operating conditions (see Note 3) 

VCC Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voHage 

10H High-level output current 

10l low-level output current 

!J.t/1'J.v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 3: Unused or floallng Inputs must be held high or low. 

SN54ABT541, SN74ABT541 
OCTAL BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS093D -JANUARY 1991 -JULY 1994 

SN54ABT541 SN74ABT541 

MIN MAX MIN MAX 
UNIT 

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 nslV 

-55 125 -40 85 ·C 

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 

IOH=-24rnA 2 
VCC = 4.5 V 

10H =-32 rnA 2' 

IOl-48 mA 
VOL VCC = 4.5V 

10l= 64mA 

II VCC = 5.5 V, VI = VCC or GND 

IOZH Vcc = 5.5 V, VO=2.7V 

10Zl Vcc = 5.5 V, VO- 0.5 V 

loff VCC=O, VI or Vo ';;4.5 V 

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

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

Outputs high 

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

Outputs disabled 

VCC=5.5V, Outputs enabled 

!J.ICC§ One input at 3.4 V, Outputs disabled 
Other inputs at VCC or GND Control inputs 

Ci VI = 2.5 V or 0.5 V 

Co Vo = 2.5 V or 0.5 V 

, On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
t All typical values are at VCC - 5 V. 

TYpt 

-140 

5 

22 

1 

5 

5 

SN54ABT541 SN74ABT541 

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 

50 10 50 

-50 -10 -50 

±100 ±100 

50 50 50 

-180 -50 -180 -50 -180 

250 250 250 

30 30 30 

250 250 250 

1.5 1.5 1.5 

50 50 50 

1.5 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. 
§ 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 
rnA 

IlA 
mA 

IlA 
mA 

IlA 
mA 

pF 

pF 
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SN54ABT541, SN74ABT541 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS093D-JANUARY 1991-JULY 1994 

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

FROM TO 
VCC=5V, SN54ABT541 SN74ABT541 

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

MIN TYP MAX MIN MAX MIN MAX 

tpLH 1 2.6 4.1 1 4.6 1 4.6 
A Y ns 

tPHL 1 2.9 4.2 1 4.7 1 4.6 

tpZH 1.1 3.1 4.8 1.1 5.4 1.1 5.3 
OE y ns 

tPZL 2.1 4.4 5.9 2.1 7 2.1 6.4 

tpHZ 
OE 

2.1 5.1 6.6 2.1 7.5 2.1 7.1 
Y ns 

tpLZ 1.7 4.7 6.2 1.7 6.7 1.7 6.7 

~1ExAs 
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SN54ABT541, SN74ABT541 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS093D - JANUARY 1991 - JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

r' 
From Output _ ..... _~~~5V°V'° Irn __ -J 

Under Test 

CL = 50 pF 
(see Note A) T 500n 

TEST S1 

tPLHitPHL Open 

tPL.ZItpZL 7V 

tPHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------X,.5 V 
____ --J. 1'-______ OV 

14--tw~ 

I 1,.....--3V 

Input 3 X,"~_·5_V __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=¥,_.5_V __ ,.,¥",,_.5_V __ :: 

tpLH +--! ~ tPHL 

1 I ~-VOH 
1 !1.5V I 1.5V 

--+-1 --' I VOL 

tpHL +--.j ~ tPLH 

1 ~I. VOH 
\1.5 V T,.5V 

. -- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Date Input 

Output 
Control 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

14L"~ .. I I ... u th I 

---,.*1.5 V £ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

=4,.5 V ~=1.=5=V===== :: 
tpZL ~ 14- I 

1 I tPLz -.I ~ 
---;'I"""{. I p-- 3.5 V 

I ".5 V I VOL+0.3V 
I . 1- --- VOL 

1 L~PHZ ~ j4-
tpZH~ _ I 

I --- VOH 
!1.5V ~H-0.3V 

___ 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 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 

-!II 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 rnA 
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-mA lod 

• Package Options Include Plastic 
Small·Outline (OW) and Shrink 
Smail-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (NT) and 
Ceramic (In DIPs 

description 

The 'ABT543 octal transceivers contain 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. 

SN54ABT543, SN74ABT543 
OCTAL REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
1991 - REVISED JULY 1994 

SN54ABT543 ••• JT PACKAGE 
SN74ABT543 ••• DB, OW, OR NT PACKAGE 

(TOP VIEW) 

A2 
A3 
A4 
NC 
A5 
A6 
A7 

A8 

VCC 
CE8A 
81 
82 
83 
84 
85 
86 
87 

CEA8 
GND 

SN54ABT543 •.. FK PACKAGE 
(TOP VIEW) 

n< 1< III III 0 III 
~wwOow~ <O...JZ> o III 

4 321 282726 
5 25 
6 24 
7 23 
8 22 
9 21 
10 20 
11 19 

12 13 14 15 16 1718 

~I~~~I~I~~ 
~(!J ~~ 

NC - No internal connection 

82 
83 
84 
NC 
85 
86 
87 

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

The SN74ABT543 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 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-IIB is a trademark of Texas Instruments Incorporated. 
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SN54ABT543, SN74ABT543 
OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS157A-JANUARY 1991 - REVISED JULY 1994 

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. 

:!: Output level before the indicated steady-state input 
conditions were established. 

logic symbol§ 

OEBA 

CEBA 

LEBA 

OEAB 

CEAB 

LEAB 

A1 

A2 

A3 
A4 

A5 

AS 

A7 

. A8 

2 "-
23 

" 
1 

" 
13 

" 11 
" 14 "-

3 

L-
4 

5 

6 

7 

8 

9 
10 

1EN3 

01 

1C5 

2EN4 

02 

2C6 ., r 
'73 1 50 

~ 60 1 4'7 

§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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22 

21 

20 

19 

18 
17 

16 

15 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 



logic diagram (positive logic) 

OEBA 2 

CEBA 23 

LEBA 

OEAB 13 

CEAB 
11 

LEAB 14 

Ai 3 

C1 

'---+--110 

SN54ABT543, SN74ABT543 
OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS157A-JANUARY 1991- REVISED JULY 1994 

C1 

10 22 B1 

\~--------~vr-----------J 

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: SN54ABT543 ............. .. .. .. .. .. .. .. . .. .. .... 96 mA 

SN74ABT543 .................................... 128 mA 
Input clamp current, 11K (VI < o) ........................................................... -18 mA 
Output clamp current, 10K (VO < O) .•••.•...••.•.••.•..•.•.•..•......••.•...•..•..••••...• -50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DB package ................... 0.65 W 

OW package ................... 1.7 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 condHions 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. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 

except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCB0002B. 
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SN54ABT543, SN74ABT543 
OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBSI57A-JANUARY 1991-REVISEDJULY 1994 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voHage 

10H High-level output current 

10L Low-level output current 

At/Av 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. 

I Outputs enabled 

SN54ABT543 SN74ABT543 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 ,iff 2 V 

~.8 0.8 V 

o4,"Vee 0 Vee V 

{; -24 -32 mA 

ff 48 64 mA 

ff: 5 5 ns/V 

~ -55 125 -40 85 °e 

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

TEST CONDITIONS 
TA = 25°C SN54ABT543 SN74ABT543 

PARAMETER 
MIN 

VIK Vec=4.5V, 11=-18mA 

Vee- 4.5V, IOH--3mA 2.5 

Vce=5V, I"H--3mA 3 
VOH 

IOH=-24mA 2 
Vee =4.5 V 

IOH=-32mA 2' 

IOL=48mA 
VOL Vee=4.5V 

IOL-64 mA 

Vee =5.5 V, Control inputs 
II 

VI- Vec orGND A or B ports 

10lH:t: Vec- 5.5V, VO=2.7V 

10lL:t: Vec =5.5 V, VO- 0.5V 

I off Vee=O, VI or Vo s 4.5 V 

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

10" Vec =5.5 V, VO=2.5V -50 

Vec- 5.5V, Outputs high 

ICC 10=0, A or B ports Outputs low 
VI = Vee or GND Outputs disabled 

AICe# 
Vee- 5.5V, One input at 3.4 V, 
Other inputs at Vee or GND 

Ci VI = 2.5 V or 0.5 V Control inputs 

eio Vo = 2.5 VorO.5 V A or B ports 

, On products compliant to MIL-STD-883, Class B, thiS parameter does not apply. 
t All typical values are at Vee = 5 V. 
:t: The parameters 10lH and lOlL include the input leakage current. 
§ This data sheet limit may vary among suppliers. 

Typf 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 SlEl00 

10§ t'~ 10§ 

-10§ j?' -10§ 

±100 rJi! 
50 I'{ 50 

-100 -180 -50 -180 -50 

1 250 250 

24 34§ 34§ 

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 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. 

PROOUcr PREVIEW In_on concomo prod.eta In Ihe IOrmative or =1 n p/.a 01 _pmern. CllaraClllrlolic data and ollter no arad8algn goala. ToIao __ Ihe right to 

c nge or dlacontlnut _ prod .... whhout nollct. 
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MAX 

-1.2 

0.55 

±1 

±100 

10§ 

-10§ 

±100 

50 

-180 

250 

34§ 

250 

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 



SN54ABT543, SN74ABT543 
OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBSI57A-JANUARY 1991-REVISEDJULY 1994 

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

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 LEBAi 
High 3.5 3.5 £! 3.5 

Low 3 3{£f 3 
tsu Setup time 

3.~' 
ns 

Data before CEAB or CEBA i 
High 3.5 3.5 

Low 3 § 3 

Data after LEAB or LEBA t It ",,01t It 
th Hold time 

Data after CEAB or CEBA t It .q It It 
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) 

tPLH' 
AorB 

tPHL 

tpLH 

tpHL 
LEBAorLEAB 

tpZH 

tpZL 
OEBAorOEAB 

tpHZ 
OEBAorOEAB 

tpLZ 

tPZH 

tpZL 
CEBA orCEAB 

tpHZ 
CEBAorCEAB 

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

PRODUCT PREVIEWIn_n ........ pi'OCIucIBlnlllolonnell .... e phi.. 01 _opl1lllll. Chll'lCllrI8IIc daIa and oilier 1 .. _ .. daelgn gOlla. T .... -'' __ Il10 right .. 
go .. dlscOllllnuo _ produeta without nOllct. 

TO 
VCC=5V, 

(OUTPUT) 
TA = 25°C 

MIN TVP 

BorA 
1.9 4.4 

1.9 4.4 

1.6 4.1 
AorB 

2.1 4.6 

1.4 
AorB 

3.9 

2.5 5 

AorB 
2.5t 5.9 

3 5.5 

AorB 
1.4 3.9 

2.5 5 

AorB 
3.2t 5.9 

3 5.5 

~TEXAS 
INSTRUMENTS 

SN54ABT543 

MAX MIN MAX 

5.9 1.9 

5.9 1.9 

5.6 1.6 ,&. 
6.1 2.1 $ 
5.4 1.4 i;! 
6.5 2.a..,"" 

7.4 2$ 

7 "eT3 
5.4 4. ... 1.4 

6.5 2.5 

7.4 3.2t 

7 3 

POST OFFICE BOX 655303 • DALLAS. TeXAS 75265 

SN74ABT543 
UNIT 

MIN MAX 

1.9 6.9 
ns 

1.9 6.9 

1.6 6.6 
ns 

2.1 7.1 

1.4 6.4 
ns 

2.5 7.5 

2.5t 8.4 
ns 

3 8 

1.4 6.4 
ns 

2.5 7.5 

3.2t 8.4 
ns 

3 8 
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SN54ABT543, SN74ABT543 
OCTAL REGISTERED TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS157A-JANUARY 1991-REVISEDJULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

Sl o Open 

ro 

From Output ---,,...._---4,..-_s"'OO\llrO __ ---/ 
Under Test TEST Sl 

CL = 50 pF 
(see Note A) T SOOO 

LOAD CIRCUIT FOR OUTPUTS 

14--tw~ 

I 1,.---3V 

Input 3 X\"l_.S_V __ 0 V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

tpUi/tpHL Open 

tpLzltpZL 7V 

tPHZ/tpZH Open 

3V 
Timing Input ------N.S V 

____ --J. 1'-______ 0 V 

Data Input 

I"'L*th~ I 'SU I 

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

SETUP AND HOLD TIMES 

Input 
(see Note B) =x1_.S_V __ J~~~-.S-V-- :: 

Output 
Control 

3V 

~l.SV ~\.1._SV __ _ 
OV 

tpLH +--! k tpHL 

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

--+-1--' I· VOL 

tPHL~ ~tPLH 

Output 

\L ~I VOH 
,1.SV T1.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+- 1 

1 I tPLZ -.I ~ 
--;-1 ""\1 1 ~.,.-- 3.S V 

1 '1.SV 1VOL+0.3V 
1 . 1 - -- VOL 

1 I~PHZ ~ ~ 
tpZH~ _ 1 

I --- VOH 
!1.SV ~H-0.3V 

__ -J. ~OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH·LEVEL ENABLING 

NOTES: A. CL includes probe and jig capacitance. 

2-92 

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-nBTM BIC~OS 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 (OW) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (N) and 
Ceramic (J) 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, I/O 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 
o inputs. . 

SN54ABT573,SN74ABT573 
OCTAL TRANSPARENT O·TYPE LATCHES 

WITH 3·STATE OUTPUTS 

SN54ABT573 ••• J PACKAGE 
SN74ABT573 ••• DB, ow, OR N PACKAGE 

(TOP VIEW) 

DE 1 VCC 
10 10 
20 20 
3D 30 
40 40 
50 50 
60 60 

70 
80 

11 LE 

SN54ABT573 ••• FK PACKAGE 
(TOP VIEW) 

3 2 1 2019 
3D 4 18 20 
40 5 17 30 
50 6 16 40 
60 7 15 50 
70 8 14 60 

9 10 11 12 13 

@~~gg 
(!l 

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. 

OE 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 I/O 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-lIB is a trademark of Texas Instruments Incorporated. 
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SN54ABT573, SN74ABT573 
OCTAL TRANSPARENT D-TVPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBS190A-JANUARY 1991- REVISED JULY 1994 

OE 

L 

L 

L 

H 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 
LE 0 Q 

H H H 

H L L 

L X 00 
X X Z 

logic symbolt logic diagram (positive logic) 

OE 

LE 

10 

20 

3D 

40 

50 

60 

70 

80 

1 

11 

2 

3 

4 

5 

6 

7 

"8 

9 

...., EN 

a.;:1 

10 
19 

V 
18 

17 

16 

15 

14 

13 

12 

1Q 

2Q 

3Q 

4Q 

5Q 

sa 
7Q 

8Q 

OE --'-----a 

LE 

10 ....;:;,.2 ___ +---1 

\'------"vr--....J' 

To Seven Other Channels 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 817-12. 

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: 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 TA = 55°C (in still air) (see Note 2): DB package .................... 0.6 W 

DW package ................... 1.6 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. 

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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2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 
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SN54ABT573, SN74ABT573 
OCTAL TRANSPARENT D-TVPE LATCHES 

WITH 3-STATE OUTPUTS 
SCBS190A - JANUARY 1991 - REVISED JULY 1994 

recommended operating conditions (see Note 3) 

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 

Ilt/l'lv I nput transition rise or fall rate I Outputs enabled 5 5 ns/V 

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

NOTE 3: 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 SN54ABT573 
PARAMETER TEST CONDITIONS 

TYPt MIN MAX MIN MAX 

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

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

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

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

10H =-32 mA 2' 

IOl=48 mA 0.55 0.55 
VOL Vee = 4.5 V 

IOl=64mA 0.55' 

II VCC=5.5V, VI = VCC or GND ±1 ±1 

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

10Zl VCC=5.5 V, VO= 0.5 V -50 -10 

loff Vec=O, VI orVO S 4.5 V ±100 

leEX VCC=5.5V, Vo = 5.5 V -Outputs high 50 50 

10* VCC=5.5V, Vo - 2.5 V -50 -100 -180 -50 -180 

Outputs high 1 250 250 

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

Outputs disabled 0.5 250 250 

Illec§ 
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 3 

Co Vo = 2.5 V or 0.5 V 6 

, On products compliant to Mll-STD-883, Class B, thiS parameter does not apply. 
t All typical values are at Vce = 5 V. . 
* Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT573 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

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 voltage level rather than Vec or GND. 
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UNIT 

V 

V 

V 

IlA 
IlA 
IlA 
IlA 
IlA 
mA 

IlA 
mA 

IlA 

mA 

pF 

pF 
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SN54ABT573, SN74ABT573 
OCTAL TRANSPARENT D-TYPE LATCHES, 
WITH 3-STATE OUTPUTS 
SCBS190A-JANUARY 1991 - REVISED JULY 1994 

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 LEJ. 
tHigh 1.9 2.5 1.9 

tsu I Low 
ns 

1.5 2.5 1.5 

th. Hold time, data after LEJ. 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 

tPHL 
LE 

tpZH 

tpZL 
OE 

tpHZ 
OE 

tpLZ 

2-96 

TO 
VCC=5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP 

Q 
1.9 3.2 

2.2 4.2 

Q 
2.2 4 

3.2 5.2 

Q 
1.2 3.2 

2.7 4.7 

2.5 4.9 
Q 

2 4.2 

~TEXAS 
INSTRUMENTS 

MAX 

5.4 

5.7 

6.1 

6.7 

4.7 

6.2 

6.4 

6 
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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 

1.4 7 2 6.5 
ns 



SN54ABT573, SN74ABT573 
OCTAL TRANSPARENT D· TYPE LATCHES 

WITH 3·STATE OUTPUTS 
SCBS190A-JANUARY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

Sl o Open 

r' 
From Output _ .... _~.-_5'V°V°lrn __ ~ 

Under Test 

CL =50 pF 
(see Note A) T 500n 

TEST Sl 

tpLH/tpHL Open 
tPLZ/tpZL 7V 
tpHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

TImIng Input -------X1.5 V 
_____ J. 1'-______ OV 

14-- tw----+l 

1 1~--3V 

Input 3 X",1_.5_V __ 0 V 

Input 
. (see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1_.5_V __ J~1.5V :: 

tpLH +---! ~ tpHL 

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

--+-1 ---J 1 VOL 

tPHL~ ~tPLH 
1 ~I VOH 

\1.5V T1.5V 
. -- 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 

Sl at 7 V 
(see Note C) 

Output 
Waveform 2 
Sl atOpen 

(see Note C) 

I"L·~th~ 
1 ."u 1 

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

SETUP AND HOLD TIMES 

=X1.5 V ¥ .... 1._5_V __ _ 

tPZL 4j I+- 1 

3V 

OV 

I I tPLZ --' ~ 
--+1 ""'\L. 1 1, .... -- 3.5 V 

I ,1.5 V 1 -I Vc +0.3V 
I . I T OL - - VOL 

I ~Hz4I ~ 
tPZH ~ I 

I -- VOH 
!1.5V ~H-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 ~ 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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• State-of-the-Art EPIC-HBrM 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 (OW) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (N) and 
Ceramic (J) 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 '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, SN74ABT574 
OCTAL EDGE·TRIGGERED D·TVPE FLlp·FLOPS 

WITH 3·STATE OUTPUTS 

SN54ABT574 ••• J PACKAGE 
SN74ABT574 ••• DB, ow, OR N PACKAGE 

(TOP VIEW) 

OE 1 Vcc 
10 10 
20 20 
30 30 
40 40 

50 
60 

70 70 
80 9 80 

GNO ClK 

SN54ABT574 •.• FK PACKAGE 
(TOP VIEW) 

3 2 1 2019 
4 18 20 
5 17 30 

16 40 
50 
60 

7 15 
8 14 

9 1011 1213 

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-inipedance 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 
Hnes without need for interface or pullup components. 

OE 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 SN7 4ABT57 4 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 SN54ABT574 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT574 is characterized for operation from -40°C to 85°C. 

EPIC-IIB is a trademark of Texas Instruments Incorporated. 

Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT574, SN74ABT574 
OCTAL EDGE·TRIGGERED D·TVPE FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
SCBS191A-JANUARY 1991-REVISEDJULY 1994 

OE 

L 

L 

L 

H 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
ClK 0 Q 

i H H 

i L L 

HorL X 00 
X X Z 

logic symbolt logic diagram (positive logic) 

OE 

ClK 

10 

20 

3D 

40 

50 

60 

70 

80 

1 

11 

2 

3 

4 

5 

6 

7 

8 

9 

!'.lEN 

L C1 
L, 

10 
19 

'il 
18 

17 

16 

15 

14 

13 

12 

1Q 

2Q 

3Q 

4Q 

50 

60 

7Q 

8Q 

OE----a 

ClK 

10 ....::,.2 ___ +---1 

\'--~vr---'I 

To Seven Other Channels 

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 (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 T A = 55°C (in still air) (see Note 2): DB package .................... 0.6 W 

OW package ................... 1.6 W 
N 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 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. 

2-100 

2. The maximum package power dissipation is calculated using a junction temperature 01 150·C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 
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SN54ABT574, SN74ABT574 
OCTAL EDGE·TRIGGERED D·TVPE FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
SCBS191A-JANUARY 1991 - REVISED JULY 1994 

recommended operating conditions (see Note 3) 
SN54ABT574 SN74ABT574 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

V,H High-level input voltage 2 2 V 

V,L Low-level input voltage 0.8 0.8 V 

V, Input voHage 0 Vee 0 Vee 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 I Outputs enabled 5 5 ns/V 

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

NOTE 3: 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 

V,K Vec=4.5V, 1,--18mA -1.2 -1.2 

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

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

10H =-24 mA 2 2 
VCC- 4.5V 

'OH--32mA 2- 2 

IOL=48mA 0.55 0.55 
VOL Vec = 4.5 V 

10L= 64mA 0.55-

'I Vec = 5.5 V, V, = Vce or GND ±1 ±1 

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

10Zl Vec- 5.5V, VO-0.5V -50 -10 

loff Vec· O, V, or Vo S 4.5 V ±100 ±500 

'CEX Vec = 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 1 250 250 

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

Outputs disabled 0.5 250 250 

AleC§ 
Vec= 5.5 V, One input at 3.4 V, 

1.5 1.5 
Other inputs at VCC or GND 

Ci V, = 2.5 V or 0.5 V 3 

Co Vo = 2.5 V or 0.5 V 8 

• On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
t All typical values are at Vec = 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 

0.55 

±1 

50 

-50 

±100 

50 

-180 

250 

30 

250 

1.5 

UNIT 

V 

V 

V 

IiA 
IiA 
!lA 
IiA 
IiA 
mA 

IiA 
mA 

IiA 

mA 

pF 

pF 
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SN54ABT574, SN74ABT574 
OCTAL EDGE·TRIGGERED D·TYPE FLlP·FLOPS, 
WITH 3·STATE OUTPUTS 
SCBS191A-JANUARY 1991 - REVISED JULY 1994 

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

Vcc=5V, SN54ABT574 SN74ABT574 
TA = 25°C 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 

Setup time, data before ClKi 
High 1 1.5 1 

tsu ns 
low 1.5 2 1.5 

th Hold time, data after ClKi 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 TO 
Vcc=5V, SN54ABT574 SN74ABT574 

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

MIN TYP MAX MIN MAX MIN MAX 

fmax 150 200 150 150 MHz 

tplH 
ClK Q 

2.2 3.9 6.2 2.2 7 2.2 6.8 
ns 

tpHl 3 4.8 6.6 3 7.4 3 . 7.1 

tpZH 
OE 

1 3.3 4.3 1 5.8 1 5.1 
Q ns 

tPZl 2.5 4.7 5.9 2.5 7.2 2.5 6.7 

tpHZ 
OE 

2.4 4.9 6.2 2.4 7.2 ·2.4 7 
Q ns 

tpLZ 2 4 5.8 2 6.7 2 6.5 
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SN54ABT574, SN74ABT574 
OCTAL EDGE·TRIGGERED D·TYPE FLlP·FLOPS 

WITH 3·STATE OUTPUTS 
SCBS191A-JANUARY 1991- REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

r' 
From Output _-._~ ..... _50'W0\r0 __ --/ 

Under Test 

CL=SOpF 

(see Note A) T SOOO 

TEST S1 

tpLH/tpHL Open 

tPLZ/tpZL 7V 

tPHZltpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing InP!lt -------X1.S V 

------·1'------- ov 
14-- tw ----+I 
1 1 __ -

3V 

Input 3 X",1_.S_V __ OV 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~ ... 1.S_V __ .J~1.SV :: 

tpLH +---! k tPHL 

I} I~-VOH 
1 T 1.SV 1 uv 

--+-1 -- 1 VOL 

tPHL~ ~tpLH 
1 v.:::-I VOH 

\UV TUV 
. - 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) 

14 t ~ ~I 
1 au th 1 

--'""'XU V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.SV ~,-1._S_V ___ :: 

tpZL ~ 14- 1 

1 ItPLZ~ ~ 
----rl""'\{. 1 ~-- 3.S V 

1 ,\1.SV 1 V +0.3V 
1 • 1 - OL - - VOL 

1 I~PHZ 41 j4-
tpZH~ _ 1 

I -- VOH 
!UV ~H-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 s 50 0, tr S 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 
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• State-of-the-Art EPIC-nBTM 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 Perlormance 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 (DW) and Shrink 
Small·Outline (DB) Packages, Ceramic 
Chip Carriers (FK). and Plastic (N) and 
Ceramic (J) DIPs 

description 

These octal bus transceivers are 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 
SCBSI13B- FEBRUARY 1991- REVISED JULY 1994 

SN54ABT620 .•• J PACKAGE 
SN74ABT620 ••• DB, OW, OR N PACKAGE 

(TOP VIEW) 

OEAB 1 U 20 

A1 2 19 
~VCC 

OEBA 
A2 3 18 ~ B1 
A3 4 17 ~ B2 
A4 5 16 B3 
A5 6 

A6 7 
A7 8 
A8 9 

GND 10 

15 B4 
14 85 
13 B6 
12 B7 
11 B8 

SN54ABT620 ••• FK PACKAGE 
(TOP VIEW) 

3 2 1 2019 
81 4 18 

5 17 B2 
6 16 B3 
7 15 B4 
8 14 

9 10 11 12 13 
85 

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 high 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 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 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 trademarl< of Texas Instruments Incorporated. 
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Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT620, SN74ABT620 
OCTAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SOBSl13B- FEBRUARY 1991 - REVISED JULY 1994 

logic symbolt 

OEBA 

OEAB 

19 

1 

2 

r-, EN1 

EN2 , r 

FUNCTION TABLE 

INPUTS 
OPERATION 

OEBA OEAB 

L L B data to A bus 

L H 
B data to A bus, 
Ii. data to B bus 

H L Isolation 

H H Ii. data to B bus 

logic diagram (positive logic) 

OEBA ~--------~ 

OEAB 

18 
A1 

~ 
V1 1 

W 1 2V 
3 17 

B1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

4 

5 

6 

7 

8 

9 

16 

15 

14 

13 

12 

11 

B2 A1 2 __ --18,-- B1 

B3 

B4 

B5 

B6 

B7 

B8 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 (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: 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) (see Note 2): DB package .................... 0.6 W 

DW package ................... 1.6 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 I;Ibsolute-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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2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 
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SN54ABT620, SN74ABT620 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS113B - FEBRUARY 1991 - REVISED JULY 1994 

recommended operating conditions (see Note 3) 
SN54ABT620 SN74ABT620 

MIN 
UNIT 

MAX MIN MAX 

VCC Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 ilf 2 V 

VIL Low-level input voltage .470.8 0.8 V 

VI Input voltage OQ."'"VCC 0 Vec V 

10H High-level output current ()'" -24 -32 mA 

10L Low-level output current r;:;T 48 64 mA 

AtII!i.v Input transition rise or fall rate . I Outputs enabled b~ 5 5 nsN 

TA Operating free-air temperature -55 125 -40 85 ·C 

NOTE 3: 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 CONDITIONS 
TA = 25·C 

MIN 

VIK Vcc = 4.5 V, 11=-18mA 

Vcc = 4.5 V, IOH=-3mA 2.5 

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

10H =-24 mA 2 
Vec = 4.5 V 

10H =-32 mA 2* 

IOL=48mA 
VOL VCC = 4.5 V 

IOL=64mA 

Control inputs 
II 

A orB ports 
Vcc= 5.5 V, VI = Vce or GND 

10ZH:!: VCC = 5.5 V, VO=2.7V 

10ZL:!: VCC=5.5V, VO=0.5V 

loff VCC = 0, VI orVOS4.5 V 

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

10§ VCC = 5.5 V, VO=2.5V -50 

Outputs high 
VCC = 5.5 V, Outputs low 

ICC A or B ports 10=0, 
Outputs VI = Vce or GND 
disabled 

VCC=5.5 V, 
Outputs 
enabled 

Data inputs One input at 3.4 V, 
Outputs 

AleclI Other inputs at VCC or GND 
disabled 

Control inputs 
Vcc = 5.5 V, One input at 3.4 V, 
Other inputs at V CC or GND 

Ci Control inputs VI = 2.5 V or 0.5 V 

Cio A orB ports Vo =2.5 V or 0.5 V 

* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
t All typical values are at VCC = 5 V. 

TYpt 

-100 

5 

24 

0.5 

4 

7 

SN54ABT620 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

±1 ±1 

:1=100 ±10« 

50 ~. 
-50 ~O 

±100 q 

50 () 50 

-180 ~ -180 

250 ott;; 250 

30 30 

250 250 

1.5 1.5 

0.05 0.05 

1.5 1.5 

:!: 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. 

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 

II 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 lnIorma1Ion con ...... pnxlUCIB In !fie fannallva or e" n pha.. 01 development. Chal8ClBrlallc data .. d odler 
caao .. are doolgn goals. Tuaa Instrumen\8 ........ !fIe right to 
ordiscondn ... _~uCIB wHlloutnodoe. ~1ExAs 
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UNIT 

V 

V 

V 

I1A 

I1A 
I1A 
I1A 
I1A 
mA 

I1A 
mA 

I1A 

mA 

pF 

pF 
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SN54ABT620, SN74ABT620 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBSl13B- FEBRUARY 1991 - REVISEQ,JULY 1994 

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 
OEBA 

tpZL 

tpHZ 
OEBA 

tpLZ 

tPZH 
OEAB 

tpZL 

tPHZ 
OEAB 

tPLZ 

PRODUCT PREVIEW I_on concemo prtI\tuCIo In"'_or = of -.pmont. ChIraCIerIsIIc daUI ond oUler 
.... dellgngoale. T .... InIllnl ...... _ ... 11ght1O 

or dIaconIInueUloileprocIuc1S_nOIIco. 
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TO 
vcc=SV. 

(OUTPUT) 
TA=2SoC, 

MIN 

BorA 
1 

1 

1.3 
A 

1 

A 
2 

1.4 

1.6 
B 

2 

B 
1.2 

1.1 

~TEXAS 
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MAX 

4.1 

4.3 

.4.6 

6.1 

6.3 

5.4 

6.2 

5.9 

5.6 

4.7 

SNS4ABT620 SN74ABT620 
UNIT 

MIN MAX MIN MAX 

1 1 4.8 
os 

1 .'!I. 1 4.8 

1.3 {.ii' 1.3 5.5 ON os 
1 f/!' 1 7.1 
2A"I.' 2 7 

1.~ 
os 

1.4 5.8 

~ 1.6 6.8 

1~2 
os 

2 6.4 

1.2 1.2 6.5 

1.1 1.1 5.6 
os 

, 



SN54ABT620, SN74ABT620 
OCTAL BUS TRANSCEIVERS 

WITH a-STATE OUTPUTS 
SCBSI13B-FEBRUARY 1991 -REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 
From Output _-e_~...-_5'V°v°lrn __ --/ 

o Open 

r' Under Test 

CL = 50 pF 
(see Note A) I 500n 

LOAD CIRCUIT FOR OUTPUTS 

14--tw~ 

I 1r---3V 

Input 3 X\,,1_.5_V __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1_.5_V __ J~1.5V :: 

tpLH --J.---.! k tpHL 

1 I ~-VOH 
1 1 1•5V I. 1.5V 

--+-1 --I. 1 VOL 

tpHL -1c--+i ~ tPLH 

'\L v.-:::-I VOH 
,1.5V T1.5V 

. -- 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 at7V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

TEST S1 

tpLt¥tPHL Open 

tPLZ/tpZL 7V 

tPHZ/tpZH Open 

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

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

14 t +th~ 
1 su 1 

---....)k1.5V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

=X1.5V ~\.1._5V __ _ 

tpZL ~ I+- 1 

3V 

OV 

I tPLZ -.I ~ 
---;-: """\'\1.5 V : ~"'O-L-+-0.-3-V 3.5 V 

1 ---+1 ~f::r!.!. --- VOL 

tpZH -.: ~HZ ~ j4-
I L --- VOH 

!1.5V ~H-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 ~ 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 

• 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 (OW) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (N) and 
Ceramic (J) 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 
SCBSI14B- FEBRUARY 1991- REVISED 

SN54ABT623A ••• J PACKAGE 
SN74ABT623 ••. DB, OW, OR N PACKAGE 

(TOP VIEW) 

A7 
A8 

GND """1...,;._.....r 

Vcc 
OEBA 
B1 
B2 
B3 
B4 
B5 
B6 

SN54ABT623A •.• FK PACKAGE 
(TOP VIEW) 

3 2 1 2019 
4 18 B1 
5 17 B2 

16 B3 
15 B4 

8 14 
9 10 11 12 13 

B5 

~~::8~ll: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 GNO 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 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 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. 

~TEXAS 
INSTRUMENTS 
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Copyright © 1994. Texas Instruments Incorporated 
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SN54ABT623A, SN74ABT623 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS114B - FEBRUARY 1991 - REVISED JULY 1994 

FUNCTION TABLE 

INPUTS 

OEBA OEAB 
OPERATION 

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) 

19 
OEBA 

OEAB 
1 

.... EN1 

EN2 

A1 

A2 

A3 

A4 

A5 

A8 

A7 

A8 

2 

~ 
3 

4 

5 

6 

7 

8 

9 

., r 
'71 1<1 

1t> 2'7 

18 

U 
17 

B1 

16 
B2 

A1 
2 18 B1 

B3 
15 

B4 
14 

13 
B5 

B8 
12 

B7 
11 

B8 
To Seven Other Channels 

tThis symbol is in accordance with ANSI/IEEE Std91-19.84 
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 vo.ltage 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: SN54ABT623A ................................... 96 mA 

SN74ABT623 ..........................•......... 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) (see Note 2): DB package .................... 0.6 W 

DW package ................... 1.6 W 
N 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. 

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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2. The maximum package power dissipation is calculated using a junction temperature of 150'C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 
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SN54ABT623A, SN74ABT623 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBSl14B - FEBRUARY 1991 - REVISED JULY 1994 

recommended operating conditions (see Note 3) 
SN54ABT623A SN74ABT623 

I 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 O.B O.B V 

VI Input voltage 0 VCC 0 VCC V 

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

10L Low-level output current 4B 64 mA 

At/Av I nput transition rise or fall rate I Outputs enabled 5 5 ns/V 

TA Operating free-air temperature -55 125 -40 B5 ·C 

NOTE 3: 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 CONDITIONS 
TA=2S·C 

MIN 

VIK VCC = 4.5 V, 11=-lBmA 

VCC=4.5 V, IOH=-3mA 2.5 

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

10H =-24 mA 2 
VCC= 4.5V 

10H =-32mA 2' 

10L = 48 rnA 
VOL Vec = 4.5 V 

10L= 64 mA 

Control inputs 
II 

A or B ports 
VCC =5.5 V, VI = VCC or GND 

10ZH; Vec= 5.5 V, VO=2.7V 

lOlL; Vec= 5.5 V, VO-0.5V 

loff VCC=O, VI orVO ~ 4.5 V 

ICEX 
Vcc = 5.5 V, 

Outputs high 
Vo = 5.5 V 

10§ VCC=5.5V, Va = 2.5 V -50 

Outputs high 
VCC = 5.5 V, Outputs low 

ICC A or B ports 10=0, 
Outputs VI = VCC or GND 
disabled 

Vcc = 5.5 V, Outputs 

One input at 3.4 V, enabled 
Data inputs 

Other inputs at Vec Outputs 
AICC~ orGND disabled 

Control inputs 
Vcc = 5.5 V, One input at 3.4 V, 
Other inputs at VCC or GND 

Ci Control inputs VI =2.5 VorO.5 V 

Cio A or B ports Vo = 2.5 V or 0.5 V 

, On products compliant to MIL-8TD-BB3, Class B, thiS parameter does not apply. 
t All typical values are at VCC = 5 V. 

Typf 

-100 

5 

22 

1 

4 

7 

SNS4ABT623A 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55' 

±1 ±1 

±100 ±100 

50 Ali 
-50 tiT 1 0 

±100 '4"> 

50 
() 

.ir 50 

-180 ~O -180 

250 "" 250 

30 30 

250 250 

1.5 1.5 

0.05 0.05 

1.5 1.5 

; The parameters 10lH and lOlL 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. 

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 TIL voltage level rather than VCC or GND. 
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UNIT 

V 

V 

V 

IJA 

IlA 
IJA 
IJA 

IJA 

mA 

IJA 
mA 

IJA 

mA 

pF 

pF 
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SN54ABT623A,SN74ABT623 
OCTAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBSl14B - FEBRUARY 1991 - REVISED JULY 1994 

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 
OEBA 

tpLZ 

tpZH 
OEAB 

tpZL 

tpHZ 
OEAB 

tpLZ 

2-114 

TO 
Vcc=SV, 
TA=2SoC 

(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 e55303 • DALLAS, TEXAS 752e5 

SN54ABT623A SN74ABT623 
UNIT 

MIN MAX MIN MAX 

1 4 1 4.6 
ns 

0.8 4.1 1 4.6 

1.2 5.4 1.7 7.5 

1.5 6.8 1.7 7.5 
ns 

1.7 7.1 1.7 7.5 

1.5 7.1 1.7 
ns 

7.5 

1.2 6.8 1.7 7.5 

1.7 6.5 1.7 
ns 

7.5 

1.5 6.8 1.7 7.5 
ns 

1.3 5.8 1.7 7.5 



SN54ABT623A, SN74ABT623 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS114B- FEBRUARY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

r' 
From Output _-'_--4~---,5V°V'° 0v--__ J 

Under Test 

CL =50pF 
(see Note A) I 5000 

TEST S1 

tpUi/tpHL Open 
tpLZ/tpZL 7V 
tpHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------x, 1.5 V 

----~, 1'------- OV 
14--tw~ 

I 1r---3V 

Input 3 X\,,1_.5_V __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~ ... 1._5 _V_-,,¥"'1-.5-V-- :: 

tPLH ~ 1"--+ tpHL 

1 I I ~-- VOH 
1 '1.5V I 1.5V 

--+-1 ---" I VOL 

tPHL~ ~tPLH 
1 v.::::-I VOH 

\1.5V T1.5V 
. -- 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 stOpen 

(see Note C) 

14 t ~th~ I su I 

----'\X1•5V ~:: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

=X1.5 V ~,-1._5 V __ _ 

tpZL ~ 14- I 

3V 

OV 

1 1 tpLZ -.I I+-: 
-~I"""\{. I p--- 3.5V 

1 ,1.5 V IVOL+0.3V 
1 . I ----- VOL 

1 ~HZ ~ j4-
tpZH ~ I 

1---- VOH 
!1.5V ~H-0.3V 

___ oJ, ""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 0, Ir 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-lIS™ BICMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-S83C, 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 atVcc = 5 V, TA = 25°C 

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

• Package Options Include Plastic 
Small-Outline (DW) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (N) and 
Ceramic (J) DIPs 

description 

The 'ABT640 bus transceivers are 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 (OE) input can be 
used to disable the device so that the buses are 
effectively isolated. 

SN54ABT640, SN74ABT640 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS104B- FEBRUARY 1991- REVISED JULY 1994 

SN54ABT640 ••• J PACKAGE 
SN74ABT640 ••. DB, ow, OR N PACKAGE 

(TOP VIEW) 

DIR 1 VCC 
A1 DE 
A2 81 
A3 4 82 
A4 5 83 
A5 6 84 
A6 7 85 
A7 8 86 
A8 9 87 

GND 10 11 88 

SN54ABT640 .•• FK PACKAGE 
{TOP VIEW) 

a: 0IUJ ~ < ,bO 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 1011 1213 

~~l8lii~ 
(!) 

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 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 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. 
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SN54ABT640, SN74ABT640 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS1 O4B - FEBRUARY 1991 - REVISED JULY 1994 

logic symbolt logic diagram (positive logic) 

OE 

OIR 

A1 

A2 

A3 

A4 
A5 

A6 

A7 
A8 

19 

1 

2 

3 

4 

5' 
6 

7 

8 
9 

"- G3 
"-

~ 
3 EN1 [BA] 

3 EN2[AB] ., 
~ 

'i71 1 

1 

r 18 

2'i7 ~ 
17 

16 

15 

14 
13 

12 

11 

B1 

B2 

B3 

B4 

B5 
B6 

B7 

B8 

OE 19 

OIR---o1,----.... ,--_ ..... _-.J 

A1 --=2c--_ .. 18 B1 

To Seven Other Channels 

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 high state or power-off state, Vo ............. -0.5 V to 5.5 V 
Current into any output in the IQw state, 10: SN54ABT640 .................................... 96 mA 

SN74ABT640 .................................... 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) (see Note 2): DB package .................... 0.6 W 

DWpackage ................... 1.6 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 onlv, 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-<:urrent ratings are observed. 

2-118 

2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 
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SN54ABT640, SN74ABT640 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS104B- FEBRUARY 1991 - REVISED JULY 1994 

recommended operating conditions (see Note 3) 
SN54ABT640 SN74ABT640 

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 ,$8 0.8 V 

VI Input voltage o ,,~ee 0 Vee V 

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

10L Low-level output current .ii 48 64 rnA 

I!.IIIJ.v Input transition rise or fall rate I Outputs enabled ,iJ' 5 5 nsN 

TA Operating free-air temperature 1"':"'55 125 -40 85 ·e 

NOTE 3: 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 CONDITIONS 
TA=25·C 

MIN 

VIK Vee= 4.5 V, II =-18mA 

Vee=4.5V, IOH=-3mA 2.5 

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

10H =-24 rnA 2 
Vee=4.5V 

IOH=-32mA 2" 

IOL=48 rnA 
VOL Vee = 4.5 V 

IOL=64 rnA 

Vee = 5.5 V, Control inputs 
II 

VI = Vee or GND AorBports 

10ZH; Vee = 5.5 V, VO=2.7V 

10ZL; Vee = 5.5 V, Vo = 0.5 V 

loff Vee = 0, VI orVo :54.5 V 

ICEX Vee = 5.5 V, Vo = 5.5 V 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 

Vee = 5.5 V, Outputs enabled 

I!.leel1 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 

eio Vo = 2.5 V or 0.5 V A orB ports 

"On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
t All typical values are at Vee = 5 V. 
; The parameters 10ZH and 10ZL include the input leakage current. 

TYPt 

-100 

5 

24 

0.5 

4 

7 

SN54ABT640 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55" 

±1 iJf! 
±100 ~1l0 

50 o~ 50 

-50 l; -50 

±100 ,is' 
50 _tit 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. 

SN74ABT640 

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 

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 

IlA 

IlA 
IlA 
IlA 
IlA 
rnA 

IlA 
rnA 

IlA 

rnA 

pF 

pF 
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SN54ABT640, SN74ABT640 
OCTAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS104B - FEBRUARY 1991 - REVISED JULY 1994 

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 DE 
tpLZ 

PRODUCT PREVIEW InIormaIIon ......... pJOduc\1Iln'" _ or := ~_ of ItovtIopmOI1I. Cha_ doll and Olhar 
cdOIlB .. daoIan goIlo. _Instruments _1118 right 10 
or_itliiepJOduc\1lwl\ltoUlnollce. 
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TO 
Vcc=5V, 

(OUTPUn 
TA = 25°C 

MIN TYP 

1 2.7 
BorA 

1.5 2.7 

AorB 
1.5 3.7 

1.3 5 

2.5 4.1 
AorB 

2 3.3 

~1ExAs 
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SN54ABT640 SN74ABT640 
UNIT 

MAX MIN MAX MIN MAX 

4.2 1 5 1 4.9 
ns 

4.3 1.5 .. A. 5 1.5 4.9 

4.9 1:§.)~~~9 1.5 5.8 

l'>~·7.4 
ns 

5.9 1.3 7.3 

6.5 ·S~ 6.9 2.5 6.8 

5.3 2 5.6 2 . 5.5 
ns 



SN54ABT640, SN74ABT640 
OCTAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS1 O4B - FEBRUARY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

r' 
From Output _-._~~_5'V°V°\r° __ ---" 

Under Test 

CL =50pF 
(see Note A) T 5000 

TEST S1 

tpUi/tpHL Open 
tpLZ/tpZL 7V 
tPHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input ------A1.5 V 
_____ J. 1'-______ 0 V 

~--tw~ 

1 1,.....--3V 

Input 3 X,-~_·5_V __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~ ... 1.5_V __ oJ¥,"1_.5_V __ :: 

tpLH --J.---.! ~ tpHL 

1 I ~-VOH 
1 !1.5V I 1.5V 

--+-1 --I. 1 VOL 

tpHL +--..j ~ tPLH 

1 ~I VOH 
\1.5V F1.5V 

. - 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 at7 V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

14 to.j.. ~ 
1 '5U th 1 

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

SETUP AND HOLD TIMES 

~1.5 V ~=1.=5 =V===== :: 

tpZL~ ~ 1 

1 1 tpLZ --+I ~ 
--";-1 ""'\L. 1 1/--- 3.5 V 

1 ,1.5 V 1 -f VOL+0.3V 
1 . 1 T --- VOL 

1 ~HZ~ ~ 
tpZH ~ 1 

I --- VOH 
!1.5V ~H-0.3V 

___ oJ. =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 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-UBTM BICMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-aa3C, 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 (OW), Shrink Small-Outline 
(DB), and Thin Shrink Smail-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Plastic (NT) and Ceramic (JT) 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' ABT646. 

Output-enable (DE) 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. 

SN54ABT646, SN74ABT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
- REVISED JULY 1994 

SN54ABT646 ••• JT PACKAGE 
SN74ABT646 ••• DB, ow, NT, OR PW PACKAGE 

(TOP VIEW) 

CLKAB 1 
SAB 2 

A4 

A5 

GND 

VCC 
CLKBA 

SBA 
DE 
B1 
B2 
B3 

B4 
B5 

B6 
B7 
B8 

SN54ABT646 .•. FK PACKAGE 
(TOP VIEW) 

III <C 
a: III ;2 " (.)~ <C _ <C ....I ""' (.)....1 III 
ocnoz>ocn 

432 1 
5 

7 

8 

10 

22 
21 

20 

1112 13 14 15 16 17 1819 

r-.CXlOOCXlr-.CO 
<C<CZZIllIllIll 

(!) 

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 (DIR) determines which bus will receive data when DE is low. In the isolation mode (DE high), 
A data may be stored in one register andlor 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, 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 SN74ABT646 is available in TI'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 SN54ABT646 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT646 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 
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SN54ABT646, SN74ABT646 
OCTAL BUS TRANSCEIVERS AND RE.GISTERS 
WITH 3·STATE OUTPUTS 
SCBS068E-JULY 1991 - REVISED JULY 1994 

cc GI 
III III 
;:) ;:) 
GI GI 

'-v--' 
21 3 1 23 2 22 
OE DIR CLKAB CLKBA SAB SBA 
L L X X X L 

r-, r-, 
I III I 
I I I I 
I I I I 

cc GI 
III III 
;:) ;:) 
GI GI 

I I 
'II 
I I 

'-v--' 
21 3 23 2 
OE DIR CLKAB CLKBA SAB 
L H X X L 

REAL-TIME TRANSFER REAL·TIME TRANSFER 
BUSBTOBUSA BUSATOBUS B 

'-v--' '-v--' 
21 3 1 23 2 22 21 3 1 23 2 
OE DIR CLKAB CLKBA SAB SBA C5E 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, DW, JT, NT, and PW packages. 
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22 
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22 
SBA 

H 
X 



INPUTS 

OE DIR CLKAB CLKBA SAB 

X X i X X 

X X X i X 

H X i i 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 orL X H 

SN54ABT646, SN74ABT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS068E -JULY 1991 - REVISED JULY 1994 

FUNCTION TABLE 

DATAl/Os 

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 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. 

logic symbol:l: 

OE 

DIR 

CLKBA 

SBA 

CLKAB 

SAB 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

21 "-
3 

'"' L 
23 

22 

1 

2 

4 

5 
l[ 

6 

7 

8 

9 

10 

11 

G3 

3EN1 [BA) 
3 EN2[AB) 

C4 

G5 

C6 

G7 ., I"" 
~1 5 40 

~ '171 
5 1 

60 7 ~1 
2'17 I--

1 7 

:j: 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, NT, and PW packages. 
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20 

19 

18 

17 

16 

15 

14 

13 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 
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SN54ABT646, SN74ABT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS068E -JULY 1991 - REVISED JULY 1994 

logic diagram (positive logic) 

OIR ---"'---...... ---L_.J 

CLKBA~~---~----------~ 

SBA --==------~e--f 

CLKAB 

SAB~~---+~~ ~.------~ 

A 1 ----'-4_ ... --+-+--r-. 

L 

.----110 

...-t-t-----1p. C1 

, 
101--_+_--, 

C1 4---<III--+-~ 

.-t---!--+--+~20=- B1 

...I 

~---------------~v~----------------------J 
To Seven Other Channels 

Pin numbers shown are for the DB, OW, JT, NT, and PW packages. 

2-126 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • OALLAS. TEXAS 75265 



SN54ABT646, SN74ABT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS068E-JULY 1991 - REVISED JULY 1994 

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: 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) (see Note 2): DB package ................... 0.65 W 

DW package ................... 1.7 W 
NT package. . . . . . . . . . . . . . . . . . .. 1.3 W 
PW package ................... 0.7 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 oondHions beyond those indicated under "recommended operating conditions' 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. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils, 

except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SeBD002B. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI InputvoRage 

10H High-level output current 

10L Low-level output current 

at/av 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. 

PRODUCT PREVIEW Inlormallon ...-no prod.CIIln tho formative or en p/IH8 01 _opmont Cha__ datil ond .... 
_ .. lro dellan goala. TualnslrUn1lnl8 ........ tho rlgbllO 
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SN54ABT646 SN74ABT646 

MIN MAX MIN MAX 
UNIT 

4.5 5.5 4.5 5.5 V 

2 _if 2 V 

~.8 0.8 V 

o <l""'ee 0 Vee V 

1; -24 -32 mA 

g 48 64 rnA 

u: 5 5 nsN 
~ -55 125 -40 85 ·e 
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SN54ABT646, SN74ABT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATEOUTPUTS 
SCBS068E -JULY 1991 .,. REVISED JULY 1994 

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

TA=2S0C SN54ABT646 SN74ABT646 
PARAMETER TEST CONDITIONS 

MIN 

V,K VCC= 4.5 V, 11=-18mA 

VCCm4.5V, 10H =-3 rnA 2.5 

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

10H =-24 rnA 2 
VCC = 4.5 V 

IOH=-32 rnA 2-

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= 5.5 V, VO=2.7V 

10ZL:J: VCC= 5.5 V, VO=0.5V 

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 

Outputs high 

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

Cia Vo =2.5 V or 0.5 V AorB ports 

- On products compliant to MIL-STD-883, Class B, thiS parameter does not apply. 
t All typical values are at VCC = 5 V. 
:J: The parameters 10ZH and 10ZL include the input leakage current. 
§ 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 .~ 
±100 ~OO 

10§ ;.."'" 50 

-10§ '*' -50 

±100 d' 
50 4,'" 50 

-100 -180 -50 -180 -50 

250 250 

30 30 

250 250 

1.5 1.5 

7 

12 

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 e.ach input that is at the specified TTL voltage level rather than VCC or GND. 

MAX 

-1.2 

0.55 

±1 

±100 

10§ 

-10§ 

±100 

50 

-180 

250 

30 

250 

1.5 

UNIT 

V 

V 

V 

IIA 

IIA 
IIA 
IIA 
IIA 
mA 

IIA 
mA 

IIA 

rnA 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 

VCC=SV, 
TA=2SoC 

MIN MAX 

fclock Clock frequency 0 125 

tw Pulse duration, CLK high or low 4 

3.5 I High 
tsu Setup time, A or B before CLKABf or CLKBAf I Low 3 

th Hold time, A or B after CLKABf or CLKBA f 0 

PRODUCT PREVIEW Infonnallon e.n ..... produCIIln tho formal ... r 
d .. k!n phase 01 development. Charac18riaac data and _ 
speclllcatl ..... d .. lgn goals. T .... Ins1rumanIa ...... the right to 
ehange.r dlsconllnuo _ produC1I whhout nod .. . 
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SNS4ABT646 SN74ABT646 
UNIT 

MIN MAX MIN MAX 

0 125 0 125 MHz 

4~,Q~ 4 ns 

~4~' 3.5 
ns 

'(h+v 3 

0 0 ns 



SN54ABT646, SN74ABT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS068E-JULY 1991-REVISEDJULY 1994 

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, SN54ABT646 SN74ABT646 

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

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 .'" 1.5 6.9 
AorB BorA 

.{f! tpHL 1.5 3.3 5.9 1.5 6.9 

tpLH 
SABorSBAt 

1.5 4 6.1 & 1.5 7.1 
BorA 

1.. .... tpHL 1.5 3.6 6.9 1.5 7.9 

tpZH 
OE 

1 4.3 5.3 .;!:/ 1 6.3 
AorB 

tS' tpZL 2.1 5.8 7.4 2.1 8.8 

tPHZ 
OE 

1.5 3.5 7.3 <1:" 1.5 8.3 
AorB 

tpLZ 1.5 3 7 1.5 7.5 

tpZH 1.2 
DIR AorB 

4.5 5.7 1.2 6.7 

tpZL 2.5 6.5 9 2.5 9.5 

tpHZ 1.5 3.8 6.7 1.5 7.7 
DIR A orB 

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 1nIormaIIon....-no product8ln the -.. or 
d .. kln ~ of _optIIII1I. Cha_ dItII end ...... 
apec1_ ... are design goals. Tualinstru __ the rlglltlO 
chango .rdlBCOnUnllO_ prodUCII_ nOlI ... ~1ExAs 
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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 
SCBS068E-JULY 1991-REVISEDJULY 1994 

PARAMETER MEASUREMENT INFORMATION 

- S1 
From Output _-'_--4~-,-5'V°V°Ir° __ --/ 

Under Test 

CL = 50 pF 
(see Note A) T 5000 

LOAD CIRCUIT FOR OUTPUTS 

o 7V 

o Open 
TEST S1 

tpLWtpHL Open 
tpLzltpZL 7V 
tPHZ/tpZH Open 

3V 
Timing Input -------X1.5 V 

_____ J. 1'-______ OV 

14-- tw -----+I IIIII\.~ .1 
1 1_-- 3V 

Input 3 X",,1_.5_V __ 0 V 

1 su th 1 

Data Input ---*1.5V ~ :: 
VOLTAGE WAVEFORMS 

PULSE DURATION 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

Input 
(see Note B) ~1_.5_V __ .J¥\.1_.5_V __ :: 

Output 
Control 

3V 

~1.5 V ~\.1._5_V __ _ 
OV 

tPLH --J.--.! k tPHL 
tpZL ~ II1II- 1 

1 1 tpLZ ---+I ~ 

Output 
1 I ~-VOH 
1 !1.5V i 1.5V 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

--TI ..... {. 1 1' .... -- 3.5V 
1 ,1.5 V 1 £VOL+0.3V 

--+-1 --I. I' VOL 

tPHL --l.---.j ~ tpLH 

1 ~I VOH 

1 1 1 --- VOL 

1 ~HZ~ ~ 
tpZH ~ 1 

I --- VOH 

Output \'1.5 V T1.5V 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

!1.5V ~H-0.3V 
---oJ. =OV . - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

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 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 

~1ExAs 
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• State-of-the-Art EPIC-Hsn" 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 (DW) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (NT) and 
Ceramic (JT) 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' ABT646A. 

Output-enable (OE) and direction-control (OIR) 
inputs are provided to control the transceiver 
functions. In the transceiver mode, data present at 
t~e high-impedance port may be stored in either 
register or in both. 

SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS069E-

SN54ABT646A ••• JT PACKAGE 
SN74ABT646A ••• DB, OW, OR NT PACKAGE 

(TOP VIEW) 

CLKAB 1 

SAB 
DIR 

A5 
A6 
A7 
A8 

GND 

VCC 
CLKBA 
SBA 
OE 
B1 
B2 
B3 
B4 
B5 
B6 
B7 
B8 

SN54ABT646A .•• FK PACKAGE 
(TOP VIEW) 

!Xl « 
a: !Xl ;2 0 O~ « _ « .J O.J !Xl 
OC/)OZ>OCJ) 

4 3 2 1 

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 (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 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 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 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. 

-!!1TEXAS 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
SCBS069E-JULY 1991 -REVISED JULY 1994 

'--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 
BUS BTO BUSA BUSATO BUSB 

'--v--' '--v--' 
21 3 1 23 2 22 21 3 1 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 

Figure 1. Bus-Management Functions 
Pin numbers shown are for the DB, DW, JT, and NT packages. 
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TOAAND/ORB 

22 
SBA 

X 

22 
SBA 

H 
X 



INPUTS 

OE DIR CLKAB CLKBA SAB 

X X l' X X 

X X X l' X 

H X l' l' X 

H X HorL H or L X 

L L X X X 

L L X H orL X 

L H X X L 

L H H or L X H 

SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
SCBS069E-JULY 1991 - REVISED JULY 1994 

FUNCTION TABLE 

DATAl/Os 

SBA Ai 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 I nput disabled I nput 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:l: 

OE 

DIR 

CLKBA 

SBA 

CLKAB 

SAB 

Ai 

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] 
3EN2 [AB] 

C4 

G5 

C6 

G7 ., r-
>1 5 40 

J 'i71 
5 1 

60 7 ~1 
2'i7 -

1 7 

: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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20 

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 
SCBS069E-JULY 1991-REVISEDJULY 1994 

logic diagram (positive logic) 

OE 21 

OIR --,,-3_+-_-L~ 

CLKBA ~23>!..-.~ __ +_-_----------I 

SBA --=::..----f--+-I 

CLKAB 

SAB~2---~f--+-I .~~-----~ 

+-I",~~------------- , 

A1 ----34_ ..... -t-l-+-. 

I 
I 
I 
I 
I 
I 
I 
L 

_._--110 

..-t-t-----t~ C1 

101---+--, 

C1 <I------I--+_~ 

~1_+-t-..... -=2:=...O B1 

..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 
SCBS069E -JULY 1991 - REVISED JULY 1994 

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, Va ............. -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 (Va < 0) ....................................................... -50 mA 
Maximum power diSSipation at TA = 55°C (in still air) (see Note 2): DB package ............ , ... " . 0.65 W 

DW package ................... 1.7 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 condnions 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. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 

except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 3) 

SN54ABT646A SN74ABT646A 

MIN MAX MIN 
UNIT 

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 a VCC a VCC V 

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

10L Low-level output current 48 64 mA 

"'tiM Input transition rise or fall rate 5 5 ns/V 

TA Operating free-air temperature -55 125 -40 85 ·C 

NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 

~ThxAs 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
SCBS069E -JULY 1991 - REVISED JULY 1994 

electrjcal 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 = 4.5 V, IOH=-3mA 2.5 

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

IOH=-24mA 2 
VCC" 4.5 V 

IOH--32mA 2" 

IOl=48mA 
VOL VCC =4.5V 

IOl=64 mA 

VCC -5.5 V, Control inputs 
II 

VI = VCC or GND AorB ports 

10lH:I: VCC =5.5V, VO=2.7V 

10ll:l: VCC =5.5V, Vo = 0.5 V 

loff VCC=O, VI orVO S 4.5 V 

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

10~ VCC" 5.5 V, VO-2.5V -50 -100 

Outputs high 

ICC 
VCC = 5.5 V, 10. 0, 

Outputs low 
VI - VCC or GND 

Outputs disabled 

AICb# 
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 7 

Cio Vo = 2.5 VorO.5 V A or B ports 12 

" On products compliant to Mll-8TD-883, Class B, this parameter does not apply. 
t All typical values are at V CC = 5 V. 
:I: The parameters 10lH and lOll include the input leakage current. 
§ This data sheet limit may vary among suppliers. 

SN54ABT646A 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55" 

±1 ±1 

±100 ±100 

10§ 50§ 

-10§ -50§ 

±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 

.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 VCC or GND. 

UNIT 

V 

V 

V 

!lA 

!lA 
!lA 
!lA 
!lA 
mA 

!lA 
mA 

!lA 

mA 

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 

2-136 

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 
SCBS069E - JULY 1991 - REVISED JULY 1994 

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 (INPUn (OUTPUT) 
TA=2SoC UNIT 

MIN TYP MAX MIN MAX MIN MAX 

fmax 125 125 125 MHz 

tpLH 2.2 4 5.1 2.2 6.7 2.2 5.6 
CLKBA or CLKAB AorB ns 

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 ns 

tpHL 1.5 3.3 4.6 1.5 5.6 1.5 5.4 

tpLH 
SABor SBAt 

1.5 4 5.1 1.5 7.8 1.5 6.5 
BorA ns 

tpHL 1.5 3.6 4.9 1.5 6.2 1.5 5.9 

tpZH 
OE 

1.5 4.3 5.3 1.5 7 1.5 6.3 
AorB ns 

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 ns 

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 ns 

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 A orB ns 

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 mput. 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
SCBS069E-JULY 1991-REVISEDJULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output _ .... _--4.-~5'V°VO v-n __ ---/ 
Under Test 

CL=50pF 
(see Note A) T 500n 

TEST S1 

tpUi/tpHL Open 

tpLZ/tpZL 7V 

tpHzltpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------x:1.5 V 

------'. 1'------- OV 
14-- tw--+l 
1 1,.--_3V 

Input 3 X",,1_.5_V __ OV 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1_.5_V_......I~ .... 1_.5_V __ :: 

tpLH +--! ~ tPHL 

I I I ~--VOH 
I !1.5V 1 1.5V 

--+-1 ......I 1 . VOL 

tPHL --l.---.! ~ tPLH 

\L ~I VOH 
,1.5V T1.5V 

. -- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Dele Input 

Output 
Control 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

Output 
Waveform 2 
. S1 atOpen 
(see Note C) 

14 t ~ .1 
1 su th I 

---*1.5 V ~ :: 
VOLTAGE WAVEFORMS 

.SETUP AND HOLD TIMES 

~1.5V ~ .... 1._5_V __ _ 

tpZL ~ 14- 1 

3V ' 

OV 

I I tPLZ..--.I ~ 
--"';"1 "'{. I 1/--- 3.5 V 

I ,1.5 V 1.£ VOL+O.3V 
I . 1 - --- VOL 

I I ~PHZ -Jl/ I+-
tpZH~ _ I 

I -'-- VOH 
!1.5V ~H-0.3V 

___ oJ. =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 - 50 n. tr :5 2.5 ns, tf :5 2.5 ns. 

2-138 

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

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015j 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 

• Multiplexed Real-Time and Stored Data 

• Inverting Data Paths 
• Package Options Include Plastic 

Smail-Outline (OW) and Shrink 
Smail-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (NT) and 
Ceramic (JT) 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 
SCBS083C - JANUARY 1991 - REVISED JULY 1994 

SN54ABT651 ••. JT PACKAGE 
SN74ABT651 • •• DB, ow, OR NT PACKAGE 

(TOP VIEW) 

elKAB 1 
SAB 

OEAB 

A4 
A5 

A7 
A8 11 

GND 

VCC 
CLKBA 
SBA 
OEBA 
B1 
B2 
B3 
B4 
B5 
B6 
B7 
B8 

SN54ABT651 • •. FK PACKAGE 
(TOP VIEW) 

4 321 282726 
5 25 
6 24 
7 23 
8 22 
9 21 
10 20 
11 19 

121314 15161718 

""cooC,) CO"" co ««zzalalal 
(!) 

NC - No intemal connection 

OEBA 
B1 
B2 
NC 
B3 
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.ln this configuration, each output reinforces its input. When all 
the other data sources to the two sets of bus lines are at high impedance, each set remains 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. 

The SN54ABT651 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74ABT651 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 
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SN54ABT651, SN74ABT651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

. WITH 3-STATE OUTPUTS 
SCBS083C - JANUARY 1991 - REVISED JULY 1994 

3 

OEAB 
L 

3 

OEAB 
X 

L 
L 

'--..r--' 
21 23 

OEAB CLKAB CLKBA 
L X X 

2 

a:I 
III 
:::J 
a:I 

SAB 
X 

REAL·TIME T.RANSFER BUS B TO BUS A 

'--..r--' 
21 23 2 

OEAB CLKAB CLKBA SAB 
H i X X 

X X i X 

H i i X 

22 

SBA 
L 

22 

SBA 
X 

X 

X 

~ 

3 21 1 23 2 22 

OEAB OEAB CLKAB CLKBA SAB SBA 
H H X X L X 

REAL·TIME TRANSFER BUS A TO BUS B 

'--..r--' 
21 3 1 23 2 22 

OEAB OEAB CLKAB CLKBA SAB SBA 
H L HorL HorL H H 

STORAGE FROM A,B, OR A AND B TRANSFER STORED DATA TO A AND/OR B 

Figure 1. Bus-Management Functions 
Pin numbers shown are for the DB, OW, JT, and NT packages. 
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INPUTS 

OEAB OEBA CLKAB CLKBA SAB 

L H H orL H orL X 

L H i i X 

X H i HorL X 

H H i i X:j: 

L X H orL i X 

L L i i X 

L L X X X 

L L X H orL X 

H H X X L 

H H H or L X H 

H L H or L HorL H 

SN54ABT651, SN74ABT651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
SCBS083C- JANUARY 1991 - REVISED JULY 1994 

FUNCTION TABLE 

DATA I/O 

SBA Ai THRU A8 B1 THRU B8 
OPERATION OR FUNCTION 

X Input Input Isolation 

X Input Input Store A and B data 

X Input Unspecifiedt Store A, hold B 

X Input Output Store A in both registers 

X Unspecifiedt Input Hold A, store B 
X:j: Output Input Store B in both registers 

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 

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 various 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-ta-high transition on the clock inputs. 

:j: 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. 

logic symbol§ 

OEBA 
OEAB 

CLKBA 
SBA 

CLKAB 

SAB 

Ai 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

21 r.... 
3 

23 

22 
1 
2 

4 

L= 
5 

6 

7 

8 

9 

10 

11 

EN1 [BA) 
EN2[AB) 

C4 
G5 

C6 
G7 
"'] r 

~1 <J 5 40 

W" Vi 5 1 
60 7 ~1[> 

~ 1 7 2'1 

§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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SN54ABT651, SN74ABT651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3~STATE OUTPUTS . 
SCBS083C - JANUARY 1991 - REVISED JULY 1994 

logic diagram (positive logic) 

OEBA 

OEAB 

CLKBA~------+-----------------i~ __ -------------r. 
SBA -=~----+-..... >-e------------. 

CLKAB 

SAB --"------t-+-...-J >-e---------, 

-+.+~.-+----------

Ai ...;4",,+;--roH 

~.~+-~---------

~----------------~vr-------------------J 
To Seven other Channels 

Pin numbers shown are for the DB, OW, 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 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: SN54ABT651 .................................... 96 mA 

SN74ABT651 .................................... 128 mA 
Input clamp current, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (V 0 < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DB package ................... 0.65 W 

OW package ................... 1.7 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. 

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

2-142 

2. The maximum package power dissipation is calculated using a Junction temperature of 150·C and a board trace length of 750 mils, 
except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 
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SN54ABT651, SN74ABT651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS083C - JANUARY 1991 - REVISED JULY 1994 

recommended operating conditions (see Note 3) 

SN54ABT651 SN74ABT651 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 .if 2 V 

VIL Low-level input voltage tffi·8 0.8 V 

VI Input voltage O~\tee 0 Vee V 

10H High-level output current {:'" -24 -32 mA 

10L Low-level output current is' 48 64 mA 

At//W Input transition rise or fall rate ~ 5 5 ns/V 

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

NOTE 3: 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 CONDITIONS 
TA = 25'C 

MIN 

VIK Vee = 4.5 V, 11=-18mA 

Vec = 4.5 V, IOH=-3mA 2.5 

VCC= 5V, IOHa-3mA 3 
VOH 

IOH=-24mA 2 
Vee = 4.5 V 

10H =-32 mA 2" 

IOL=48 mA 
VOL Vee = 4.5 V 

10L=64mA 

Vec=5.5V, Control inputs 
II 

VI = Vec or GND A orB ports 

10ZH:t: Vec= 5.5 V, Vo = 2.7 V 

10ZL:t: VCC- 5.5V, VO= 0.5 V 

loff Vec= 0, VI or Vo ,,;; 4.5 V 

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

10§ Vec=5.5V, VO=2.5V -50 

Outputs high 

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

Outputs disabled 

Aleel! 
Vec = 5.5 V, One input at 3.4 V, 
Other inputs at Vee 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 

" On products compliant to MIL-STD-883, elass B. thiS parameter does not apply. 
t All typical values are at Vec = 5 V. 

TYPt 

-100 

6 

7.5 

SN54ABT651 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55" ;1& 
±1 ;,Sil 

±100 :!Ztl00 

50 /-:- 50 

-50 c? -50 

±100 .tl::! 
50 "t 50 

-180 -50 -180 

250 250 

30 30 

250 250 

1.5 1.5 

:t: 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. 

SN74ABT651 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-50 -180 

250 

30 

250 

1.5 

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

PRODUCTPREYlEWlnIornNItIon .......... procI_lnI!!oIonnollveOt Cn phaaa 01 davtlopment C_ cIaIa and ..... 
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UNIT 

V 

V 

V 

!iA 

!iA 
!iA 
!iA 
IJA 
mA 

IJA 
mA 

!iA 

mA 

pF 

pF 
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SN54ABT651, SN74ABT651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
SCBS083C - JANUARY 1991 - REVISED JULY 1994 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 

VCC=SV, 
SN54ABT651 SN74ABT651 

TA=2SoC UNIT 
MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 125 o _.(125 0 125 MHz 

tw Pulse duration, CLK high or low 4 ~~"':~ 4 ns 

tsu Setup time, A or B before CLKAB't or CLKBA't 3 -{}.~'" 3 ns 

th Hold time, A or B after CLKAB't or CLKBA't 0 ".q'D 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=SV, 

SN54ABT6S1 SN74ABT651 
PARAMETER (INPUT) (OUTPUT) 

TA =2SoC 

MIN TYP MAX MIN MAX MIN MAX 

fmax 125 125 125 

tpLH 2.2 4 
CLKBA or CLKAB AorB 

5.1 2.2 5.9 2.2 5.6 

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 

#6 tpHL 1.5 3.3 4.6 1.5 1.5 5.4 

tpLH 
SABorSBAt 

1.5 4 5.1 1.5 AV6.8 1.5 6.5 
AorB 

1.a...'" 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 

~f.f'.5 tpZL 2.5 5.7 6.8 8.9 2.5 8.5 

tpHZ 
OEBA 

1.5 3.2 4.5 4f'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 
OEAB B 

6.1 1.8 6.7 1.8 6.5 

tpZL 2.9 5.5 6.5 2.9 7.6 2.9 7.4 

tpHZ 
OEAB B 

1.5 3.3 4.5 1.5 6.5 1.5 5.5 

tpLZ 1.5 3.4 4.4 1.5 5.2 1.5 5.1 

t These parameters are measured with the intemal output state of the storage register opposite to that of the bus input. 

PIIODUCT PIIEVlEW 1_ con ...... prod_In 1he _ve or =: phaso of development. C_~otIc cIaIa Ind o1her 
calIo .. IItdlllan gooil. T .... lnslrumanlB ........ 1he rlghtto 
or dI ... ntI .... lheie prodUCII without nDII ... 

2-144 

~1EXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



SN54ABT651, SN74ABT651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS083C-JANUARY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT-INFORMATION 

o 7V 

S1 o Open 

r' 
From Output _ ..... _-4~--'svo0V'nv--__ .../ 

Under Test 

CL = 50 pF 
(see Note A) T soon 

TEST S1 

tpLHftpHL Open 
tPLZftpZL 7V 
tpHzltpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------X1.S V 

------'. 1\...------ ov 
14-- tw--+i 
1 1,--__ 3V 

Input 3 X\.,1._S_V __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~ ... 1._S _V_--,¥,-1_.S_V __ :: 

tpLH --J.-----.! ~ tPHL 

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

--+-1 --t. 1 VOL 

tpHL --l.--.! ~ tPLH 

1 ~I VOH 
\1.SV F1.SV 

. - VOL 

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 at7V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

14 .1. th ~ 
1 tsu r 1 

__ ..JX1.SV ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.SV ~,-1._SV __ _ 

tpZL ~ 14- 1 

3V 

OV 

1 ItPLZ~ ~ 
--';-1 ""\{. 1 1, .... -- 3.S V 

1 ,1.SV 1 -I VOL+0.3V 
1 . 1 T --- VOL 

1 ~HZ~ ~ 
tpZH ~ 1 

1---- VOH 
!1.5V "\(>H-0.3V 

___ 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 S 10 MHz, Zo = 50 n. 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 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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• State-of-the-Art EPIC-nBTM 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' 
54-mA loll 

• Package Options Include Plastic 
Small-Outline ((DW» and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (NT) and 
Ceramic (JT) 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' ABT652. 

SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS070D - JULY 1991 - REVISED JULY 1994 

SN54ABT652 .•• JT PACKAGE 
SN74ABT652 ••• DB, OW, OR NT PACKAGE 

(TOP VIEW) 

A1 

A5 
A6 

ClKAB 1 
SAB 

OEAB 
A1 
A2 

A7 
A8 11 

GND 

VCC 
CLKBA 
SBA 

B1 
B2 
B3 
B4 
B5 
B6 
B7 
B8 

SN54ABT652 ••• FK PACKAGE 
(TOP VIEW) 

4 3 2 1 28 2726 
5 25 

6 24 

7 23 

8 22 

21 

10 20 

11 19 
12 1314 15 16 17 18 

to-CXlCC,)CXlto-CO 
c(c(zzalalal 

C!J 

NC - No internal connection 

OEBA 
B1 
B2 
NC 
B3 
B4 
B5 

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. When ail other 
data sources to the two sets of bus lines are at high impedance, each set of bus lines remains 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 puildown resistor; the minimum value of the resistor is 
determined by the current-sourcing capability of the driver (A to B). 

The SN74ABT652 is available in TI's shrink small-outline package (OB), which provides the same I/O pin count 
and functionality of standard smail-outline packages in less than half ~he printed-circuit-board area. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION. 

~::rI:=:; ~":.: = ~:.~..:n. ~::nfonn to 
Production p ...... lng _ not _iy Include -m 
poIIlIIetars. 
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SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS070D-JULY 1991- REVISED JULY·1994 

description (continued) 

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 DATA IIOt 

OEAB 
OPERATION OR FUNCTION 

OEBA CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8 

L H HorL 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 Unspecifiect* Store A, hold B 

H H l' l' x:f: X Input Output Store A in both registers 

L X H or L l' X X Unspecifiect* Input Hold A, store B 

L L l' l' X X:f: 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 Real-time A data to B bus 

H H H orL 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 vanety of level oomblnatlons 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. 

:f: Select control,. L; olocks oan occur simultaneously. 
Select oontrol = H; olocks must be staggered in order to load both registers. 

~ThxAs . 
INSTRUMENTS 
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'---v---I 
3 21 1 23 2 22 

OEAB OEBA CLKAB CLKBA SAB SBA 
L L X X X L 

REAL·TIME TRANSFER 
BUSBTO BUSA 

'---v---I 
3 21 1 23 2 22 

OEAB OEBA CLKAB CLKBA SAB SBA 
X H t X X X 
L X X t X X 
L H t t X X 

STORAGE FROM 
A, B, OR A AND B 

SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
SCBS070D -JULY 1991 - REVISED JULY 1994 

'---v---I 
3 21 1 23 2 22 

OEAB OEBA CLKAB CLKBA SAB SBA 
H H X X L X 

REAL·TIME TRANSFER 
BUSATOBUSB 

'---v---I 
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. OW. JT. and NT packages. 
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SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS070D-JULY 1991 -REVISED JULY 1994 

logic symbolt 

OEBA 
OEAB 

CLKBA 
SBA 

CLKAB 
SAB 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

21 r-. 
3 
23 
22 
1 
2 

4 

5 
-L 

6 

7 

8 

9 

10 

11 

EN1 [BA] 
EN2[AB] 

C4 
G5 

C6 
G7 ,. r 

<?:1 5 4D 

~ '171 5 1 

6D 7 ~1 
2'17 f---

1 7 

tThis symbol is in accordance with ANSVIEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the DB. DW. JT. and NT packages. 
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logic diagram (positive logic) 

SBA...:2:;:.2 ____ I-+-I 

CLKAB 

SAB~2~--~_r*_l 

A1 _4-=---4+-+-1-+ ... 

L 

..._--110 

~-+----II> C1 

SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS070D-JULY 1991-REVISEDJULY 1994 

101---+--. 

C1 <I---4I--+-t---. 

, 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

..J 

20 B1 

~------------------~v~------------------~ 
To Seven Other Channels 

Pin numbers shown are for the DB, OW, JT, and NT packages. 
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SN54ABT652, SN74ABT~2 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS ' 
SCBS070D -JULY 1991 - REVISED JULY 1994 

ab$olute 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: SN54ABT652 .................................... 96 rnA 

SN74ABT652 .................................... 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) (see Note 2): DB package ................... 0.65 W 

DW package ................... 1.7 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 condHions 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. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 

except for the NT package,. which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 3) 

VCC Supply voltage 

VIH High-level input voHage 

VIL Low-level input voltage 

VI I nput voltage 

10H High-level output current ' 

IOL Low-level output current 

!J.t/!;.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating pins (Input or 1/0) must be held high or low. 

PRODUCT PREVIEW Informaa .. concerna productB In the _ .. or desIGn _ 01 doveIopment. c_aac _ MId _ 
apoclllcaU.na .. design goala. T .... 11II1I'IImIIIII _ the right to 
cnango or dlacontlnue _ producta without noaos. 
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SN54ABT652 SN74ABT652 

MIN MAX MIN MAX 
UNIT 

4.5 5.5 4.5 5.5 V 

2 ~ 2 V 

tfi!J:8 0.8 V 

o (J<evCC 0 VCC V 

(7 -24 -32 mA 

is' 48 64 mA 

§' 5 5 ns/V 
~-55 125 -40 85 ·C 



SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
'SCBS070D-JULY 1991 - REVISED JULY 1994 

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

PARAMETER TEST CONDITIONS 
TA = 25°C 

MIN 

VIK VCC~4.5V, 11~-18mA 

VCC =4.5 V, IOH=-3mA 2.5 

VCC=5V, 10H =-3 rnA 3 
VOH 

IOH=-24mA 2 
VCC= 4.5 V 

10H=-32 rnA 2' 

IOl~48 rnA 
VOL VCC = 4.5 V 

IOl=64 rnA 

VCC=5.5V, Control inputs 
II 

VI = VCC or GND A or B ports 

10lH:!: VCC = 5.5 V, VO=2.7V 

lOll:!: VCC = 5.5 V, VO= 0.5 V 

loft VCC= 0, VI orVO ~ 4.5 V 

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

10§ VCC-5.5V, VO=2.5V -50 

Outputs high 

ICC 
VCC-5.5V, 10~O, Outputs low 
VI ~ VCC or GND 

Outputs disabled 

dlCCII 
VCC=5.5 V, One input at 3.4 V, 
Other inputs at V CC or GND 

Ci VI = 2.5 VorO.5 V Control inputs 

Cio Vo =2.5 VorO.5 V A or B ports 

, On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
t All typical values are at V CC = 5 V. 

TYPt 

-100 

7 

12 

SN54ABT852 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55' "~ 
±1 ~1 

±100 .~OO 
50 f..~ 50 

-50 ;;: -50 

±100 ",0'" 
50 ~~ 50 

-180 -50 -180 

250 250 

30 30 

250 250 

1.5 1.5 

:!: The parameters 10lH and lOll 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. 

SN74ABT652 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 

±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 TIL voltage level rather than VCC or GND. 

UNIT 

V 

V 

V 

IIA 

IIA 
IIA 
IIA 
IIA 
mA 

IIA 
rnA 

IIA 

rnA 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 

fclock Clock frequency 

tw Pulse duration, ClK high or low 

tsu Setup time, A or B before ClKABi or ClKBA i 

th Hold time, A or B after ClKASi or ClKBAi 

PRODUCT PREVIEW I_D .......... prod_In tile formative or 

~
• phase of development Cha __ data and Diller .... deoIg.goiIls. _1nIIrU __ 1htrlghtID 

or dlocontln •• _ producII without n .. ce. 

VCC=5V, 
TA = 25°C 

MIN 

0 

4 

3.5 

~TEXAS 
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0 

MAX 

125 

POST OFFICE BOX 6S5303 • DAlLAS, TEXAS 75265 

SN54ABT852 SN74ABT852 
UNIT 

MIN MAX MIN MAX 

o .. 0\25 0 125 MHz 

tf}:,~. 4 ns 

~'t~. 3.5 ns 
'0;0 0 ns 
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SN54ABT652, SN74ABT6~2 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
SCBS070D-JULY 1991- REVISED JULY 1994 

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 (INPUT) (OUTPUT) 
TA = 25°C 

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 7 1.5 6.7 
AorB BorA 

~ tpHL 1.5 4.4 5.7 1.5 1.5 6.7 

tpLH 
'SABorSBAt 

1.5 4.6 5.9 1.5 §.4 1.5 6.9 
BorA 

1.5 Ii! 8 tPHL 1.5 5.4 6.7 1.5 7.7 

tPZH 
OEBA 

1.3 3.3 4.6 1.~~ 6 1.3 5.8 
A 

?1i" tpZL 2.5 4.5 6.8 8.9 2.5 8.5 

tpHZ 
OEBA 

1.5 6.2 7.7 ,S.5 8.3 1.5 8.2 
A 

l?' 1.5 tpLZ 1.5 5 6.3 7.1 1.5 6.8 

tpZH 
OEAB B 

1.8 3.8 6.1 1.8 6.9 1.8 6.5 

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 Internal output state of the storage register opposite to that of the bus Input. 

PRODUCT PREVIEW InlonnaUOn co ...... products In 1110 _ Of == 01 -.pmant. Characts~8II. data .,d _ 
...... deslgn goals. T_ln_ ........ 1I1o~ght'" 

.r discontinue_ products without nolice. 
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UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



SN54ABT652, SN74ABT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS070D - JULY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

Sl o Open 

r' 
From Output _ ...... _~ ...... _5'V°V°Ir° __ --/ 

Under Test 

CL =50pF 
(see Note A) T 5000 

TEST Sl 

tpUi/tpHL Open 
tPLZ/tpZL 7V 
tPHZ/tpZH Open 

-::-

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------X1.5 V 

------'. I~------ ov 
14-- tw--+i 
I 1 __ -- 3V 

Input 3 X",,1_.5_V __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=¥1_.5_V __ -,~1.5V :: 

tpLH +----! H tPHL 

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

--+-1 ---' I VOL 

tPHL~ ~tPLH 
\L v.-=-I VOH 
\.1.5 V r1.5V 

. - 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 

Sl at7V 
(see Note C) 

Output 
Waveform 2 
Sl atOpen 

(see Note C) 

I4 t *tL~ I su .,. I 

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

SETUP AND HOLD TIMES 

~1.5 V ~=1.=5=V===== :: 
tpZL ~ 14- I 

I ItPLZ~ ~ 
--"';"1 .... {. I 1/--- 3.5V 

I \.1.5 V I -/VOL+0.3V 
I . IT --- VOL 
I I}PHZ ~ j4-

tpZH~ _ I 

I --- VOH 
!1.5V ~H-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 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 outpu1 with internal conditions such that the outpu1 is high except when disabled by the outpu1 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-HBrM 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' 
54-mAlod 

• Package Options Include Plastic 
Small-Outline (OW) and Shrink 
Smail-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (NT) and 
Ceramic (JT) 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. 
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 
1991 - REVISED JULY 1994 

SN54ABT652A .•• JT PACKAGE 
SN74ABT652A ••. DB, OW, OR NT PACKAGE 

(TOP VIEW) 

CLKA8 
SA8 

OEA8 3 

A7 
A8 11 

GND 

VCC 
CLK8A 
S8A 
OE8A 
81 
82 
83 
84 
85 
86 
87 
88 

SN54ABT652A ... FK PACKAGE 
(TOP VIEW) 

4 
5 

321 282726 

7 

8 

9 

10 

25 

24 

23 
22 

21 

20 

81 
82 
NC 
83 
84 

11 19 85 
12 1314 15 16 17 18 

NC - No internal connection 

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 CLKBA) inputs regardless ofthe 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 D-type flip-flops by 
simultaneously enabling OEAB and OEBA. In this configuration, each output reinforces its input. 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. 

To ensure the high-impedance state during power up or power down, OEBA 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 
(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 SN74ABT652A 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. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

-!!1TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT652A, SN74ABT652A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3~STATE OUTPUTS 
SCBS072D - SEPTEMBER 1991 - REVISED JULY 1994 

desc;rlption (continued) 

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 DATAI/ot 
OPERATION OR FUNCTION 

OEAB OEBA CLKAB CLKBA SAB SBA A1 THRU AS B1 THRU BS 

L H HorL H or L X X Input Input Isolation 

L H i i X X Input Input Store A and 8 data 

X H i H orL X X Input Unspecifiecfl: Store A, hold 8 

H H i i x:f: X Input Output Store A in both registers 

L X H or L i X X Unspecified:f: Input Hold A, store 8 

L L i i X x:f: Output Input Store 8 in both registers 

L L X X X L Output Input Real-time 8 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 Real-time A data to B bus 

H H H orL X H X Input Output Stored A data to B bus 

H L H or L H orL 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-ta-high transition on the clock inputs. 

:f: Select control = L; clocks can occur simultaneously. 
Select control = H; clocks must be staggered hi order to load both registers. 

~1ExAs 
INSTRUMENTS 
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~ 
3 21 1 23 2 22 

OEAB OEBA CLKAB CLKBA SAB SBA 
L L X X X L 

REAL·TIME TRANSFER 
BUSBTOBUSA 

~ 
3 21 23 2 22 

OEAB OEBA CLKAB CLKBA SAB SBA 
X H l' X X X 
L X X l' X X 
L H l' l' X X 

STORAGE FROM 
A, B, OR A AND B 

SN54ABT652A, SN74ABT652A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
SCBS072D - SEPTEMBER 1991 - REVISED JULY 1994 

~ 
3 21 1 23 2 22 

OEAB OEBA CLKAB CLKBA SAB SBA 
H H X X L X 

REAL·TIME TRANSFER 
BUSATOBUSB 

~ 
3 21 23 2 22 

OEAB OEBA CLKAB CLKBA SAB SBA 
H L L L H H 

TRANSFER STORED DATA 
TO A AND/OR B 

Figure 1. Bus-Management Functions 
Pin numbers shown are for the DB, DW, JT, and NT packages. 
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INSTRUMENTS 

POST OFFICE eox 655303 • DALLAS. TEXAS 75265 2-159 



SN54ABT652A, SN74ABT652A 
OCTAL. BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS072D - SEPTEMBER 1991 - REVISED JULY 1994 

( 

logic symbolt 

OEBA 
OEAB 

OLKBA 
SBA 

OLKAB 
SAB 

21 
.3 

23 
22 
1 
2 

.... EN1 [BA] 
EN2[AB] 

04 
G5 

06 
G7 .., r 

4 2:1 5 4D 
A1 

A2 

A3 

A4 

A5 

A5 

A7 

A8 

5 
l[ 

6 

7 

8 

9 

10 

11 

V1 5 1 

6D 7 2:1 
2V 

1 7 

J 
-

t 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 



logic diagram (positive logic) 

SN54ABT652A, SN74ABT652A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS072D - SEPTEMBER 1991 - REVISED JULY 1994 

CLKBA~2~3--------~--------------------~ 

SBA~2=2~ ______ -r" 
CLKAB 

SAB~2~------~~; 

+~~~,-+------------- , 
101--"--. 

C1 <J-_____ f--+_~ 

A1 4 
....... t-t-+--+-~20!<-- 81 

L 

._--110 

H-f-----jp. C1 

..J 

~--------------------~V~--------------------~I 
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 
SCBS072D - SEPTEMBER 1991 - REVISED JULY 1994 

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: SN54ABT652A ................................... 96 mA 

SN74ABT652A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 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) (see Note 2): DB package ................... 0.65 W 

OW package ................... 1.7 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. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 

except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 3) 
SN54ABT652A SN74ABT652A 

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 Vec V 

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

10L LOW-level output current 48 64 mA 

Iltlllv I nput transition rise or fall rate 5 5 ns/V 

TA Operating free-air temperature -55 125 -40 85 ·C 

NOTE 3: Unused or floating pins (Input or 110) must be held high or low. 

~1ExAs . 
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SN54ABT652A, SN74ABT652A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
SCBS072D - SEPTEMBER 1991 - REVISED JULY 1994 

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

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYPt MIN 

VIK VCC= 4.5 V, 11=-1BmA 

VCC = 4.5 V, IOH=-3mA 2.5 

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

10H =-24 mA 2 
VCC = 4.5 V 

IOH=-32mA 2' 

IOl=4BmA 
VOL VCC=4.5 V 

10L= 64 mA 

VCC = 5.5 V, Control inputs 
II 

VI = VCC or GND A or B ports 

10ZH:J: Vcc = 5.5 V, Vo = 2.7 V 

10ZL:J: VCC=5.5V, Vo =0.5V 

loll VCC=O, VI or VO:5 4.5 V 

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

10§ VCC=5.5V, Vo = 2.5 V -50 -100 

Outputs high 

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

Outputs disabled 

alCCl1 
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 7 

Cio Vo = 2.5 V or 0.5 V A or B ports 12 

• On products compliant to MIL-STD-B83, Class B, thiS parameter does not apply. 
t All typical values are at VCC = 5 V. 

SN54ABT652A 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55' 

±1 ±1 

±100 ±100 

50 50 

-50 -50 

±100 

50 50 

-1BO -50 -1BO 

250 250 

30 30 

250 250 

1.5 1.5 

:J: 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. 

SN74ABT652A 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-50 -1BO 

250 

30 

250 

1.5 

11 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 

IIA 

IJA 
IJA 
IJA 
IIA 
mA 

IJA 
mA 

IJA 

mA 

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 

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 ClKBAi 

VCC=5V, 
TA = 25°C 

MIN 

0 

4 

3 

0 

~TEXAS 
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MAX 

125 

POST OFFICE BOX 655303 • OALLAS, TEXAS 75265 

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 
SCBS072D- SEPTEMBER 1991 - REVISED JULY 1994 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperatu~. CL = 50 pF (unless otherwise noted) (see Figure 2) 

FROM TO 
Vcc=5V. SN54ABT652A SN74ABT652A 

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

MIN TYP MAX MIN MAX MIN MAX 

fmax 125 200 125 125 MHz 

tplH 2.2 4 5.1 1.7 5.9 2.2 5.6 
elK BorA ns 

tpHl 1.7 4 5.1 1.7 5.9 1.7 5.6 

tplH 1.5 3 4.3 1 5 1.5 4.8 
AorB BorA ns 

tpHl 1.5 3.3 4.6 1 5.6 1.5 5.4 

tplH 1.5 4 5.1 1.5 6.8 1.5 6.5 
SABor SBAt BorA ns 

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 ns 

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 ns 

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 ns 

tpZl 3 5.5 6.5 3 8.9 3 7.4 

tpHZ 1.5 3.3 4.5 1 8 1.5 5.5 
OEAB B ns 

tpLZ 1.5 3.4 4.4 1.5 6.8 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. 
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SN54ABT652A, SN74ABT652A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS072D - SEPTEMBER 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output _ ..... _--4.----'svoov°v--__ J 

Under Test 

CL=SOpF 
(see Note A) I 5000 

TEST S1 

tPLH/tPHL Open 

tPLZ/tpZL 7V 

tPHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------X 1.S V 
_____ .1. 1'-______ OV 

IIII--tw~ 

I 1,..---3V 

Input 3 X,-1._SV __ OV 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=¥ ... 1.5 .... _V_--,~1.5V :: 

tPLH +--! k tPHL 

1 I I ~--VOH 
1 !1.5V I 1.SV 

--;-1 --J I. VOL 

tPHL~ ~tpLH 
\L v.-:::-I VOH 
,1.5 V T1.SV 

. - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and lig capacitance. 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at7 V 
(see Note C) 

Output 
Waveform "2 
S1 atOpen 

(see Note C) 

I .. +_ ~~ ~I 
1 ... u th I 

---)k1.SV ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.SV ¥r-1.-SV--- :: 

tPZL ~ 14- 1 

1 1 tpLZ --.I ~ 
----rI"""\L. I p--- 3.S V 

1 ,1.SV 1 VOL+0.3V 
1 • 1 - --- VOL 

1 ~HZ ~ j4-
tpZH~" 1 

I --- VOH 
!1.SV ~H-0.3V 

__ -J. -OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL E;NABLING 

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 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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SN54ABT657, SN74ABT657 
OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3·STATE OUTPUTS 
SCBS192A - JANUARY 1991 - REVISED JULY 1994 

• State-of-the-Art EPIC-nBTM 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 

• Flow-Through Architecture Optimizes 
PCB Layout 

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

• Package Options Include Plastic 
Small-Outline (DW) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (NT) and 
Ceramic (JT) DIPs 

description 

The 'A8T65? transceivers contain eight non
inverting buffers with parity generator/checker 
circuits and control signals. The transmit/receive 
(TiR) 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 

SN54ABT657 •.• JT PACKAGE 
SN74ABT657 ••• DB, OW, OR NT PACKAGE 

(TOP VIEW) 

T/R OE 
A1 B1 
A2 B2 

B3 
A4 B4 
A5 GND 

Vcc GND 
A6 B5 

B6 
A8 B7 

ODD/EVEN 11 B8 
ERR PARITY 

SN54ABT657 .•. FK PACKAGE 
(TOP VIEW) 

4321282726 
5 25 
6 24 

PARITY 7 23 
NC 8 22 

B8 9 21 
B7 10 20 

B6 11 19 
121314 1516 17 18 

NC - No internal connection 

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 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, 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, 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 SN?4A8T65? 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-IIB is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concerns prodUCl8ln!he runnaUva or e88 n phase of development Ch. __ and other 
IcaU.ns oro daslgn goals. Taxas instruments _tho ~ght 10 

or dlSCOIIIInuo theee prodUCl8 without nau ... ~TEXAS 
INSTRUMENTS 
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SN54ABT657, SN74ABT657 
OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3-STATE OUTPUTS 
SCBS192A- JANUARY 1991 - REVISED JULY 1994 

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. ' 

FUNCTION TABLE 

NUMBER OF A OR B INPUTS INPUT/OUTPUT 
INPUTS THAT ARE HIGH OE T/R ODD/EVEN PARITY 

logic symbolt 

0,2,4,6,8 

1,3,5,7 

Don't care 

OE 

TiR 

ODD/EVEN 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

L H H 

L H L 

L L H 

L L H 

L L L 

L L L 

L H H 

L H L 

L L H 

L L H 

L L L 

L L L 

H X X 

24 r... 

1 " 
G3 

11 L-
3 EN1/3G5 [REC] 

3EN2[XMIT] 

N4 ., 
2 

Vi 1 

~ Z11 t> 
3 

4 

5 

6 

8 

9 

10 

- 11 2 kt> - 12 - 13 - 14 - 15 
- f- 16 
- f- 17 

f- 18 

H 

L 

H 

L 

H 

L 

L 

H 

H 

L 

H 

L 

Z 

.- ... 
2V ~ 

4,2V 

~ 5 

4,1 V 

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 

Bl 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

PARITY 

Transmit 

Transmit 

Receive 

Receive 

Receive 

Receive 

TransmH 

Transm~ 

Receive 

Receive 

Receive 

Receive 

Z 



SN54ABT657, SN74ABT657 
OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3·STATE OUTPUTS 
SCBS192A- JANUARY, 1991 - REVISED JULY 1994 

logic diagram (positive logic) 

Tift" 1 

OE 
A1 

A2 

A3 

A4 

A5 

.A6 

A7 

A8 

ODD/EVEN 

24 
2 

3 

4 

5 

6 

8 

9 

10 

11 

..... 

..... 

" ..... 

..... 
r-... ..... 

..... 

" ..... 

" ..... 

~ 

Y~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 

. ...c::::: ..... 

-
<J>-< 
<t>-
<t>-

<J>-< -
T 1>- -

<t>-

-" 
~ -
-" 
~ -
-" 
~ 

""""J.1 23 B1 
I 

""""J.1 22 B2 
T 

~ 21 B3 
1 

rJ..t 20 B4 
T 

rJ..t 17 B5 
I 

rJ..t 16 B6 
I 

~ 15 B7 

1 
rJ..t 14 B8 

I 

I i>-
1 

....., 

<t> 

-" 
~ 

Pin numbers shown are for the DB. OW. JT. and NT packages. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

-

~ .. 13 - 1 ::c- 12 

PARIT'I 

..... 

2-169 

~ 
W -> w 
a: 
a. 
b 
::l 
C o 
a: 
a. 



"lJ 
J] 
o c 
c: n 
-I 
"lJ 
J] 
m 
< -, 
~ 

SN54ABT657, SN74ABT657 
OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND3-STATE OUTPUTS . 
SCBS192A-JANUARY 1991-REVISEDJULY 1994 

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: SN54ABT657 ............ ; . . . . . . . . . . . . . . . . . . . . . .. 96 mA 

SN74ABT657 .................................... 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) (see Note 2): DB package ................... 0.65 W 

OW package ................... 1.7 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 condnions 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 clamJXurrent ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils, 

except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SeBD002B. 

recommended operating conditions (see Note 3) 
SN54ABT657 SN74ABT657 

MIN MAX MIN MAX 
UNIT 

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 

!J.t/l1v Input transition rise or fall rate 5 5 ns/V 

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

NOTE 3: Unused or floating pins (input or I/O) must be held higl) or low. 
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SN54ABT657, SN74ABT657 
OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 
SCBS192A - JANUARY 1991 - REVISED JULY 1994 

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

PARAMETER TEST CONDITIONS 
TA = 25°C 

MIN 

VIK Vee = 4.5 V, II =-18mA 

Vee = 4.5 V, IOH=-3mA 2.5 

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

IOH=-24mA 2 
Vee - 4.5 V 

IOH=-32mA 2" 

IOL=48mA 
VOL Vee - 4.5 V 

IOL-64 mA 

Vee = 5.5 V, Control inputs 
II 

VI = Vee or GND A or B ports 

10lH:!: Vee =5.5V, VO=2.7V 

lOlL:!: Vee = 5.5 V, Vo = 0.5 V 

loff Vee=O, VI orVo:S4.5 V 

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

10§ 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 = 5.5 V, Outputs enabled 

~Iee~ 
One input at 3.4 V, Data inputs 

Outputs disabled Other inputs at 
Vee orGND Control inputs 

ei VI = 2.5 V or 0.5 V Control inputs 

eio Vo = 2.5 VorO.5 V IAorBports 

" On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
t All typical values are at Vee = 5 V. 

TYPt 

-100 

SN54ABT657 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55" 

±1 ±1 

±100 ±100 

50 50 

-50 -50 

±100 

50 50 

-180 -50 -180 

250 . 250 

30 30 

250 250 

1 1.5 

0.05 0.05 

1.5 1.5 

:!: The parameters IOlH and lOlL 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. 

SN74ABT657 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-50 -180 

250 

30 

250 

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 Vee or GND. 
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UNIT 

V 

V 

V 

IJA 

!lA 
!lA 
IJA 
!lA 
mA 

!lA 
mA 

!lA 

mA 

pF 

pF 
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SN54ABT657,SN74ABT657 
OCTAL TRANSCEIVERS WITH PARITY GENE,RATORS/CHECKERS 
AND 3·STATE OUTPUTS 
SCBSI92A-JANUARY 1991 - REVISED JULY 1994 

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, SN54ABT657 SN74ABT657 

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

MIN TYP MAX MIN MAX MIN MAX 

tpLH 1.1 3.3 5 1.1 1.1 5.5 
AorB BorA ns 

tpHL 1.2 3 4.3 1.2 1.2 4.8 

tpLH 2.6 6.5 8.7 2.6 2.6 10.1 
A PARITY ns 

tpHL 3.2 7 9.1 3.2 3.2 10.6 

tpLH 
ODD/EVEN PARITY, ERR 

1.7 5 6.6 1.7 1.7 7.3 
ns 

tpHL 1.9 5 6.6 1.9 1.9 7.3 

tpLH 
ERR 

5.3 9.2 11.7 5.3 5.3 13.8 
B ns 

tPHL 5.2 9.6 12.1 5.2 5.2 14.5 

tPLH 
ERR 

2.8 6 7.6 2.8 2.8 9.4 
PARITY ns 

tpHL 3.5 6.4 8 3.5 3.5 9.4 

tpZH 
OE A, B, PARITY, or ERR 

1.3 3.8 5.6 1.3 1.3 6.6 
ns 

tpZL 1.9 4.4 7 1.9 1.9 8.2 

tpHZ 
OE A, B, PARITY, or ERR 

3.1 5.1 7 3.1 3.1 7.6 
ns 

tpLZ 3.4 5.4 7.6 3.4 3.4 8.1 

~1ExAs 
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SN54ABT657, SN74ABT657 
OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3·STATE OUTPUTS 
SCBS192A-JANUARY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output _ ..... _---i~~5Voollnv---_../ 
Under Test 

CL=50pF 
(see Note A) T 500n 

TEST S1 

tpLtiitpHL Open 

tpLZ/tpZL 7V 

tPHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------X1.5 V 
____ --J. 1'-______ 0 V 

14--tw~ 

I 1,----3V 

Input 3 )\\.,1_.5_V __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~ ... 1.5_V_--,¥'1-.5-V--- :: 

tPLH --J.-.! ~ tPHL 

1 I I ~--VOH 
1 !1.5V I 1.5V 

--+-1 ....oJ. I VOL 

tpHL --l.---.i ~ tPLH 

1 ~I VOH 
\1.5V T1.5V 

. - 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 ~1. th ~ I tsu r I 

__ .J)k1.5V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.5V ~,-1._5V __ _ 

tpZL ~ 14- I 

3V 

OV 

1 1 tpLZ --.I ~ 
--';'1 ..... \L. I 1,"'-- 3.5 V 

1 ~1.5V 1 .jVOL+0.3V 
1 . IT --- VOL 

1 I~PHZ ~ j4-
tpZH~ _ 1 

I --- VOH 
!1.5V ~H-0.3V 

___ ....oJ. =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 = 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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• State-of·the-Art EPlc·nBTM 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 Vat Vee = 5 V, TA = 25°C 

• High·Drlve Outputs (-32·mA IOH' 
64-mAloLl 

• Package Options Include Plastic 
Small·Outline (DW) and Shrink 
Small·Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (NT) and 
Ceramic (JT) DIPs 

description 

These 1 O-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 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 (DE) 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 FLlP·FLOPS 

WITH 3·STATE OUTPUTS 
1991 - REVISED JULY 1994 

SN54ABT821 ••• JT PACKAGE 
SN74ABT821 ..• DB, ow, OR NT PACKAGE 

(TOP VIEW) 

OE Vcc 
10 10 

20 

30 
40 40 
50 19 50 
60 7 18 60 

70 8 17 70 
80 9 16 80 

90 10 15 90 
100 11 100 

GNO ClK 

SN54ABT821 ... FK PACKAGE 
(TOP VIEW) 

IW 0 Q • 
~~oz~~?! 

4 3 2 1 282726 
30 5 25 30 
40 6 24 40 
50 7 23 50 
NC 8 22 NC 
60 9 21 60 
70 10 20 70 
80 11 19 80 

12 1314 15 161718 

0000::'::00 o>ozz....loo> 
~(!) o~ 

NC - No internal connection 

DE 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 SN74ABT821 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 SN54ABT821 is characterized for operation overthe full military temperature range of -55°C to 125°C. The 
SN74ABT821 is characterized for operation from -40°C to 85°C. 

EPIC·IIB is a trademark of Texas Instruments Incorporated. 
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SN54ABT821, SN74ABT821 
10·BIT BUS·INTERFACE FLlP·FLOPS 
WITH 3·STATE OUTPUTS 
SCBS193A- FEBRUARY 1991 - REVISED JULY 1994 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 

logic symbolt 

OE 

eLK 

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 

i H H 

i L L 

H or L X QO 
X X Z 

EN 

C2 

"l r 
2D V 

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

logic diagram (positive logic) 

OE ---'----------0 

ClK ---=..;13~--t 

t_--t>C1 

1D---~-----+--~1D 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

1Q 

2Q 

3Q 

4Q 

5Q 
6Q 

7Q 

6Q 

9Q 

10Q 

>--+_2~3 ~ 1Q 

To Nine Other Channels 

Pin numbers shown are for the DB, DW, JT, and NT packages. 

-!!11ExAs 
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SN54ABT821, SN74ABT821 
10·BIT BUS·INTERFACE FLIP·FLOPS 

WITH 3·STATE OUTPUTS 
SCBS193A- FEBRUARY 1991 - REVISED JULY 1994 

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: SN54ABT821 ..................................... 96 mA 

SN74ABT821 ..................................... 128 mA 
Input clamp current,llK (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DB package ................... 0.65 W 

OW package ................... 1.7 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. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 

except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 3) 

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 

!J.t/!J.v I nput transition rise or fall rate 

!J.t/!J.VCC Power-up ramp rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating Inputs must be held ~hlgh or low. 

PRODUCT PREVIEW Inlonnallon...-no prod_In Ihe fonnaIIve '" 
dealgn ph... of development. Cha_ data and other 
_111 .. 110 .... dealgn goals. T_lnstrumen1B ........ lherlglltlO 
change or dlBcontlnuolheBo prodUCIS wltflout noIIos. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

SN54ABT821 SN74ABT821 

MIN MAX MIN MAX 
UNIT 

4.5 5.5 4.5 5.5 v 
2 .o'*' 2 V 

~8 0.8 V 

o §!!Icc 0 VCC V 

f.. -24 -32 mA 

;:; 48 64 mA 

J;j 10 10 nslV 

q; 200 200 IJSIV 
-55 125 -40 85 ·C 
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SN54ABT821, SN74ABT821 
10·BIT BUS·INTERFACE FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
SCBS193A- FEBRUARY 1991 - REVISED JULY 1994 

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

TA = 25°C SN54ABT821 SN74ABT821 
PARAMETER TEST CONDITIONS 

TYPt MIN MAX MIN MAX 

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

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

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

IOH=-24mA 2 2 
Vee =4.5 V 

IOH=-32mA 2" 

10L= 48 mA 0.55 0.55 
VOL Vee=4.5V 

'* IOL=64mA 0.55" 

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

10ZPU Vee-Ot02.1 V, Vo = 0.5 to 2.7 V, OE=X ±50 Gf±50 

10ZPD Vee=2.1 VloO, Vo = 0.5 to 2.7 V, OE=X ±50 ph. ±50 

10ZH Vee=2.1 Vt05.5V, VO=2.7V, OE~2V 10 jiJ' 10 

10ZL Vee =2.1 Vt05.5V, VO- 0.5 V, OE~2V -10 !~ -10 

loff Vee=O, VI orVOS4.5 V ±100 ~ 

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

10:1: Vee-5.5 V, Vo = 2.5 V -50 -140 -180 -50 -180 

Outputs high 1 250 250 

ICC 
Vee=5.5 V, 10=0, Outputs low 24 38 38 
VI = Vee or GND 

Outputs disabled 0.5 250 250 

6lee§ 
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 4 

Co Vo =2.5 V or 0.5 V 7 

" On products compliant to MIL-STD-883, Class S, thiS parameter does not apply. 
t All typical values are at Vee = 5 V. 
: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. 

MIN MAX· 

-1.2 

2.5 

3 

2 

0.55 

±1 

±50 

±50 

10 

-10 

±100 

50 

-50 -180 

250 

38 

250 

1.5 

UNIT 

V 

V 

V 

IlA 
IlA 
IlA 
IlA 
IlA 
IlA 
IlA 
mA 

IlA 
mA 

IlA 

mA 

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, eLK high or low 

tsu Setup time, data before eLKi 

th Hold time, data after eLKi 

PRODUCT PREVIEW Information concerns products In IIIe formaUve or 

d·t..G::eare~ ~:.~_~=,.:.:~= 
:nga Dr d18COnttnu.~. producta without notice. 
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Vcc=5V, 
TA = 25°C 

MIN 

0 

I High 2.9 

I Low 3.8 

2.1 

1.3 

~TEXAS 
INSTRUMENTS 

MAX 

125 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54ABTBj SN74ABT821 
UNIT 

MIN jf(X MIN MAX 

o ~125 0 125 MHz 

2-1:-" 2.9 

# 
ns 

3.8 

~.1 2.1 ns 

Q. 1.3 1.3 ns 



SN54ABT821, SN74ABT821 
10-BIT BUS·INTERFACE FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
SCBS193A- FEBRUARY 1991 - REVISED JULY 1994 

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 Information .......... """,_In tho fonnailV8 or =: phna 01 _opment. C_8IIc _ and oIhor 
C8IIona oredaoign go8lo. _1_ ........ tho rlg/ll1O 

go or dIacon1Inuatholl prod_ wlthoul noa ... 

TO 
VCc=5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP 

125 

1.6t 4.1 
Q 

2.1t 4.6 

Q 
1 3 

2.2 4.1 

2.7 4.7 
Q 

1.7t 4.6 

~1ExAs 
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SN54ABT821 SN74ABT821 
UNIT 

MAX MIN MAX MIN MAX 

125 

"*' 
125 MHz 

5.6 1.6t $9 1.6t 6.2 

2.1t ~ 6.9 2.1t 
ns 

6.2 6.7 

4.5 1A. ..... 6 1 5.3 

5.6 ~ 6.5 2.2 6.3 
ns 

6.2 ""Ci..7 7 2.7 6.7 

~1.?t 1.7t 
ns 

6.1 7 6.5 
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SN54ABT821, SN74ABT821 
10·BITBUS~INTERFACE .FJ,.IP·FLOPS 
WITH 3·STATE OUTPUTS 
SCBS193A- FEBRUARY 1991 - REVISED JULY 1994 

PARAMeTeR MEASUREMENT INFORMATION 

o 7V. 

S1 o Open 

rD 

From Output _-._~~---<5VOVO 0v-__ J 

UnderT"t 

CL = 50 pF 
(see Note A) I 5000 

TEST S1 

tpLWtpHL Open 
tpLzltpZL 7V 
tpHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------X 1.5 V 
____ --J. 1'-______ OV 

14--tw~ 
, . I 

Input 3 X:1~.5~V~~~~ :: 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=><1 .... 1._5_V_--JX,.1-.5-V-- 3V 
- , OV 

tpLH -J.--.! . k tpHL 

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

--+-1 --', VOL 

tpHL ~ *+ tpLH 

\L v.:::-I VOH 
,1.5V T1.5V 

. -- 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 
Wsveform2 
S1 atOpen 

(see Note C) 

'4 L ~ ~, 
, -aU . th , 

---*1.5 V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.5V ¥1.5V :: 

tpZL ~ 1+-, . 
I I tPLZ -.I ~ 

--.;-, ""{. '~ .... -- 3.5V 
, ,1.5V 'V L+0.3V I . , _!9 ___ VOL 

, ~HZ ~ j4-
tpZH ~ , 

I --- VOH 
!1.5V ~H-0.3V 

_____ 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. 

2-180 

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 

~TEXAS 
INSTRUMENTS 
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• State-bf·the-Art EPlc-nBTM 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 

• Buffered Control Inputs to Reduce 
DC Loading Effects 

• Package Options Include Plastic 
Smail-Outline (OW) and Shrink Small
Outline (DB) Packages, Ceramic Chip 
Carriers (FK) and Flatpacks (W), and 
Standard Plastic (NT) and Ceramic (JT) 
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, I/O ports, bidirectional bus drivers with 
parity, and working registers. 

With the clock-enable (CLKEN) input low, the nine 
D-type 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 noninverting data 
(D) inputs. Taking the clear (CLR) input low 
causes the nine Q outputs to go low independently 
of the clock. 

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

SN54ABT823, SN74ABT823 
9·BIT BUS·INTERFACE FLlP·FLOPS 

WITH 3·STATE OUTPUTS 
SCBS158C - JANUARY 1991 - REVISED 

SN54ABT823 ••• JT OR w PACKAGE 
SN74ABT823 ••• DB, OW, OR NT PACKAGE 

(TOP VIEW) 

40 
50 
NC 
60 
70 
80 

C5E 1 VCC 
10 10 
20 20 
30 30 
40 40 
50 6 50 
60 60 
70 70 

80 
90 90 

ClR ClKEN 
GNO ClK 

SN54ABT823 .•. FK PACKAGE 
(TOP VIEW) 

00 IWo 0z 80 a C\I,.... >,....C\I 

4 321 282726 
5 25 
6 24 
7 23 
8 22 
9 21 
10 20 
11 19 
12131415161718 

NC - No internal connection 

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. 

DE 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 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 I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

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. 

EPIC-IIB is a trademark of Texas Instruments Incorporated. 

~TEXAS ' 
INSTRUMENTS 

Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT823, SN74ABT823 
9·BIT BUS·INTERFACE FLlp·FLOPS 
WITH·3·STATE OUTPUTS 
SCBSl58C-JANUARY 1991- REVISED JULY 1994 

FUNCTION TABLE 
(each flip-flop) 

INPUTS 
OE ClR ClKEN elK 0 

logic symbolt 

OE 
ClR 

ClKEN 

ClK 

10 

20 

3D 

40 

50 

60 

70 

80 " 

90 

L 

L 

L 

L 

H 

1 

11 

14 

13 

2 

3 

4 

5 

6 

7 

8 

9 

10 

L 

H 

H 

H 

X 

"-

"-

"-

X X X 

L i H 

L i L 

H X X 

X X X 

EN 

R 

G1 

1C2 , r' 
20 V 

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, NT, and W packages. 

~1ExAs 
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OUTPUT 
Q 

L 

H 

L 

00 
Z 

23 

22 

21 

20 

19 

18 

17 

16 

15 
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1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

9Q 



logic diagram (positive logic) 

SN54ABT823, SN74ABT823 
9·BIT BUS·INTERFACE FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
SCBS158C -JANUARY 1991 - REVISED JULY 1994 

OE~----------------------------------~ 

ClR ~11:.....-____ -a 

ClKEN _1.:...;4,--~~ .... 

R 

>----11--=23=_ 1 Q ..-+-~ C1 

ClK --'.13"'--________ -' 

10 2 10 

~--------~v~--------~/ 
To Eight Other Channels 

Pin numbers shown are for the DB, DW, JT, NT, and W 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: 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) (see Note 2): DB package ................... 0.65 W 

DW package ................... 1.7 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 absoluta-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. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 

except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 

~TEXAS 
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SN54ABT823, SN74ABT823 
9-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCBSl58C-JANUARY 1991- REVISED JULY 1994 

recommended operating conditions (see Note 3) 

VCC 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 

AtlAv I nput 'transition rise or fall rate 

At/AVCC Power-up ramp rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating inputs must be held high or low. 

SN54ABT823 

MIN MAX 

4.5 5.5 

2 

0.8 

0 VCC 

-24 

48 

5 

200 

-55 125 

SN74ABT823 

MIN MAX 
UNIT 

4.5 5.5 V 

2 V 

0.8 V 

0 VCC V 

-32 mA 

64 mA 

5 ns/V 

200 IJS/V 

-40 85 ·C 

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

PARAMETER TEST CONDITIONS 
TA = 25·C 

MIN 

VIK Vee=4.5V, 11=-18mA 

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

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

IOH=-24mA 2 
Vee = 4.5 V 

IOH--32mA 2* 

IOL=48mA 
VOL VCC~4.5V 

IOL=64 mA 

II Vce = 5.5 V, VI = Vec or GND 

10ZPU Vce - Ot02.1 V, Vo = 0.5 to 2.7 V, OE=X 

10ZPD VCC=2.1 VtoO, Vo .. 0.5 to 2.7 V, OE=X 

10ZH VCC=2.1 Vt05.5 V, VO=2.7V, OE~2V 

10ZL Vee =2.1 Vto 5.5 V, Vo = 0.5 V, OE~2V 

loff Vee=O, VI orVo S4.5 V 

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

10§ Vee=5.5V, VO=2.5V -50 

Outputs high 

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

Outputs disabled 

Alee1l 
Vee = 5.5 V, One input at 3.4 V, 
Other inputs at Vec or GND 

Ci VI .. 2.5 V or 0.5 V 

Co VO- 2.5 V or 0.5 V 

• On products compliant to MIL-STD-883, elass B, this parameter does not apply. 
t All typical values are at Vec" 5 V. 
:I: This data sheet limit may vary among suppliers. 

TYpt 

-140 

1 

24 

0.5 

4 

7 

SN54ABT823 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

±1 ±1 

±50 ±50 

±50 ±50 

10:1: 10:1: 

-10:1: -10:1: 

±100 

50 50 

-180 -60 -180 

250 250 

38 38 

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. 

SN74ABT823 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±50 

±50 

10:1: 

-10:1: 

±100 

50 

-50 -180 

250 

38 

250 

1.5 

11 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 

!lA 
!lA 
!lA 
!lA 
!lA 
!lA 
!lA 
mA 

!lA 
mA 

!lA 

mA 

pF 

pF 



SN54ABT823, SN74ABT823 
9·BIT BUS·INTERFACE FLlP·FLOPS 

WITH 3·STATE OUTPUTS 
SCBS158C-JANUARY 1991 - REVISED JULY 1994 

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

VCC=5V. SN54ABT823 SN74ABT823 
TA = 25°C UNIT 
MIN MAX MIN MAX MIN MAX 

fclock . Clock frequency 0 125 0 125 0 125 MHz 

CLR low 5.5 5.5 5.5 

tw Pulse duration CLKhigh 2.9 2.9 2.9 ns 

CLKlow 3.8 3.8 3.8 

CLR inactive 2.5 2.5 2.5 

Setup time before CLKi 
Data 2.1 2.1 2.1 

tsu ns 
CLKENhigh 2 2 2 

CLKENlow 3.3 3.3 3.3 

Data 1.3 1.3 1.3 

th Hold time after CLKi CLKEN high 1 1 1 ns 

CLKENiow 2 2 2 

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 

tpHL CLR 

tpZH 
OE 

tPZL 

tpHZ 
OE 

tpLZ 

t This data sheet limit may vary among suppliers. 

TO 
VCC=5V. 

(OUTPUT) 
TA = 25°C 

MIN TYP 

125 200 

2.1 4.3 
Q 

2.2 4.4 

Q 2 4.1 

1 3 
Q 

2.2 4.1 

2.7 4.8 
Q 

2.8 5 

~TEXAS 
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SN54ABT823 SN74ABT823 
UNIT 

MAX MIN MAX MIN MAX 

125 125 MHz 

5.9 2.1 8.1 2.1 6.8 

6.1 2.2 7 2.2 6.7 
ns 

6.3 2 7.3 2 7.1 ns 

4.7t 1 6.3 1 6t 

5.6 2.2 6.6 6.5t 
ns 

2.2 

6.5t 2.7 7.7 2.7 7.5t 

6.4 2.8 7.4 2.8 6.9 
ns 
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SN54AB.T823, SN74ABT823 
9·BIT· BUS·INTERFACE FLlp·FLOPS 
WITH3·STATE OUTPUTS 
SCBSl58C - JANUARY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

r' 
From Output _ ..... _--4.-~s'V0'V0 \,-0 __ ---/ 

Under Test 

CL=SOpF 
(see Note A) T sooo 

TEST S1 

tPLH/tpHL Open 

tPLZ/tpZL 7V 

tpHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------X 1.S V 

-----.1·1'------- OV 
14--tw~ 

I !~--3V 

Input 3 X",1_.S_V __ OV 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~ ... 1.S_V_·_--,~ 1.S V :: 

tPLH~ ~tPHL 
. 1 I ~-VOH 

1 11.sv: 1.SV 
--+-I--J 1 VOL 

tPHL --l.---.! ~ tPLH 

1 ~I VOH 
\1.SV T1.SV 

. -- 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) 

!4 tau ~~ th ~I 
I I 

--""\)(1.SV ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.S V· ~",1._5_V __ _ 

tpZL~ ~ 1 

3V 

OV 

1 ItpLZ~ ~ 
---;'['""'\\1 1 p''--- 3.SV 

1 1.SV 1 VOL+0.3V 
1 • 1 - --- VOL 

1 I~PHZ ~ j4-
tpZH~ _ 1 

I --- VOH 
!1.SV ~H-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::; 10 MHz, Zo ~ 50 0. 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 1. Load Circuit and Voltage Waveforms 
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• State-of-the-Art EPIC-HBTM BiCMOS Design 
Significantly Reduces Power Dissipation 

• Flow-Through Architecture Optimizes 
PCB layout 

• latch-Up Performance Exceeds 500 mA 
Per JEDEC Standard JES.O-17 

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

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

• Package Options Include Plastic 
Smail-Outline (OW) and Shrink 
Smail-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (NT) and 
Ceramic (JT) DIPs 

description 

These 1 O-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 AN D 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 ofthe 
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. 

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 

SN54ABT827, SN74ABT827 
10-BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 

SN54ABT827 ••• JT PACKAGE 
SN74ABT827 ••• DB, DW, OR NT PACKAGE 

(TOP VIEW) 

OE1 VCC 
A1 Y1 
A2 Y2 
A3 Y3 

Y4 
Y5 

7 Y6 
A7 8 Y7 
AB 9 YB 
A9 10 Y9 

A10 11 Y10 
GND 12 13 OE2 

SN54ABT827 ••• FK PACKAGE 
(TOP VIEW) 

5 

7 

8 

I ~ u 
C\I~WO U~C\1 ««Oz>>->-

4 3 2 1 282726 
25 

24 

23 

22 

21 

10 20 

11 19 
121314 1516 1718 

Ol 0 0 0IC\l 0 Ol 
«~zzw~>-«(!l 0>-

NC - No internal connection 

Y3 
Y4 
Y5 
NC 
Y6 
Y7 
YB 

JULY 1994 

INPUTS OUTPUT 

OEI 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 Texas Instruments Incorporated. 
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SN54ABT827, SN74ABT827 
10-BITBUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS159B - JANUARY 1991 - REVISED JULY 1994 

logic symbolt 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

Al0 

1 

13 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

"- & 

"- EN 

, r 
1 V 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

Vl 

V2 

V3 

V4 

V5 

V6 

V7 

V8 

V9 

Vl0 

logic diagram (positive logic) 

oEl....!...---cr"""", 

OE2 _1.;..;3'-----<~_J 

A 1 -=2=--_-1 23 Vl 

To Nine Other Channels 

t This symbol is in accordance with ANSIIIEEE Std 91-1984 
and IEC 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, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V, (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 mA 

SN74ABT827 .................................... 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) (see Note 2): DB.package ................... 0.65 W 

OW package ................... 1.7 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. 

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

2-188 

2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 
except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCB0002B. 
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SN54ABT827, SN74ABT827 
10·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS159B - JANUARY 1991 - REVISED JULY 1994 

recommended operating conditions (see Note 3) 
SN54ABT827 SN74ABT827 

UNIT 
MIN MAX MIN MAX 

VCC Supply vo~age 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 ~ 2 V 

Vil low-level input voltage /!§.8 0.8 V 

VI I nput voltage o ,{l!Qcc 0 VCC V 

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

10l low-level output current ,$ 48 64 mA 

At/eN Input transition rise or fall rate rSi 5 5 nsN 

At/AVCC Power-up ramp rate 1"'l200 200 -- lIS/V 

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

NOTE 3: 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 

VIi< VCC=4.5V, II =-18mA 

Vcc = 4.5 V, IOH--3mA 2.5 

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

IOH=-24mA 2 
VCC- 4.5V 

IOH=-32mA 2" 

IOl=48mA 
VOL VCC = 4.5 V 

IOl=64 mA 

II VCC = Ot05.5 V, VI = VCC or GND 

10ZPU VCC = 0 to 2.1 V, Vo = 0.5 to 2.7 V, OE=X 

10ZPD VCC=2.1 VtoO, Vo = 0.5 to 2.7 V, OE=X 

10ZH VCC = 2.1 Vt05.5 V, VO=2.7V, OE;::2V 

10Zl VCC = 2.1 Vt05.5 V, Vo = 0.5 V, OE;::2V 

loff VCC=O, VI orVO S4.5 V 

ICEX 
VCC=5.5V, 

Outputs high 
VO=5.5V 

10§ Vcc = 5.5 V, VO=2.5V -50 -140 

Vcc = 5.5 V, Outputs high 80 

ICC 10=0, Outputs low 35 
VI = VCC or GND Outputs disabled 80 

VCC- 5.5 V, Outputs enabled 

Alce1l One input at 3.4 V, Outputs disabled 
Other inputs at Vec or GND Control inputs 

Ci VI- 2.5 V or 0.5 V 4 

Co Vo - 2.5 V or 0.5 V 8 

" On products compliant to Mll-STD-883, Class B, thiS parameter does not apply. 
t All typical values are at V CC = 5 V. 
:I: 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 :t1 
±50 ,go 
±50 JZ110 

10:1: (1,"" 10 

-10:1: ... tJ -10 

±100 ,!;J 
50 ~ 50 

-225:1: -50 -225:1: 

250 250 

40:1: 40:1: 

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. 

SN74ABT827 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±50 

±50 

10:1: 

-10:1: 

±100 

50 

-50 -225:1: 

250 

40:1: 

250 

1.5 

50 

1.5 

1l 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_ concern. products In tile_YO or 
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UNIT 

V 

V 

V 

IlA 
J.IA 
IlA 
IlA 
J.IA 
J.IA 

J.IA 

mA 

J.IA 
mA 

IlA 
mA 

J.IA 
mA 

pF 

pF 
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SN54ABT827, SN74ABT827 
10-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS159B-JANUARY 1991-REVISEDJULY 1994 

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, SN54ABT827 SN74ABT827 

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

MIN TYP MAX MIN M§ MIN MAX 

tPLH 1.1 2.6 4.4 1.1 J!i.9 1.1 4.8 
A Y 

1.1 A?4.8 
ns 

tpHL 1.1 2.3 4.1 1.1 4.7 

tpZH 
OE 

It 3.2 5.1 )1.,' 6 It 5.9 
Y 

It .$ It 
ns 

tPZL 3.3 5.9 7.1 6.9 

tPHZ 
OE 

2 4.9 6.3 6'2 7 2 6.8 
Y ns 

tpLZ 1.3t 4.2 6.6 ~ 1.3 7.9 1.3t 6.9 

t This data sheet limit may vary among suppliers. 

PRODUCT PREVIEW In_.n concerns prod_lntho _.r :e:Jp11188 01 _pmanI. _~8II. dill .. d OIlIer ...... deolgngoal8. T ___ thorlghllO 
• or dlsconllnue _ prodUOll wfth.ut noa ... ~1ExAs 
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SN54ABT827, SN74ABT827 
10·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS159B-JANUARY 1991-REVISEDJULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

r' 
From Output ___ -~~---J5VOOI/'0>.r__--../ 

Under Test 

CL = 50 pF 
(see Note A) I 5000 

TEST S1 

tpUi/tpHL Open 

tpLZ/tpZL 7V 

tpHzltpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input --------x:1.5 V 
_____ J. 1'-______ OV 

14--tw~ 
I 1,--__ 3V 

Input 3 X .. 1_.5_V __ OV 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=¥ ... 1.5_V __ J~ 1.5V :: 

tpLH +---! ~ tPHL 

1 I ~-VOH 
1 !1.5V i 1.5V 

--+-1 --J. I VOL 

tpHL --l.--.j ~ tPLH 

1 ~I VOH 
\1.5 V F1.5V 

. - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Data Input 

Output 
Control 

Output 
Weveform 1 

S1 at7V 
(aee Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

14 t ~ ~ 
1 su th I 

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

SETUP AND HOLD TIMES 

~1.5 V ~\.,1.5.;.V __ _ 

tpZL ~ 14- 1 

3V 

OV 

1 1 tpLZ ---.I ~ 
--';'1 ~{. I 1,""-- 3.5 V 

1 ,1.5 V I -I VOL+0.3V 
I . 1 T --- VOL 

1 ~HZ~ ~ 
tpZH --+j 1 

I --- VOH 
!1.5V ~H~O.3V 

___ 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 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 1. Load Circuit and Voltage Waveforms 
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• State-of·the-Art EPIC-nBTOA BICMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-S83C, 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-mA loll 

• Parity Error Flag With Parity 
Generator/Checker 

• Register for Storage of the Parity Error Flag 

• Package Options Include Plastic 
Small-Outline (OW) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (NT) and 
Ceramic (JT) DIPs . 

description 

The' ABT833 8-bit to g-bit parity transceivers are 
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 

SCBSI95A- FEBRUARY 1991- REVISED JULY 1994 

SN54ABT833 ••• JT PACKAGE 
SN74ABT833 ••• DB, ow, OR NT PACKAGE 

(TOP VIEW) 

A1 
A2 
A3 
A4 
A5 

VCC 
B1 
B2 
B3 
B4 
B5 
B6 
B7 
B8 
PARITY 

GND 
OEB 
ClK 

SN54ABT833 ••• FK PACKAGE 
(TOP VIEW) 

~ ,..IUS 0 g,.. C\J 
<OZ>aJaJ 

4 3 2 1 282726 
25 
24 
23 

8 22 
9 21 
10 20 
11 19 

121314 15161718 

1a:15 C 0 ~ Iffi ~ ffio~zooa: 
~ 

NC - No internal connection 

83 
B4 
B5 
NC 
B6 
B7 
B8 

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 pullup 
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 Inlormallon cancama prodUCIIIn the IormaIiVe.r e p/IaR of dtveIopmant -. da1a and. -
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.9O.r dlacontlnll8 _ prodUCII without notice. ~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT833, SN74ABT833 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 
SCBS195A- FEBRUARY 1991 - REVISED JULY 1994 

FUNCTION TABLE 

INPUTS OUTPUT AND I/O 

OEB OEA CLR CLK 
AI Bit 

PARITY 
EOF H's EOF H's 

A B 

L H X X 
Odd 

NA NA A 
Even 

H L H" t NA Odd B NA 
Even 

X X L X X X X NA 

H Not X 

l Not X 
H H 

t 
X z Z 

H Odd 

H t 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. 
: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. 

A1 
A2 

A3 

A4 

A5 

A6 

A7 

A8 

13 

11 

1 

14 

2 

3 

4 

5 

6 

7 

8 

9 

" 
r... 

" 

, 

CLK 4> 

CLR ERR~ 

OEA 

OEB PARITY 

1 1 

v~~v 

8 8 

11 This symbol is in accordance with ANSIIIEEE Sid 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the DB. OW, JT, and NT packages. 

~ThxAs 
INSTRUMENTS 

L 
H 

NA 

NA 

Z 

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 

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 

SCBS195A- FEBRUARY 1991 - REVISED JULY 1994 

~.-__ ~~ ____ ~~ ____ 1~7~-2=-3 B1-B8 

Xf--__ ..... ______ -=-1:...5 PARITY 

r------t G1 

10 

CLK-1~3------------------------------------------[>C1 
CLR-1~1-----------------------------------------<1R 

~--I 

Pin numbers shown are for the DB, OW, JT, and NT packages. 

ERROR-FLAG FUNCTION TABLE 

INPUTS 
INTERNAL OUTPUT 
TOOEVICE PRE-8TATE OUTPUT 

ERR FUNCTION 
CLR CLK POINTP ERRn_1t 

H i H H H 

H i X L L Sample 

H i L X L 

L X X X H Clear 

t The state of the ERR output before any changes at CLR, CLK, or point P. 
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SN54ABT833, SN74ABT833 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

SCBS195A- FEBRUARY 1991- REVISED JULY 1994 

error-flag waveforms 

BI + PARITY t I tau ~I I I 
--+I j4--th 

elK I 
~ tw ~ 

I 1 
I 

Ci:R I 

tPHl -+: r ERR 

tw 14 

I 
-+1 

I 
~tau 
~ 

I 
I+- tPlH 

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)t 

Supplyvoltage 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 th9"Iow state, 10: SN54ABT833 ............................ ' ........ 96 mA 

SN74ABT833 .................................... 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) (see Note 2): DB package ................... 0.65 W 

OW package ................... 1.7 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. 

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

2-196 

2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
except for the NT package. which has a trace length of zero. For more information. refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book. literature number SCBD002B. 
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SN54ABT833, SN74ABT833 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

SCBS195A - FEBRUARY 1991 - REVISED JULY 1994 

recommended operating conditions (see Note 3) 
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 IERR 5.5 5.5 V 

10H High-level output current I Except ERR -24 -32 mA 

10L Low-level output current 48 64 rnA 

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

TA Operating free-air temperature -55 125 -40 85 DC 

NOTE 3: 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) 

PARAMETER TEST CONDITIONS 
TA=25DC 

MIN 

VIK Vee = 4.5 V, II =-18mA 

Vee = 4.5 V, IOH=-3mA 2.5 

All outputs Vee = 5 V, IOH=-3mA 3 
VOH except ERR 10H =-24 rnA 2 

Vee = 4.5 V 
10H =-32 mA 2" 

IOL=24 mA 
VOL Vee = 4.5 V 

10L= 64 mA 

10H ERR Vee = 4.5 V, VOH =5.5 V 

Control inputs 
II 

A or B ports 
Vee=5.5V, VI = Vee or GND 

IlL A or B ports Vee=O, VI=GND 

10lH:!: Vee = 5.5 V, VO=2.7V 

lOlL:!: Vee=5.5V, VO-0.5V 

loff Vee- O, VI or Vo S 4.5 V 

leEX Vee- 5.5V, Vo = 5.5 V Outputs high 

10§ Vee = 5.5 V, VO=2.5V -50 

Vee = 5.5 V, Outputs hig~ 

ICC 10=0, 
AorB ports 

Outputs low 
VI = Vee or Outputs 
GND disabled 

&Iee~ 
Vee=5.5V, One input at 3.4 V, 
Other inputs at Vee or GND 

ei Control inputs VI = 2.5 V or 0.5 V 

eio AorB ports Vo - 2.5 V or 0.5 V 

" On products compliant to MIL-STD-883, Class B, thiS parameter does not apply. 
t All typical values are at Vee = 5 V. 

TYPt 

-100 

1 

24 

0.5 

SN54ABT833 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55" 

±1 ±1 

±100 ±100 

-50 -50 

50 50 

-50 -50 

±100 

50 50 

-180 -50 -180 

250 250 

30 30 

250 250 

50 50 

:!: The parameters 10lH and lOlL 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. 

SN74ABT833 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

-50 

50 

-50 

±100 

50 

-50 -180 

250 

30 

250 

50 

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 

IiA 

IiA 

IiA 
IiA 
IiA 
IiA 
IiA 
rnA 

IiA 
mA 

IiA 

IiA 

pF 

pF 
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SN54ABT833, SN74ABT833 
8-BIT TO 9-BITPARITY BUS TRANSCEIVERS 

SCBSI95A- FEBRUARY 1991- REVISED JULY 1994 

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

Vcc=SV, SNS4ABT833 SN74ABT833 
TA=25~C UNli 
MIN MAX MIN MAX MIN MAX 

CLKhigh 

tw Pulse duration CLKlow 3 3 3 ns 

CLRlow 3 3 3 

tsu Setup time before CLKi 
Aport 

CLR 
ns 

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 
OE 

tpZL 

tpHZ 
OE 

tpLZ 

tpLH 

tpHL 
AorOE 

tpLH CLR 

tpHL CLK 

2-198 

TO 
VCC=SV, 

(OUTPUT) 
TA =2SoC 

MIN 

BorA 

AorB 

AorB 

PARITY 

ERR 

~TEXAS 
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MAX 

4.4 

5.7 

SN54ABT833 SN74ABT833 
UNIT 

MIN MAX MIN MAX 

ns 

ns 

ns 

.. 
ns 

5.2 

6.2 
ns 



SN54ABT833, SN74ABT833 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

SCBS195A- FEBRUARY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

5000 

o 7V 

S1 o Open 

rD 

From Output 
Under Test - __ -~._-Wlr---.../ 

CL = 50 pF 
(see Note A) I 5000 

TEST S1 

tpLliitPHL Open 

tpLZ/tpZL 7V 

tPHZ/tpZH Open 

ERR S1 

tPHL (see Note E) 7V 

tPLH (see Note F) 7V 

LOAD CIRCUIT FOR OUTPUTS 

Timing Input -------X 1.5 V 
_____ ..1. 1'-______ OV 

3V 

14-- tw ----.j 

, ',..---3V 

Input 3 X,-1_.5_V __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=><1 ~1._5_V_-JX"'1-.5-V-- 3V 

- I OV 

tPLH ~ H tpftL 

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

--+-1 --I. I VOL 

tPHL --l.--.! ~ tPLH 

\L ~I VOH 
,1.5 V T1.5V 

• - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

Datainpul 

Output 
Control 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Nole C) 

'4 t ~~ th ~ I su , 

---*1.5 V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.5V ~,-1._5V __ _ 

tpZL ~ 14-- I 

3V 

OV 

__ --,-1 ""\ 'I tPLZ -.I ~ 
I \ I p_-3.5V 
1 1•5V I 
I. I Vo!...+.E:~ VOL 

. I I!PHZ ~ j4-
tpZH~ _ 1 

1"1.-5-V--,l~-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. 
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. 
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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• State-of-the-Art EPIC-nBTM BICMOS Design 
Significantly Reduces Power Dissipation 

• 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 

• 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 
Smail-Outline (DW) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (NT) and 
Ceramic (JT) DIPs 

description 

The 'ABT841 10-bit latches are 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 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 O·TYPE LATCHES 

WITH 3·STATE OUTPUTS 

SN54ABT841 ••• JT PACKAGE 
SN74ABT841 ••• DB, ow, OR NT PACKAGE 

(TOP VIEW) 

OE Vee 
10 10 
20 20 
30 30 
40 40 
50 50 
60 60 
70 70 
80 9 80 
90 10 90 

100 11 100 
GNO 12 13 LE 

SN54ABT841 •.• FK PACKAGE 
(TOP VIEW) 

IWO 0 ~~ OZ;:;'~~ 

4 3 2 1 282726 
30 5 25 30 
40 6 24 40 
50 7 23 50 
NC 8 22 NC 
60 9 21 60 
70 10 20 70 
80 11 19 80 

121314 15161718 

cccowog 
Q)OZZ..Jo 

.-<!' .-

Ne - No intemal connection 

JULY 1994 

OE 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 I/O 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. 
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SN54ABT841, SN74ABT841 
10·BIT BUS-INTERFACE D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SQBS196A-FEBRUARY1991- REVISEDJU~Y 1994 

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 

"-

INPUTS OUTPUT 
LE D Q 

H H H 

H L L 

L X 00 
X X Z 

EN 

C1 , r-
1D t> V 

tThis symbol is in accordancewilh ANSI/IEEE Sid 91-1984 and lEe Publication 617-12. 

logic diagram (positive logic) 

OE --....:..--------C1 

13 
LE ----I 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

1Q 

2Q 

3Q 

4Q 

5Q 
6Q 

7Q 

6Q 

9Q 

10Q 

-----IC1 
2 

1D --------t---i1D 
>--+_.::.:23,- 1Q 

'~--------~v~------~ 
To Nine Other Channels 

Pin numbers shown are for Ihe DB, ·OW, JT, and NT packages. 
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SN54ABT841, SN74ABT841 
10·BIT BUS·INTERFACE O·TYPE LATCHES 

WITH 3·STATE OUTPUTS 
SCBS196A- FEBRUARY 1991 - REVISED JULY 1994 

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: SN54ABT841 ..................................... 96 mA 

SN74ABT841 ......... .. .. .. .. .. .. .. .. .. .. .. .. .... 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) (see Note 2): DB package ................... 0.65 W 

DW package ................... 1.7 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. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 

except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 3) 

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 I nput transition rise or fall rate 

AtltNCC Power-up ramp rate 

TA Operating free-air temperature 

NOTE 3: Unused or floaling Inputs must be held high or low. 

~TEXAS 
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SN54ABT841 

MIN MAX 

4.5 5.5 

2 '*' §.8 

O-,,~CC 

."," -24 

;S 48 

,.p 5 

IQ. 200 

-55 125 

SN74ABT841 
UNIT 

MIN MAX 

4.5 5.5 V 

2 V 

0.8 V 

0 VCC V 

-32 mA 

64 mA 

5 ns/V 

200 IJS/V 

-40 85 ·C 
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SN54ABT841, SN74ABT841 
10·BIT BUS-INTERFACE D·TVPE LATCHES 
WITH 3·STATE OUTPUTS 
SCBS196A-FEBRUARY 1991-REVISEDJULY 1994 

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

TA = 25°C SN54ABT841 
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 

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

IOH=-24mA 2 2 
Vee- 4.5V 

IOH--32mA 2' 

IOL=48mA 0.55 0.55 
VOL Vec- 4.5V 

IOL=64mA 0.55" 

II Vec = 0 to 5.5 V, VI = Vee or GND ±1 ±1 

10ZPU Vee-Ot02.1 V, Va = 0.5 to 2.7 V, OE=X ±50 r$ 
10ZPD Vee=2.1 VtoO, Vo = 0.5 to 2.7 V, OE=X ±50 ~O 
10ZH Vec -2.1 Vt05.5 V, Va - 2.7 V, OE;::2V 10 g,'<:' 10 

10ZL Vec = 2.1 Vt05.5 V, Va- 0.5 V, OE;::2V -10 "& -10 

loff Vec=O, Vl orVOS4.5V ±100 iY 
leEX 

Vee=5.5V, 
Outputs high 50 ~ 50 

VO=5.5V Q; 

10* Vee = 5.5 V, VO=2.5V -50 -140 -180 -50 -180 

Vee- 5.5V, Outputs high 1 250 250 

ICC Vo=O, Outputs low 24 43§ 43§ 
VI = Vee or GND Outputs disabled 0.5 250 250 

Vee- 5•5V, Outputs enabled 1.5 1.5 

Aleel1 One input at 3.4 V Outputs disabled 250 250 
Other inputs at Vee or GND Control Inputs 1.5 1.5 

Ci VI-2.5 VorO.5 V 4 

Co Vo = 2.5 V or 0.5 V 7 

, On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
t All typical values are at Vee ." 5 V. 
:I: 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. 

SN74ABT841 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±50 

±50 

10 

-10 

±100 

50 

-50 -180 

250 

43§ 

250 

1.5 

250 

1.5 

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

UNIT 

V 

V 

V 

IlA 
IlA 
IlA 
IlA 
IlA 
IlA 

IlA 

mA 

IlA 
mA 

!iA 
mA 

IlA 
mA 

pF 

pF 

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 LE! 

th Hold time, data after LE! 

2-204 

VCC=5V, 
TA=25°C 

MIN 

3.3 

High 2.5 

Low 1.5 

High 1.5 

Low 1 
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MAX 

SN54ABT841 SN74ABT841 
UNIT 

MIN tIP MIN MAX 

3.3 JP 3.3 ns 

2.§.'{, 2.5 

1§' 
ns 

1.5 

_~5 1.5 

tf'" ns 
1 1 



SN54ABT841, SN74ABT841 
10-BIT BUS-INTERFACE D-TVPE LATCHES 

WITH 3-STATE OUTPUTS 
SCBSl96A- FEBRUARY 1991 - REVISED JULY 1994 

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 
. . 

t This data sheet limit may vary among suppliers . 

PRODUCT PREVIEW I.-n _ producttlntholarmatlveor =p/1a88 01 development. ChaIaCterI81Ic _ and 0111 .. 
.... .... Ign gooia. T_lnsIrU ___ tho rlghllO 

C 01 dlsconllnue _ produCil wllllout notice. 

TO 
VCC=5V, 

(OUTPUT) 
TA=25·C 

MIN TYP 

It 4.1 
Q 

1.5t 4 

1.6t 4.1 
Q 

2t 4.6 

1 
Q 

3 

2.2 4.1 

2t 4.7 
Q 

1.5t 4.6 

~TEXAS 
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MAX 

5.5 

5.5 

6.6t 

6.2 

4.9t 

5.7t 

6.2 

6.1 

POST OFFICE BOX 655303 • DAlLAS. TEXAS 75265 

SN54ABT841 SN74ABT841 
UNIT 

MIN MAX MIN MAX 

It 6.8 It 6.7t 

1.5t Iffo 1.5t 
ns 

6.2 

1.6t C:7.4 1.6t 7.2t 

2t_4.'t' 6.8 2t 
ns 

6.7 

{; 5.8 1 5.7t 

.IP 6.4t 
ns 

6.5 2.2 

~2t 7.2 2t 7.1 
'''", 1.5t 1.5t 

ns 
6.6 6.5 
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SN54ABT841, SN74ABT841 
10-BIT BUS-INTERFACED-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBS196A-FEBRUARY 1991- REVISED JULY 1994 

PARAMETER MEASOREMENTINFORMATION 

S1 
From Output _-._--4t-_50W°I,-° __ ---/ 

Under Test 

CL=50pF 
(see Note A) I 5000 

LOAD CIRCUIT FOR OUTPUTS 

o 7V 

o Open 
TEST S1 

tpLWtPHL Open 
tpLZ/tpZL 7V 
tpHZ/tpZH Open 

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

_____ J·I'-____ ...;._ OV 

14--tw~ 14 ~ th ~ 1 1 __ - 3v 

Input 3 X",,1_.5_V __ ° V 

I tsu I 

--"")k1.5V ~ :: Data Input 

VOLTAGE WAVEFORMS 
PULSE DURATION 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Input 
(see Note B) ~1_.5_V __ J¥1.5V :: 

Output 
Control ~1.5V' ~=1.=5=V=====:: 

tPLH~ ktPHL 
tpZL ~ I+- I 

Output __ -;-1",,\ II tPLZ ----' ~ 
1 l 11 I ~-- VOH 
1 1.5V I 1.5V 

--+-1 --' I VOL 
Output 

I \ I p_-3.5V Waveform 1 1 5 V 
S1 at 7 V I . I VOL + 0.3 V 

tPHL~ ~tPLH 
, I' I - --- V,OL 

(see Note C) 
I ~HZ ~ j'f-

tpZH ~ I 
I -- VOH 

Output 
\L ~I, VOH 
\.1.5 V F1.5V 

Output 
Waveform 2 
S1 atOpen 

(see Note e) 

!1.5V ~H-O.3V 
___ J. =OV 

. -- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH-LEVEL ENABLING 

NOTES: A. CL includes probe and jig capacitance. 

2-206 

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 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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• State-of-the-Art EPIC-IIBn~ 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-mAlod 

• Package Options Include Plastic 
Small-Outline (OW) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (NT) and 
Ceramic (JT) DIPs 

description 

The 'ABT843 9-bit latches are designed 
specifically for driving highly capacitive or 
relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, 110 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 
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. 

SN54ABT843, SN74ABT843 
9·BIT BUS·INTERFACE D· TYPE LATCHES 

WITH 3·STATE OUTPUTS 
SCBS197B - FEBRUARY 1991 - REVISED JULY 1994 

SN54ABT843 ... JT PACKAGE 
SN74ABT843 ... DB, ow, OR NT PACKAGE 

(TOP VIEW) 

NC 
60 
70 
80 

OE VCC 
10 10 

20 
30 
40 
50 
60 
70 
80 
90 
PRE 
LE 

SN54ABT843 ... FK PACKAGE 
(TOP VIEW) 

4321282726 
5 25 30 
6 

7 

8 
9 
10 

24 40 
23 50 
22 NC 

21 60 
20 70 

11 19 80 
12 1314 1516 1718 

NC - No internal connection 

OE 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 SN74ABT843 is available in TI'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 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-lIB is a trademark of Texas Instruments Incorporated. 
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SN54ABT843, SN74ABT843 
9·BITBUS·INTERFACE D·TVPE LATCHES 
WITH 3·STATE OUTPUTS 
SCBS197B - FEBRUARY 1991 - REVISED JULY 1994 

FUNCTION TABLE 

logic symbolt 

10 

20 

3D 

40 

50 

60 

70 

80 

90 

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 

!'... 

!'... 

!'... 

INPUTS 

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 
10 2'17 

OUTPUT 
Q 

H 

L 

L 

H 

QO 
Z 

23 

22 

21 

20 

19 

18 

17 

16 

15 

( tThis 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 NT packages. . 
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logic diagram (positive logic) 

SN54ABT843, SN74ABT843 
9·BIT BUS·INTERFACE D·TVPE LATCHES 

WITH 3·STATE OUTPUTS 
SCBS197B - FEBRUARY 1991 - REVISED JULY 1994 

OE ---"------Q 

PRE _1_4 ----<:l 

CLR --.:1.:..1 __ a 

LE 
S2 

2 '-+--IC1 
10 --------+----+---11---110 

>----11--....;2",3;.... 1 Q 

'-+-+--IR 

~--------~V~--------~I 
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. 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: SN54ABT843 ......•.............•................ 96 mA 

SN74ABT843 . .. .. .. .. . .. .. .. .. . .. .. . .. . . .. .. .. ... 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) (see Note 2): DB package ................... 0.65 W 

DW package ................... 1.7 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. 

NOTES: 1. The input and output negative-voltage ratings may be exceedecj if the input and output clamp-current ratings are observed. 
2. The maximum package power dissipation is calculated using a Junction temperature of 150'C and a board trace length of 750 mils. 

except for the NT package. which has a trace length of zero. For more information. refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book. literature number SCB0002B. 

-!!1 TEXAS 
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SN54ABT843, SN74ABT843 
9·BIT BUS·INTERFACE D· TYPE LATCHES 
WITH 3-8TATE OUTPUTS 
SCBS197B - FEBRUARY 1991 - REVISED JULY 1994 

recommended operating conditions (see Note 3) 

VCC Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI InpLitvoltage 

10H High-level output current 

10l low-level output current 

llt/llv Input transition rise or fall rate 

TA . Operating free-air temperature 

NOTE 3: Unused or floating inputs must be held high or low. 

SN54ABT843 SN74ABT843 
UNIT 

MIN MAX MIN MAX 

4.5 5_.e 4.5 5.5 V 

2 fii 2 V 

~.8 0.8 V 

o lJ."vCC 0 VCC V 

.~ -24 -32 mA 

~ 48 64 mA 

iciJf' 5 5 ns/V 

-55 125 -40 85 ·C 

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

PARAMETER TEST CONDITIONS 
TA=25·C 

MIN 

VIK VCC= 4.5 V, II =-18mA 

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

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

IOH=-24mA 
VCC = 4.5 V 

10H =~32mA 2' 

10l= 48 mA 
VOL VCC= 4.5 V 

10l= 64mA 

II VCC= 5.5 V, VI = VCC or GND 

10ZH:f: VCC = 5.5 V, VO=2.7V 

10Zl:f: VCC = 5.5 V, VO= 0.5V 

loff VCC=O, VI orVO:S 4.5 V 

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

10§ VCC = 5.5 V, Vo = 2.5 V -50 

Outputs high 

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

Outputs disabled 

llICC" 
VCC-5.5V, One input at 3.4 V, 
Other inputs at VCC or GND 

Ci VI = 2.5 V or 0.5 V 

Co Vo = 2.5 V or 0.5 V 

, On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
t All typical values are at Vee = 5 V. 

TYPt 

-140 

1 

24 

0.5 

4 

7 

SN54ABT843 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 

0.55' # 
±1 ~":l:1 
10 JtJ4: 10 

-10 /'l' -10 

±100 if 
50 _4:! 50 

-180 ""-50 -180 

250 250 

34 34 

250 250 

1.5 1.5 

:f: 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. 

SN74ABT843 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

10 

-10 

±100 

50 

-50 -180 

250 

34 

250 

1.5 

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 Informallon concerns produClS In \he forma1lV. or 
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UNIT 

.v 

V 

V 

IlA 
jJA 

jJA 

IlA 
jJA 

mA 

IlA 
mA 

IlA 

mA 

pF 

pF 
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SN54ABT843, SN74ABT843 
9·BIT BUS·INTERFACE D·TYPE LATCHES 

WITH 3·STATE OUTPUTS 
SCBSI97B- FEBRUARY 1991 - REVISED JULY 1994 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figures 1 and 2) 

VCC=SV, SNS4ABT843 SN74ABT843 
TA =2S0C UNIT 
MIN MAX MIN MAX MIN MAX 

CLRlow 5.5 5.5 5.5 

tw Pulse duration PRE high 4.5 4.5 ~ 4.5 ns 

LElow 3.3 3.3 ~ 3.4 

Data before LEJ. 
I Low 2.5 2.5 it 2.5 

I High 3 3("' 3 
tsu Setup time 

>¥ 
ns 

PRE inactive 1.6 1.6 

CLR inactive 2 02 2 

Hold time, data after LEJ. 
High 1 ~~ 1 1 

th 
Low 1.5t 1.5t 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 Figures f and 2) 

FROM 
PARAMETER (INPUT) 

tpLH 
D 

tpHL 

tpLH 
LE 

tpHL 

tPLH 

tpHL 
~ 

tpLH 

tpHL 
CLR 

tpZH 

tpZL 
OE 

tpHZ 
OE 

tpLZ 

t This data sheet limit may vary among suppliers. 

PRODUCT PREVIEW In_n CCIIICII'I1I produCilIn \ha_or =: - of doVeIopmooIt c_ - and -ncallono .. dtIIan a ..... T .... I1I1"'_ ....... \ha rlg/ll1O 
c nat or dleconlinuelheie produCil wIIhouI I10Il08. 

TO 
VCc=SV, 

(OUTPUT) 
TA = 25°C 

MIN TYP 

1.2t 3.8 a 
1.5t 3.4 

1.7t 4.4 a 
1.9t 4.1 

2.2 5 a 
2.1t 4.1 

2t 4.4 a 
1.9t 4.S 

1 3.4 a 
2 4.3 

2.4t 4.9 a 
l.st 4.2 

~TEXAS 
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SNS4ABT843 SN74ABT843 
UNIT 

MAX MIN MAX MIN MAX 

5.2 1.2t 7.8 1.2t 6.n 
1.5t 1.5t 

ns 
6.3 7.3 7.2 

5.6 1.7t 8~ 1.7t 7.2t 

1.9t !if2 1.9t 
ns 

6.3 6.9 

6.2 2.2 !t.i 8 2.2 7.4 

2.1t~ 2.1t 
ns 

6.5 7.S 7.2 

6.3 ~ 7.6 2t 7.1 

gt 1.9t 
ns 

6.8 8.1 8 

4.St l.a~ 1 S.9 1 S.7t 

S.7t 
ns 

2 6.6 2 6.S 

6.2 2.4t 7 2.4t 6.8 

6.3 l.st 6.4 l.st S.9t 
ns 
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SN54ABT843, SN74ABT843 
9~BIT BUS-INTERFACE D-TYPE LATCHES 
WITH 3·STATE OUTPUTS 
SCBS197B- FEBRUARY 1991 - REVISED JULY 1994 

recovery-time waveform 

2-212 

~1.5V t1.5V 

3V 
PRE,CLR 

ov 1.- tw(L) .'4 .: tREC , 
LE I ~3V 

1 
14 

OV 
tpLH ~ 1 , 

"-- 3V Q 1 
j1.5V 1 

1 , ov 
1 , 
1 ~1.5V r 3V Q 1 
1 OV 

tpHL i4 ~ 

Figure 1. CLR and PRE Pulse Duration, CLR and PRE to Output Delay, 
and CLR and PRE to Latch-Enable Recovery Time 
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SN54ABT843, SN74ABT843 
9·BIT BUS·INTERFACE D·TVPE LATCHES 

WITH 3·STATE OUTPUTS 
SCBS197B- FEBRUARY 1991 -REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output _ ..... _---4.-_5"'00V\r0 __ ---/ 
Under Test 

CL = 50 pF 

(see Note A) T SooO 

TEST S1 

tPLH/tpHL Open 

tpLzltpZL 7V 

tPHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------X1.S V 
_____ J. i'------- OV 

/4--tw~ 

, ',.--- 3V 

Input 3 X ... 1._S_V __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=¥ ... 1.S_V __ J~1.5V :: 

tpLH --J.--+! k tpHL 

1 I i ~-VOH 
1 !1.5V i 1.SV 

--+1 -I., VOL 

tpHL ~ Y- tpLH 

i ~I VOH 
\.1.5 V r1.SV 

. . - 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) 

'4 +_ ~ II' ,"IOU th, 

--.... X1.5V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.5 V ~=1.=5=V===== :: 
tpZL -IIi If- , 

1 I tpLZ -+I I+-: --..;.,,,,,,{. , p--- 3.SV 
, \1.5V 'VOL+O.3V 
1 ,--- VOL 

I ~HZ~ ~ 
tpZH -IIi , 

I --- VOH 
/1.5 V '\(>H - 0.3 V 

___ ..I. =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 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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INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 2-213 



2-214 



• State-of·the-Art EPIC-nBTM 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-mA loll 

• Parity Error Flag With Parity 
Generator/Checker 

• Latch for Storage of the Parity Error Flag 
• Package Options Include Plastic 

Small-Outline (OW) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (NT) and 
Ceramic (JT) DIPs 

description 

The' ABT853 8-bit to 9-bit parity transceivers are 
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 transceivers 
provide true data at their outputs. 

SN54ABT853, SN74ABT853 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

SCBS198A- FEBRUARY 1991 - REVISED JULY 1994 

SN54ABT853 ••. JT PACKAGE 
SN74ABT853 ••• DB, OW, OR NT PACKAGE 

(TOP VIEW) 

A4 
A5 
A6 
A7 

VCC 
B1 
B2 
B3 

B4 
B5 
B6 
B7 

GND 

B8 
PARITY 
DEB 
LE 

SN54ABT853 ••• FK PACKAGE 
(TOP VIEW) 

C\I ~ ILti 0 8 ~ C\I <c<coz>coco 

5 4321282726 
A3 25 B3 
A4 6 
A5 7 
NC 8 
A6 9 

24 B4 
23 B5 
22 NC 
21 B6 

A7 10 20 B7 
A8 11 19 B8 

121314 1516 1718 

O:..Jzz..JWI-10:10: C 0lwlCO >-
WOe!) 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. 
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SN54ABT853, SN74ABT853 
8-BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

SCBS198A- FEBRUARY 1991 - REVISED JULY 1994 

FUNCTION TABLE 

INPUTS OUTPUTS AND I/Os 

OEB OEA CLR LE 
AI Bit 

A B PARITY 
l:OFH l:OF H 

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. 
:I: Output states shown assume the ffiR output was previously high. 
§ In this mode, the ERR output (when clocked) shows inverted parity of the A bus. 

ioglc symbolll 

A1 
A2 

A3 

A4 

A5 

A6 

A7 

A8 

13 " 11 
" 1 
" 

14 
" 

2 

3 

4 

5 

6 

7 

8 

9 

LE 
<II 

CLR ERR~ 

OEA 

OEB PARITY 

1 1 

v~~v 

8 8 

~This symbol is in accordance with ANSI/IEEE Sid 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the DB, OW, JT, and NT packages. 
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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 



INPUTS 

CLR LE 

L L 

H L 

L H 

H H 

SN54ABT853, SN74ABT853 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

SCBS198A - FEBRUARY 1991 - REVISED JULY 1994 

1--.._---..:;.<----...... ---- B1-B8 

x>---.... ------- PARITY 

ERROR-FLAG FUNCTION TABLE 

INTERNAL OUTPUT 
TO DEVICE PRE-STATE OUTPUT 

ERR FUNCTION 
POINTP ERRn_1 t 

L L 
X Pass 

H H 

L X L 

X L L Sample 

H H H 

X X H Clear 

L L 
X Store 

H H 

t The state of the ERR output before any changes at CLR, LE, or POint P. 
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SN54ABT853, SN74ABT853 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

SCBS198A- FEBRUARY 1991 - REVISED JULY 1994 

error-flag waveforms 

Bi+PARITY 

U 
I I 
I I 

ERR nJLn'-l---~Ht--------
I I I I 
j4-- Pass ~14 Store -+i I Sample--+ 

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: SN54ABT853 ..................................... 96 rnA 

SN74ABT853 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 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) (see Note 2): DB package ................... 0.65 W 

DW package ................... 1.7 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. 

NOTES: 1. The input and 9utput negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

2-218 

2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 
except for the NT peckage, which has a trace length pf zero; For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 
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SN54ABT853, SN74ABT853 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

SCBS198A- FEBRUARY 1991 - REVISED JULY 1994 

recommended operating conditions (see Note 3) 
SN54ABT853 SN74ABT853 

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 IERR 5.5 5.5 V 

10H High-level output current I Except ERR -24 -32 mA 

10L Low-level output current 48 64 mA 

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

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

NOTE 3: 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) 

PARAMETER TEST CONDITIONS 
TA = 25°C 

MIN 

VIK Vee = 4.5 V, 11=-18mA 

Vee -4.5 V; IOH=-3mA 2.5 

All outputs Vee = 5 V, 10H =-3mA 3 
VOH except ERR 10H =-24 mA 2 

Vee=4.5 V 
IOH=-32mA 2' 

IOL-24mA 
VOL Vee = 4.5 V 

10L = 64 mA 

10H ERR Vee- 4.5V, VOH =5.5V 

Control inputs 
II 

A or B ports 
Vee=5.5V, VI = Vee or GND 

IlL AorBports Vee=O, VI=GND 

10ZH:!: Vee=5.5 V, Vo = 2.7 V 

10ZL:!: Vee = 5.5 V, Vo = 0.5 V 

loft Vee = 0, VI or Vo S4.5 V 

leEX Vee-5.5 V, Vo = 5.5 V Outputs high 

10§ Vee = 5.5 V, Vo -2.5 V -50 

Outputs high 

ICC AorBports 
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 Control inputs VI = 2.5 V or 0.5 V 

eio A or B ports Vo = 2.5 V or 0.5 V 

'On products compltantto MIL-STD-883, elass'B, thiS parameter does not apply. 
t All typical values are at Vee - 5 V. 

TYPt 

-100 

1 

24 

0.5 

SN54ABT853 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55' 

±1 ±1 

±100 ±100 

-50 -50 

50 50 

-50 -50 

±100 

50 50 

-180 -50 -180 

250 250 

30 30 

250 250 

50 50 

:!: 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. 

SN74ABT853 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

-50 

50 

-50 

±100 

50 

-50 -180 

250 

30 

250 

50 

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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UNIT 

V 

V 

V 

jJA 

jJA 

jJA 

jJA 

jJA 

jJA 

jJA 

mA 

flA 
mA 

jJA 

flA 

pF 

pF 
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• State-of-the-Art EPIC-HBTM 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 Vat Vee = 5 V, TA = 25°C 

.• High-Drive Outputs (-32-mA IOH, 
64-mA loll 

• Package Options Include Plastic 
Smail-Outline (DW) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (NT) and 
Ceramic (JT) DIPs 

description 

The 'ABT863 are 9-bit transceivers 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. 

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 
SCBS201A- FEBRUARY 1991 - REVISED JULY 1994 

SN54ABT863 •.• JT PACKAGE 
SN74ABT863 ••• DB, ow, OR NT PACKAGE 

(TOP VIEW) 

VCC 
B1 
B2 
B3 
B4 
B5 

A6 B6 
A7 B7 
A8 B8 
A9 B9 

OEBA2 11 OEAB2 
GND OEAB1 

SN54ABT863 ••• FK PACKAGE 
(TOP VIEW) 

co (.) 
1

< 
,...wO .-C\I 

~«oz:$'coco 

4 3 2 1 282726 
5 25 
6 24 
7 23 
8 22 
9 21 
10 20 

1~2 1314 15 16 171819 

CDIC\I COI'-IC\I CD ««zzcococo 
ffi(!) USUS 
o 00 

NC - No intemal connection 

83 
B4 
85 
NC 

The SN74ABT863 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 SN54ABT863 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74ABi863 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

-!I1TEXAS 
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Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT863, SN74ABT863 
9·B11 BUS TRANSCEIVERS 
WITH 3.lSTATE OUTPUTS 
SCBS201A- FEBRUARY 1991 - REVISED JULY 1994 

logic symbolt 

OEBA1 

OEBA2 

OEAB1 

OEAB2 

A1 

1 

11 

13 

14 

2 

" 
r--

r--

r--

OEAB1 

L 

L 

L 

H 

X 

H 

H 

X 

X 

& 

EN1 

& 
EN2 

, 
V1 1 

r 

~ 1 2V 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

3 

4 

5 

6 

7 

8 

9 

10 

FUNCTION TABLE 

INPUTS 

OEAB2 

L 

L 

L 

X 

H 

X 

X 

H 

H 

~ 

OEBA1 OEBA2 
OPERATION 

L L Latch A and B 

H X 
AtoB 

X H 

L L 
BtoA 

L L 

H X 

X H 
Isolation 

X H 

H X 

logic diagram (positive logic) 

23 
B1 

22 
B2 

21 
B3 

20 
B4 

19 
B5 

18 
B6 

17 
B7 

16 
B8 

15 
B9 

OEBA1~1~------~--~ 
OEBA2...;1:...:.1-----a 

OEAB1-=1-=-3..ro--..... 

OEAB2 _1_4--vL_.1 

A1 2 

To Eight Other Channels 

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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SN54ABT863, SN74ABT863 
9-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS201A- FEBRUARY 1991 - REVISED JULY 1994 

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: SN54ABT863 ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 96 rnA 

SN74ABT863 .................................... 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) (see Note 2): DB package ................... 0.65 W 

DW package ................... 1.7 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 condHions 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. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 

except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 3) 

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 

Al/Av I nput transition rise or fall rate I Outputs enabled 

At/AVCC Power-up ramp rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating pins (Input or 1/0) must be held high or low. 

PRODUCT PREVIEW Information ..-.. products In .... fonnatIv8 or 
deolan phua of development. CharaclllrlaUc da1a and olhar 
apec1l1_ .... deoign goal&. T .... lnatru ...... _the rlglltto 
chango or disconUnue!hate products without noli ... ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT863 SN74ABT863 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 '*' 2 V 

ffi 0.8 V 

o "t$CC 0 VCC V 

t-. -24 -32 mA 

;S 48 64 mA 

j;;) 5 5 ns/V 

~200 200 IJS/V 

-55 125 -40 85 ·C 
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SN54ABT863, SN74ABT863 
9-BIT BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS201A- FEBRUARY 1~91 - REVISED JULY 1994 

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, IOH=-3mA 2.5 

VCC=5V, IOHs-3mA 3 
VOH 

IOH=-24mA 2 
VCC=4.5V 

10H =-32 mA 2" 

IOL=48mA 
VOL VCC=4.5V 

IOL=64 mA 

Control inputs VCC=Ot05.5V 
II 

AorB ports VCC=2.1 Vt05.5V 
VI - VCC or GND 

10ZPU 
VCC=Ot02.1 V, Vo = 0.5 to 2.7 V, 
OE-X 

10ZPD 
VCC=2.1 VtoO, Vo = 0.5 to 2.7 V, 
OE=X 

10ZH* 
VCC=2.1 Vt05.5V, VO=2.7V, 
OE2:2V 

10ZL* 
VCC=2.1 Vt05.5V, VO=0.5 V, 
OE2:2V 

loff VCC= 0, VI orVO:> 4.5 V 

ICEX 
VCC= 5.5 V, 

Outputs high 
Vo = 5.5 V 

10§ VCC = 5.5 V, VO=2.5V -50 

VCC= 5.5 V, Outputs high 

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

VCC = 5.5 V, Outputs enabled 

Data inputs 
One input at 3.4 V, 
Other inputs at 

6.ICC~ VccorGND Outputs disabled 

Control inputs 
VCC = 5.5 V, One input at 3.4 V, 
Other inputs at VCC or GND 

Ci Control inputs VI = 2.5 V or 0.5 V 

Cio A or B ports Vo = 2.5 V or 0.5 V 

" On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
t All typical values are at VCC = 5 V. 

TYPt 

-100 

1 

24 

0.5 

4 

7 

SN54ABT863 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55" 

±1 ±1 

±20 ±20 

±50 ±50 

±50 ±~ 
6. 

10 f~o 

-10 t; 
;S 

-10 

±10() O~ 

50 
~ 

50 

-180 -50 -180 

250 250 

30 38 

250 250 

1.5 1.5 

0.05 0.05 

1.5 1.5 

* 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. 

SN74ABT863 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±20 

±50 

±50 

10 

-10 

±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. 

PRODUCT PREVIEW Inlormalion concern. produ""n 1110 formative or =n phaaa of development. c__ data and oilier 
ons are dsslgn g081s. T .... ,_umenll_1I1o ~ghtto 

c ngo or discontinue _ prodllCll wllhout nod ... 
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UNIT 

V 

V 

V 

j.tA 

j.tA 

j.tA 

j.tA 

j.tA 

j.tA 

j.tA 

rnA 

j.tA 

mA 

j.tA 

mA 

pF 

pF 



SN54ABT863, SN74ABT863 
9·BIT BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS201A- FEBRUARY 1991 - REVISED JULY 1994 

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, SN54ABT863 SN74ABT863 

PARAMETER 
(INPUT) (OUTPUT) 

TA = 25·C UNIT 
MIN TYP MAX MIN M~ MIN MAX 

tpLH 1 2.6 4.1 1 -~ 1 5.7 
AorB BorA 

1 J$'3.9 
ns 

tpHL 1 2.3 3.3 1 3.9 

tpZH 
OEABorOEBA 

1 3.2 4.3 1;..'" 5.4 1 5.5 
BorA 

.;$". 
ns 

tpZL 1 3.3 4.4 5.5 1 5.4 

tpHZ 
OEAB orOEBA 

2.5 4.8 6 .~ 6.8 2.5 6.7 
BorA 

~1.5 
ns 

tpLZ 1.5 4.4 5.9 7.8 1.5 6.9 

~ThxAs 
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SN54ABT863, SN74ABT863 
9·BIT BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS201A- FEBRUARY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

Sl o Open 

r' 
From Output _ ..... _---i,..-~5'V0'V0 "'"0 __ ---/ 

Under Test 

CL=50pF 
(see Note A) I 5000 

TEST Sl 

tpLH/tpHL Open 

tpLZ/tpZL 7V 

tPHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Tlmlnglnput ------Xl.5V 

------'. 1'------- OV 
14--tw~ 

I 1,----3V 

Input 3 . X\,,1_.5_V __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=¥ ... 1.5_V __ J¥~1-.5-V-- :: 

tPLH +--! ~ tpHL 

I I I ~--VOH 
. I !1.5V I 1.5V 
--+-1 --J I VOL 

tpHL ~ *-+ tPLH 

\L v.-::-I VOH 
,1.5 V Tl.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 

Sl at7 V 
(see Note C) 

Output 
Waveform 2 
Sl atOpen 

(see Note C) 

14 +-.~ .1 I "IIU th I 

--~*1.5V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

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

tPZL ~ 14- I 

3V 

OV 

__ -.;-1 ""'\ II tPLZ -+I ~ 
I \ . I p-- 3.5V I '1.5 V I 
I . I VO!:..+~~ VOL 

I I ~PHZ -+I j4-
tpZH -+j _ I 

1~1.-5-V-"""'~:--VOH -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 Cl, 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 

~1ExAs 
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• State-of-the-Art EPIC-nBTM 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 

• Two 8-Blt 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 (OW) and Shrink 
Smail-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (NT) and 
Ceramic (JT) DIPs 

description 

The I ABT2952A transceivers consist 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) 

B2 
B1 

OEAB 
CLKAB 

CLKENAB 11 
GND 

VCC 
AS 
A7 
AS 
A5 
A4 
A3 
A2 
A1 
OEBA 
CLKBA 
CLKENBA 

SN54ABT2952A , , • FK PACKAGE 
(TOP VIEW) 

4321282726 
5 25 AS 

24 A5 
23 A4 

8 22 NC 
9 21 A3 
10 20 A2 

1~2 1314 15 16 171819 A1 

aJ aJ C () < < 1< ;2<ZZaJaJaJ 
..J a:i C!:I a:i:5 ~ 
() ~ ~() 

..J ..J 
() () 

NC - No internal connection 

The SN74ABT2952A 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 SN54ABT2952A is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT2952A is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED thll document contains PRODUCTTON 

DATA,":,: :an:.: : ~:'":"tn!:;::W":ardCO=- to 
=.cu.n p .. OIIIlng _ not _arily lncIucIo lilting :1 
parameI8IS. 

-!i1TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT2952A, SN74ABT2952A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
SCBS203A-AUGUST 1992- REVISED JULY 1994 

FUNCTION TABLEt 

INPUTS OUTPUT 

logic symbol§ 

OEBA 
CLKENBA 

CLKBA 

OEAB 
CLKENAB 

CLKAB 

Ai 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

CLKENAB CLKAB OEAB A B 

H X L X BO; 

X HorL L X BO; 

L i 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. 

15 "- EN3 
13 "- G1 
14 

1 C5 
9 

" EN4 
11 "- G2 
10 

2C6 

16 '-I f" 6 

L-
·V3 1 50 

~ 60 1 4V 
17 7 

18 6 

19 5 

20 4 

21 3 

22 2 

23 1 

§ This symbol is in accordance with ANSI/IEEE Sid 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, and NT packages. 

~1ExAs 
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B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 



logic diagram (positive logic) 

11 
CLKENAB------a 

10 CLKAB _________ ....J 

CLKENBA -..:..:13'--___ -0 

14 
CLKBA ----------' 

A1 16 

Pin numbers shown are for the DB, OW, Jr, and NT packages. 

SN54ABT2952A, SN74ABT2952A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS203A - AUGUST 1992 - REVISED JULY 1994 

C1 

1D~~---~--~-.~8~B1 

C1 

~-_4----+_~1D 

~------~v~------~/ 

To Seven Other Channels 

~TEXAS 
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8N54ABT2952A, SN74ABT2952A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS203A - AUGUST 1992 - REVISED JULY 1994 

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: SN54ABT2952A .......................... ,....... 96 rnA 

SN74ABT2952A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 128 rnA 
Input clamp current, '1K (VI < 0) ........................................•.................. -18 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DB package ................... 0.65 W 

DW package .................. 1.7 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 strass 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. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils, 

except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SeBD002B. 

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 

At/flv Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 3: Unused or floating pins (input or 110) must be held high or low. 

PROOUCT PREVIEW '-'n_ pradUCIIlntlle_., e::5pho1o 01 1ImIopment. CIIInICIorlotlc - and 0 .... 
.. dooIgn goeII. _Inll"" ... "" ___ tile rtgIItlO go or dllconll .... _p __ _ 
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SN54ABT2952A SN74ABT2952A, 
UNIT 

MIN MAX MIN MAX 

4.5 5~~ 4.5 5.5 V 

2 f(j 2 V 

lifJ·8 0.8 V 

o <It'Vee 0 Vee V 

.~ -24 -32 rnA 

~ 48 64 mA 
,()q:> 10 10 ns/V 

-55 125 -40 85 ·e 



SN54ABT2952A, SN74ABT2952A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS203A-AUGUST 1992 - REVISED JULY 1994 

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

TA = 25°C 
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 

10H =-24mA 2 
VCC=4.5V 

IOH--32rnA 2" 

IOl=48 rnA 
VOL VCC=4.5 V 

10l=64 rnA 

VCC = 5.5 V, Control inputs 
II 

VI = VCC or GND A or Sports 

10lH:t: VCC = 5.5 V, VO=2.7V 

10ll:t: VCC = 5.5 V, VO= 0.5V 

loff VCC-O, VI orVO"; 4.5 V 

ICEX 
VCC = 5.5 V, 

Outputs high 
Vo = 5.5 V 

IO§ VCC= 5.5 V, VO=2.5V -50 -100 

VCC = 5.5 V, Outputs high 1 

ICC 10=0, 
AorS 

Outputs low 24 
ports 

VI = VCC or GND Outputs disabled 0.5 

AICCIf 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 3.5 

Cio Vo = 2.5 V or 0.5 V A or Sports 7.5 

" On products compliant to Mll-STD-883, Class S, this parameter does not apply. 
t All typical values are at VCC = 5 V. 

SN54ABT2952A 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55" 

±1 ~ 
±100 ~jOO 

50 4"'" 50 

-50 0 -50 

±100 £J 

50 J! 50 

-180 -50 -180 

250 250 

35 35 

250 250 

1.5 1.5 

:t: The parameters 10lH and lOll 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. 

SN74ABT2952A 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-50 -180 

250 

35 

250 

1.5 

If 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.IA 

J.IA 
J.IA 
J.IA 

J.IA 

rnA 

J.IA 
rnA 

J.IA 

mA 

pF 

pF 

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

VCC=5V, SN54ABT2952A SN74ABT2952A 
TA=25'C UNIT 
MIN MAX MIN MA~ MIN . MAX 

fclock Clock frequency 0 150 0 . t$> 0 150 MHz 

tw Pulse duration ClK high or low 3.3 3.3 .;y" 3.3 ns 

AorS 2.5 2.5A"" 2.5 
tsu Setup time before ClK'!' High or low 

~ 
ns 

ClKEN 3 3 

Hold time aiter ClK'!' 
AorS 1.5 .~ 1.5 

th 
4,"'" 2 

ns 
ClKEN 2 2 
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SN54ABT2952A, SN74ABT2952A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS203A-AUGUST 1992 - REVISED JULY 1994 

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 

tpHL 
CLKAB or CLKBA 

tpZH 0l:BA or OEAB 
tpZL 

tpHZ 
OEBAorOEAB 

tPLZ 

PRODUCT PREVIEW information ........ produc\s In tho formallve 01 
d_lan pI.a 01 deveIoprnanl. Charac\ll1oUc daIa and 0 ..... 
apoc1ftcatlo ..... dlllarlgoalo. T_I_ ....... thorfghilO 
change or dIaconUnuelhe8o prod_ wllholl! noa ... 

2-232 

TO 
VCC=5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP MAX 

150 

2 3.3 5.2 
BorA 

2.5 4 6.1 

AorB 
1.5 3.2 4.7 

2 3.7 5.7 

1.5 3.5 5.1 
AorB 

1.5 3.4 5.9 

~1ExAs 
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SN54ABT2952A SN74ABT2952A 
UNIT 

MIN MAX MIN MAX 

150 ~ 150 MHz 

2 ,!f.3 2 5.9 

2.5 Bf6.8 
ns 

2.5' 6.3 

1.~ 5.7 1.5 5.6 

~-
ns 

6.7 2 6.6 

~:5 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 
SCBS203A - AUGUST 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

r' 
From Output _ ..... _---4J-~s'V0vo ..,.0 __ --" 

Under Test 

CL=SOpF 
(see Note A) T SOOO 

TEST S1 

tpLtiltpHL Open 
tpLzltpZL 7V 
tpHzltpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Tlmlnglnput -------X1.5V _____ J.,'-______ OV 

14--tw~ 

I 1,..---3V 

Input 3 X ... 1_.S_V __ OV 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~ ... 1.S_V __ J~1.5 V :: 

tpLH --J.--.! ~ tPHL 

I I ~-VOH 
1 !1.5V I 1.5V 

--+-1 --J I VOL 

tpHL --l.--.! ~ tpLH 

\L v.-::-:-I VOH 
,1.5 V T1.5V 

. -- 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 NoleC) 

I4L .~ th til I ... u I 

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

SETUP AND HOLD TIMES 

~1.5 V ~\.1._5_V __ _ 

tpZL -+j 14- I 

3V 

OV 

1 1 tPLZ -.I I--: 
--';"1 '""\L. 1 ,,""'-- 3.SV 

I ,1.5 V 1.£ VOL + 0.3 V 
1 . I T---- VOL 
1 11PHZ ~ j4-

tpZH -+j _ I 
I --- VOH 

!1.5V ~H-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 :5 10 MHz, Zo = 50 0, 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 
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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 

• 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 
Smail-Outline (OW) Package, Ceramic Chip 
Carrier (FK), and Standard Plastic (NT) and 
Ceramic (JT) DIPs 

description 

The 'ABT25245 are 25-0 octal bus transceivers 
designed for asynchronous communication 
between data buses. They improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
transceivers. 

These devices 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. 

SN54ABT25245, SN74ABT25245 
25·0 OCTAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 

SN54ABT25245 ••. JT PACKAGE 
SN74ABT25245 ••• DW OR NT PACKAGE 

(TOP VIEW) 

DIR 
B1 
B2 

VCC 
B3 

A4 B4 
A5 B5 

GND 8 B6 

VCC 
A7 B7 

GND 11 B8 
A8 OE 

SN54ABT25245 .•• FK PACKAGE 
(TOP VIEW) 

4 3 2 1 282726 
5 25 

VCC 6 24 
B2 7 23 
NC 8 22 
B1 9 21 

DIR 10 20 
A1 11 19 

12 1314 15 16 17 18 

~~~nn~:t~ 
(!J (!J 

NC - No intemal connection 

A8 
GND 
NC 

1994 

These transceivers are capable of sinking 188 mA of IOL current, which facilitates switching 25-0 transmission 
lines on the incident wave. The distributed V CC 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 V CC through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN54ABT25245 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT25245 is characterized for operation from -40°C to 85°C. 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

~TEXAS 
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Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT25245, SN74ABT25245 
25-g OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS251A- JUNE 1992- REVISED JULY 1994 

FUNCTION TABLE 

INPUTS 
OPERATION 

OE DIR 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

logic symbolt logic diagram (positive logic) 

OE 

DIR 

13 
" G3 DIR -=2:..:..4*-_r""""""""'l 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

24 

1 

3 

4 

6 

7 

9 

10 

12 

I"- 3EN1[BA] 
L 3EN2[AB] , 
L 

'171 

I> 

r 
23 

---J 2'17 

B1 A1 1 

22 
B2 

20 
B3 

19 
B4 

18 
B5 

17 
B6 

15 
B7 

14 
B8 

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

Pin numbers shown are for the DW, JT, and NT packages. 
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SN54ABT25245, SN74ABT25245 
25·Q OCTAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS251A-JUNE 1992 - REVISED JULY 1994 

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 disabled or power-off state, Va ............... -0.5 V to 5.5 V 
Voltage range applied to any output in the high state, Va ............................... -0.5 V to Vee 
Input clamp cU,rrent, 11K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VA < 0) ....................................................... -50 mA 
Current into any output in the low state, 10: SN74ABT25245 (A port) ........................... 376 mA 

SN74ABT25245 (B port) . . . . . . . . . . . . . . . . . . . . . . . . . .. 128 mA 
Operating free-air temperature range: SN54ABT25245 ................................ -55°C to 125°C 

SN74ABT25245 ................................. -40°C to 85°C 
Maximum power dissipation at TA '" 55°C (in still air) (see Note 2): OW package ................... 1.7 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. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 

except for the NT package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 3) 

VCC Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

11K I nput clamp current 

Aport 
10H High-level output current 

Sport 

Aport 
10L Low-level output current 

Sport 

Ilt/Ilv I nput transition rise or fall rate I Outputs enabled 
Control inputs 

A or Sports 

Ilt/IlVCC Power-up ramp rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating pins (Input or I/O) must be held high or low. 

PRODUCT PREVIEW InformaUon conee"" produeta In lilt _va Of 
design ph... of dove/op_ C_1Ic data II1Cf oilier 
opocllicalions era daalgn goals. ToIas lnatru ...... _lilt ~ghtto 
ChIIIg8 or dlaconUnuo _ producta wllhout notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54ABT25245 SN74ABT25245 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 VCCS:! 0 VCC V 

~ -18 mA 

~O -80 

i.. ... -32 
mA 

-32 

:S' 188 188 
mA 

,,0 64 64 

4:t 4 4 
ns/V 

10 10 

200 200 IJS/V 

-55 125 -40 85 ·C 
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SN54ABT25245, SN74ABT25245 
25·Q OCTAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS251A-JUNE 1992- REVISED JULY 1994 

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

SN54ABT25245 SN74ABT25245 
PARAMETER TEST CONDITIONS 

VIK VCC=4.5 V, 11=-18rnA 

Vcc = 4.75 V, IOH=-3mA 
Aport 

VCC=4.5 V, IOH=-80mA 

VOH VCC=4.5 V, IOH=-3rnA 

B port VCC = 5 V, IOH--3mA 

, VCC=4.5V, 10H =-32 mA 

IIOL=94mA 

VOL 
Aport VCC-4.5 V 

IloL=188rnA 

B port VCC-4.5 V, IOL=64 mA 

Control inputs VCC = Ot05.5 V, VI = VCC or GND 
II 

A or B ports VCC = 2.1 V to 5.5 V, VI = VCC or GND 

IVI =0.8V 
II (hold) A or B ports VCC=4.5 V 

IVI=2V 

10ZPU:l= 
VCC=Ot02.1 V, Vo = 0.5 V to 2.7 V, 
OE=X 

10ZPD:I= 
VCC = 2.1 Vto 0, Vo = 0.5 Vt02.7 V, 
OE=X 

10ZH§ VCC=2.1 Vt05.5V, VO=2.7V, OE~2V 

10ZL§ VCC=2.1 Vt05.5V, Vo = 0.5 V, OE~2V 

loff VCC= 0, Vl orVO:54.5V 

ICEX VCC-5.5 V, Vo = 5.5 V Outputs high 

10~ Bport VCC=5.5 V, Vo =2.5 V 

Outputs high 
VCC = 5.5 V, Outputs low 

ICC Outputs open, 
Outputs VI = VCC or GND 
disabled 

AICC# 
VCC=5.5V, One input at 3.4 V, 
Other inputs at VCC or GND 

Ci Control inputs VCC=5V, VI = VCC or GND 

Cio A or B ports VCC =5V, Vo = VCC or GND 

" On products compliant to MIL-STD-883, Class B, thiS parameter does not apply. 
t All typical values are at VCC - 5 V, TA = 25°C. 
:1= This parameter is characterized but not tested. 
§ For I/O ports, the Parameters IIH and IlL include the off-state output current. 

MIN TYPt MAX MIN 

-1.2 

2.7 2.7 

2.4 2.4 

2.5 2.5 

3 3 

2" 2 

0.55 

0.7 

0.55" 

±1 

&.±20 

100 f4t. 100 

-100 & -100 

~ 
0 ±50 

~ 
~ 

±50 

10 

-10 

±100 

50 

-50 -210 -50 

500 

20 

500 

1 

4 

11.5 

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

TYPt 

4 

11.5 

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

PRODUCT PREVIEW Informallon c.ncern. products In \lie _va.r 

:
n i>ha88 01 _opment CharaCteristic da1a and _ 
_ .no are daaian goala. T .... lnstruman18 _1110 right to 

ngo or dlaconUnue ihaIe products wI1hout nod ... 
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MAX 

-1.2 

0.55 

0.7 

0.55 

±1 

±20 

±50 

±50 

10 

-10 

±100 

50 

-210 

500 

20 

500 

1 

UNIT 

V 

V 

V 

IlA 

.1lA 

IlA 

IlA 

IlA 
IlA 
IlA 
IlA 
mA 

IlA 
rnA 

IlA 

mA 

pF 

pF 



SN54ABT25245, SN74ABT25245 
25·0 OCTAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS251A- JUNE 1992- REVISED JULY 1994 

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 

PRODUCT PREVIEW In_on co_producls In tile lormaIIveor 
deoian pha.. of deVtIopmanL Cha_ _ .. d .... 
_lfIcallo .. nd .. lgn goal •. T .... In8lnlments ........ tile IfghtIO 
change or dlaconti .... _ prodUCII without nOlI ... 

TO 
VCC=5V, 
TA = 25°C 

(OUTPUT) 
MIN TYP MAX 

1 
BorA 

2.3 

1 2.4 

1.5 3.7 
AorB 

1.4 4 

2 4.3 
AorB 

2 3.9 

~TEXAS 
INSTRUMENTS 

3.5 

3.5 

5.4 

5.8 

6.1 

5.8 
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SN54ABT25245 SN74ABT25245 
UNIT 

MIN MA~ MIN MAX 

1 ,:;;.V 1 3.9 

~ 
ns 

1 1 4.3 

1.5(., ... 1.5 6.5 

1.£:;.'"" 
ns 

1.4 6.8 

j¥ 2 7.2 

Q:2 
ns 

2 6.4 
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SN54ABT25245, SN74ABT25245 
25-Q OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS251A-~UNE 1992-REVISEDJULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output _--._--4.-_5'\/°'11°1".0 __ ---/ 
Under Test 

CL=50pF 
(see Note A) T 5000 

TEST S1 

tPLtftPHL Open 
tpLzltpZL 7V 
tpHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------X1.5 V 
____ .....J. I~ ______ OV 

i4--tw--+l 
! ',..--- 3V 

Input3 X"",1._5_V __ OV 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~ .. 1.5_V __ -,~1.5V :: 

tpLH -H ~ tpHL 

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

--+1 --'. I VOL 

tPHL~ ~tPLH 
I . ~I VOH 

\1.5V T1.5V 
. -- 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 at Open 

(see Note C) 

. 14 t ~~ ~ 
,su th 1 

---*1.5 V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

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

tpZL -+j /4- I 

3V 

OV 

I II tPLZ.-.I ~ ---;., .... , ' Kc-- 3.5V 
, 1.5V , 
, . ,VO.b...+.!-~ VOL 

, I~PHZ ~ J.-
tpZH -+j _ , 

Ir1.-5-V-.....,~rVOH -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 = 50 n. 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 

~1ExAs 
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'ABT16240 
'ABT16241 
'ABT16244 
'ABT16245 
'ABT16260 
'ABT16373 
'ABT16374 
'ABT16460 
'ABT16470 
'ABT16500 
'ABT16501 
'ABT16540 
'ABT16541 
'ABT16543 
'ABT16600 
'ABT16601 
'ABT16623 
'ABT16640 
'ABT16646 
'ABT16652 
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'ABT16823 
'ABT16825 
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'ABT16833 
'ABT16841 
'ABT16843 
'ABT16853 . 
'ABT16863 
'ABT16952 
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• Members of the Texas Instruments 
Widebus™ Family 

• State-of-the-Art EPIC-nBTM 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-mAlod 

• Package Options Include Plastic 300-mil 
Shrink Smail-Outline (Dl) Package and 
380-mil Fine-Pitch Ceramic Flat (WD) 
Package Using 25-mll Center-to-Center 
Spacings 

description 

The' ABT16240 are l6-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. These devices can be 
used as four 4-bit buffers, two 8-bit buffers, or one 
l6-bit buffer. These devices provide inverting 
outputs and symmetrical active-low output-enable 
(OEl inputs. 

SN54ABT16240, SN74ABT16240 
16·BIT BUFFERS/DRIVERS 

WITH 3-8TATE OUTPUTS 
SCBS095B - DECEMBER 1991 -

SN54ABT16240 •.• WD PACKAGE 
SN74ABT16240 ••. DL PACKAGE 

(TOP VIEW) 

10E 1 20E 
1Yl lAl 
lY2 lA2 

GND GND 
1Y3 lA3 

lA4 
Vee Vee 
2Yl 2Al 
2Y2 9 2A2 

GND GND 
2Y3 11 2A3 
2Y4 2A4 
3Yl 3Al 
3Y2 3A2 

GND 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 pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16240 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 SN54ABT16240 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 EPle-IlB are trademarks of Texas Instruments Incorporated. 
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INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1994. Texas Instruments Incorporated 

3-3 



SN54ABT16240, SN74ABT16240 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS095B- DECEMBER 1991 - REVISED JULY 1994 

logic symbolt logic diagram (positive logic) 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

3A1 

3A2 

3AiJ 
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'\7 1V1 

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 ANSIfIEEE Sid 91-1984 
and lEG 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 

24 

30 

29 

27 

26 

2 1V1 

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 
SCBS095B - DECEMBER 1991 - REVISED JULY 1994 

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: 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) (see Note 2) DL package .................. 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 condHions 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. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information, refer to the Package ThermalGonsiderationsapplication note inthe 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 3) 
SN54ABT16240 SN74ABT16240 

MIN MAX MIN MAX 
UNIT 

Vce 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 Vec 0 VCC V 

IOH High-level output current -24 -32 mA 

IOL Low-level output current 48 64 rnA 

t;.tlt..v Input transition rise or fall rate I Outputs enabled 10 10 nsN 

TA Operating free-air temperature -55 125 -40 85 ·C 

NOTE 3: Unused or floating inputs must be held high or low. 

~1ExAs 
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SN54ABT16240, SN74ABT16240 
16-BITBUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS095B - DECEMBER 1991 - REVISED JULY 1994 

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

TA = 25°C SN54ABT16240 
PARAMETER TEST CONDITIONS 

TYPt MIN MAX MIN MAX 

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

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

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

IOH=-24mA 2 2 
Vee =4.5 V 

IOH=-32mA 2' 

IOl=48 rnA 0.55 0.55 
VOL Vee =4.5 V 

10l= 64 rnA 0.55' 

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

10ZH Vee = 5.5 V, VO-2.7V 50 10 

10Zl Vee = 5.5 V, VO- 0.5 V -50 -10 

loff Vee=O, VI orVO S 4.5 V ±100 

leEX Vee- 5.5 V, Vo = 5.5 V Outputs high 50 50 

10* Vee = 5.5 V, Vo = 2.5 V -50 -100 -180 -50 -180 

Outputs high 2 2 

ICC 
Vee-5.5 V, 10=0, Outputs low 32 32 
VI = Vee or GND 

Outputs disabled 2 2 

Vee = 5.5 V, Outputs enabled 1 1.5 
One input at Data inputs 

.1lee§ 3.4 V, Other Outputs disabled 0.05 1 
inputs at Vee 

Control inputs 1.5 1.5 orGND 

Ci VI = 2.5 V or 0.5 V 7 

Co Vo = 2.5 V or 0.5 V 7 

, On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
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. 

SN74ABT16240 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

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 Vee or GND. 

UNIT 

V 

V 

V 

IlA 
IlA 
IlA 
IlA 
IlA 
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 TO 
VCC=5V, SN54ABT16240 SN74ABT16240 

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

MIN TYP MAX MIN MAX MIN MAX 

tplH 1 2.7 3.8 0.8 4.8 1 4.7 
A Y ns 

tpHl 1.1 3.1 4.3 1.1 4.9 1.1 4.8 

tpZH 
OE 

1.3 3.3 4.3 1.3 5.4 1.3 5.3 
Y ns 

tPZl 1.4 3.4 6.2 1.4 7.2 1.4 7.1 

tpHZ 
OE 

1.6 3.6 4.8 1.6 7.2 1.6 6.1 
Y ns 

tpLZ 1.4 3 5.1 1.4 5.7 1.4 5.6 

~1ExAs 
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SN54ABT16240, SN74ABT16240 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS095B - DECEMBER 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

1""0 
From Output _-e_~t-_5'V°V°Ir° __ ---/ 

Under Test 

CL = 50 pF 
(see Note A) T SOOO 

TEST S1 

tPLtiitPHL Open 

tpLzltpZL 7V 

tPHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------X1.S V 

------'. 1'------- 0 V 
14-- tw---+l 

1 1,----3V 

Input 3 "',-1_.5_V __ 0 V 

Input 
(see Note B) 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=¥1 .... S_V __ J~1.SV :: 

tpLH --J.--.! ~ tpHL 

1 1 ~-VOH 
1 !1.5V l 1.SV 

--+-1 -J. 1 VOL 

tPHL~ ~tPLH 
1 ~I VOH 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

14t·~ ., 
1 au th, 

--'"")k1.SV ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.5V ~ .... 1._S_V __ _ 

tpZL ~ 14-- 1 

3V 

OV 

1 ItpLZ -.I ~ 
---;'I~{. 1 ~--- 3.SV 

1 ,1.5 V IVOL+O.3V 
1 • 1 - --- VOL 

'I ~Z~ ~ 
tPZH ~ 1 

1---- VOH 

\.1.5 V T1.5V 
. -- VOL 

Output 

Output 
Waveform 2 
S1 atOpen 

(see Nota C) 

!1.5V ~H-O.3V 
___ 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 $ 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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SN54ABT16241, SN74ABT16241 
16-BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 

• Members of the Texas Instruments 
Wldebus™ Family 

• State-of-the-Art EPIC-nBTM BICMOS Design 
Significantly Reduces Power Dissipation 

• 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-mAIOd 

• Package Options Include Plastic 300-mll 
Shrink Smail-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 3BO-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 

description 

SCBS096B - FEBRUARY 1991 - REVISED 

SN54ABT16241 .•• WD PACKAGE 
SN74ABT16241 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

10E 20E 
lYl lAl 
lY2 lA2 

GND GND 
lY3 lA3 

lA4 
Vcc Vec 
2Yl 2Al 
2Y2 9 2A2 

GND GND 
2Y3 2A3 
2Y4 2A4 
3Yl 3Al 
3Y2 3A2 

GND GND 
3Y3 3A3 
3Y4 3A4 

The 'ABT16241 are 16-bit buffers and line drivers Vee Vec 
designed specifically to improve both the 4Yl 4Al. 
performance and density of 3-state memory 4Y2 4A2 
address drivers, clock drivers, and bus-oriented GND GND 
receivers and transmitters. These devices can be 4Y3 4A3 
used as four 4-bit buffers, two 8-bit buffers, or one 4Y 4 4A4 
16-bit buffer. These devices provide true outputs 40E 30E 
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 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 driver. 

The SN74ABT16241 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 SN54ABT16241 is characterized for operation over the full military temperature range of -55°C 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. 

~TEXAS 
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SN54ABT16241, SN74ABT16241 
16·BIT BUFFERS/DRIVERS 
WITH a·STATE OUTPUTS 
SCBS096B - FEBRUARY 1991 - REVISED JULY 1994 

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 

"- EN1 

EN2 

EN3 

"- EN4 ., 
1 

1 

1 

1 

OUTPUTS 
1Y,4Y 

H 

L 

Z 

OUTPUTS 
2Y,3Y 

H 

L 

Z 

f" 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 

tThis 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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2 
1Y1 

3 1Y2 

5 1Y3 

6 1Y4 

8 2Y1 
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12 
2Y4 

13 3Y1 
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3Y2 

16 
3Y3 

17 3Y4 
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SN54ABT16241, SN74ABT16241 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS096B - FEBRUARY 1991 - REVISED JULY 1994 

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 rnA 

SN74ABT16241 .................................. 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) (see Note 2): DGG package ................. 0.85 W 

DL package . . . . . . . . . . . . . . . . . . .. 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 cond~ions 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. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considerations application note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 3) 

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/M I nput transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 3: Unused or floating Inputs must be held high or low. 

-!/}TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54ABT16241 SN74ABT16241 

MIN MAX MIN 
UNIT 

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 

10 10 ns/V 

-55 125 -40 85 ·C 
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SN54ABT16241, SN74ABT16241 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS096B - FEBRUARY 1991 - REVISED JULY 1994 

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

TA = 25·C SN54ABT16241 SN74ABT16241 
PARAMETER TEST CONDITIONS 

TVPt MIN MAX MIN MAX MIN 

VIK Vee=4.5V, II =-18 rnA -1.2 -1.2 

Vee~4.5V, IOH=-3mA 2.5 2.5 2.5 

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

IOH=-24mA 2 2 
Vec = 4.5 V 

10H=-32mA 2' 2 

IOL=48mA 0.55 0.55 
VOL Vee~4.5V 

10L= 64 n:JA 0.55' 

II Vcc = 5.5 V, VI = Vce or GND ±1 ±1 

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

10Zl VCC- 5.5V, Vo = 0.5 V -50 -10 

loff VCC =0, VI or Vo ::; 4.5 V ±100 

ICEX Vec-5,5 V, VO=5.5V Outputs high 50 50 

10* VCC =5.5 V, Vo - 2.5 V -50 -100 -180 -50 -180 -50 

Outputs high 2 2 

ICC 
Vcc =5.5 V, 10=0, Outputs low 32 32 
VI = VCC or GND Outputs 

disabled 
2 . 2 

VCC=5.5 V, Outputs enabled 1 1.5 
One input at Data inputs Outputs 

dlce§ 3.4 V, Other 
disabled 

0.05 1 
inputs at Vce 
orGND Control inputs 1.5 1.5 

Ci VI = 2.5 V or 0.5 V 7 

Co Vo = 2.5 V or 0.5 V 7 

• On products compliant to MIL-STD-883, Class S, this parameter does not apply. 
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 Vee or GND. 

MAX 

-1.2 

0.55 

±1 

50 

-50 

±100 

50 

-180 

2 

32 

2 

1 

0.05 

1.5 

UNIT 

V 

V 

V 

f,IA 

f,IA 

f,IA 

f,IA 

f,IA 
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 TO 
VCC=5V, SN54ABT16241 SN74ABT16241 

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

MIN TVP MAX MIN MAX MIN MAX 

tpLH 1 2.7 3.4 0.9 3.8 1 3.7 
A V ns 

tpHL 1 2.7 3.9 0.9 4.6 1 4.5 

tPZH 1.2 3.3 4.2 1.2 5.1 1.2 5 
OEorOE y ns 

tPZL 1.3 3.4 5.9 1.3 7 1.3 6.9 

tpHZ 
OEorOE 

1.5 4.1 5 1.5 7 1.5 6.2 
Y ns 

tPLZ 1.7 3.6 5.1 1.7 5.7 1.7 5.6 

:lllExAs 
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SN54ABT16241, SN74ABT16241 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS096B - FEBRUARY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

r' 
From Output _ _.----1t--...J50VO\j0..,...---./ 

Under Test 

CL =50pF 
(see Note A) T 5000 

TEST Sl 

tPLH/tPHL Open 

tpLZ/tpZL 7V 
tpHZ/tpZH Open 

-= 
LOAD CIRCUIT FOR OUTPUTS 

3V 
Timing Input ------~.5 V 

-----..I·I~------ OV 
14--tw~ 

1 1,-.--3V 

Input 3 X ... 1._5_V __ OV 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~ ... 1.5-V--..I¥"-1-.5-V-- :: 

Data Input 

Output 
Control 

14 t +th~ 
1 su 1 

---)(1.5 V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.5 V ~,,-1._5_V __ _ 

tPZL ~ I+- 1 

3V 

OV 

tpLH +--! ~ tpHL 

1 I ~-VOH 
1 11.5V: 1.5V Output 

Output 
Waveform 1 

Sl at7V 
(see Note C) 

1 ItpLZ~ ~ 
---r-I ""{. 1 1/--- 3.5 V 

1 ,1.5 V 1 -£ VOL + 0.3 V 
--+-1---' 1 VOL 

tPHL~ ~tPLH 
1 . 1 T --- VOL 

1 !l.HZ ~ ~ 

\L v.:::-I VOH 
Output 

Waveform 2 
S1 atOpen 

(see Note C) 

tpZH ~ 1 
I --- VOH 

!1.5V ~H-0.3V ,1.5V Fl.5V 
. - VOL 

Output 
---..I. =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 0. tr S 2.5 ns. If 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 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 656303 • DALLAS. TEXAS 75265 3-13 



3-14 



• Members of the Texas Instruments 
Wldebus ™ Family 

• State-of-the-Art EPIC-nBTM 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-mAIOd 

• Package Options Include Plastic 300-mll 
Shrink Smail-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mll 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. These 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. 

SN54ABT16244, SN74ABT16244A 
16-BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS073E - SEPTEMBER 1991 - REVISED JULY 1994 

SN54ABT16244 ••• WD PACKAGE 
SN74ABT16244A •.• DGG OR DL PACKAGE 

(TOP VIEW) 

10E 20E 
1Y1 1A1 
1Y2 1A2 

GND 4 GND 
1A3 
1A4 

Vee Vee 
2Y1 2A1 
2Y2 9 2A2 

GND GND 
2A3 

2Y4 2A4 
3Y1 3A1 
3Y2 3A2 

GND 15 34 GND 
3Y3 16 33 3A3 
3Y4 17 32 3A4 
Vee 18 31 Vee 
4Y1 19 30 4A1 
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 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 (OL), 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. 
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SN54ABT16244, SN74ABT16244A 
16·BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS073E - SEPTEMBER 1991 - REVISED JULY 1994 

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 

"-

"-

"-

r-. 

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 

4'i7 
19 

4Y1 
20 

4Y2 
22 

4Y3 
23 

4Y4 

t This symbol is in accordance with ANSI/IEEE 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 

4C5E 

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 

.1, 



SN54ABT16244, SN74ABT16244A 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS073E - SEPTEMBER 1991 - REVISED JULY 1994 

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 (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: 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) (see Note 2): DGG package ................. 0.85 W 

DL package .................... 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. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output cJamp-current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considerations application note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 3) 
SN54ABT16244 SN74ABT16244A 

MIN MAX MIN MAX 
UNIT 

VCC Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voHage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 VCC 0 VCC V 

IOH High-level output current -24 -32 mA 

IOL Low-level output current 48 64 mA 

I!.tll!.v Input transition rise or fall rate I Outputs enabled 10 10 nslV 

TA Operating free-air temperature -55 125 -40 85 ·C 

NOTE 3: Unused or floating inputs must be held high or low. 

~1ExAs 
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SN54ABT16244, SN74ABT16244A 
16·BIT BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS073E - SEPTEMBER 1991 - REVISED JULY 1994 

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

TA = 25°Ct 
PARAMETER TEST CONDITIONS 

.TY~ MIN 

V,K VCC = 4.5 V, 1,=-18mA 

VCC = 4.5 V, IOH=-3mA 2.5 

VCC-5V, 'OH=-3mA 3 
VOH 

IOH=-24mA 2 
VCC=4.5V 

IOH=-32mA 2" 

IOl-48mA 
VOL VCC- 4.5 V 

IOl=64 mA 

" 
VCC-5.5 V, VI = VCC or GND 

10ZH VCC=5.5V, VO=2.7V 

10Zl VCC=5.5V, VO=0.5V 

loff VCC=O, VI orVO:5 4.5 V 

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

1011 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 V, = 2.5 V or 0.5 V 3 

Co Vo =2.5 V or 0.5 V 8 

" On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
t Characteristics for TA = 25°C apply to the SN74ABT16244A only. 
:t: All typical values are at VCC = 5 V. 
§ This data sheet limit may vary among suppliers. 

SN54ABT16244 

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 

3 2 

32 32 

3 2 

0.05 1.5 

0.05 1 

0.05 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. 

SN74ABT16244A 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

10§ 

-10§ 

±100 

50 

-50 -180 

3 

32 

3 

0.05 

0.05 

0.05 

# 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 

IIA 
IIA 
IIA 
IIA 

IIA 

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 
. 

TO 
VCC=5V, SN54ABT16244 SN74ABT16244A 

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

MIN TYP MAX MIN MAX MIN MAX 

tplH 1 2.3 3.2 0.7 3.7 1 3.5 
A Y ns 

tPHl 1 2.6 3.7 0.5 4.3 1 4.1 

tPZH 1 3 3.8 0.7 5 1 4.8 
OE Y ns 

tpZl 1 3.2 4 0.9 5 1 4.8 

tpHZ 
OE 

1 3.6 4.4 1 5 1 4.8 
Y ns 

tpLZ 1 2.9 3.7 1 4.3 1 4.1 
. . 

t Characteristics for TA = 25°C apply to the SN74ABT16244A only . 
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SN54ABT16244, SN74ABT16244A 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS073E - SEPTEMBER 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

Sl o Open 

r' 
From Output __ ----4t--~6vOvO \,-0 __ .-/ 

Under Test 

CL = 50 pF 
(see Note A) T 5000 

TEST Sl 

tpLli/tpHL Open 

tpLZ/tpZL 7V 

tpHZltpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------x;.5 V 
____ --J. 1'-______ 0 V 

14--tw~ 
I 1,--__ 3V 

Input 3 X",~_·5_V __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~ ... 1.5_V __ -,~ 1.5V :: 

tpLH +--! k tpHL 

1 I ~-VOH 
1 '1.5V: 1.5V 

--+-1 --J. I VOL 

tPHL~ ~tPLH 
I· v.:::-I VOH 

\1.5 V T1.5V 
. - 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 

Sl at7V 
(see Note C) 

Output 
Waveform 2 
Sl atOpen 

(see Note C) 

I .. L~~th~ I ... u I 

---*1.5 V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.5V ~\o",l._5V __ _ 

tpZL ~ 14- I 

3V 

OV 

I I tPLZ -.I ~ 
--";'I~\L. I ~ .... -:". - 3.5 V 

I ,\1.5V IVOL+0.3V 
I . 1- --- VOL 

I ~HZ~ ~ 
tpZH ~ I 

I --- VOH 
!1.5V ~H-0.3V 

---.I. =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 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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• Members of the Texas Instruments 
Wldebus™ Family 

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

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

• 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-mAloLl 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic (WD) Flat Package 
Using 25-mil Center-to-Center Spacings 

description 

The SN54ABT16245 and SN74ABT16245A are 
16-bit (dual-octal) noninverting 3-state 
transceivers designed for synchronous two-way 
communication between data buses. The control 
function implementation minimizes external 
timing requirements. 

SN54ABT16245, SN74ABT16245A 
16·BIT BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 

SN54ABT16245 .•. WD PACKAGE 
SN74ABT16245A ••• DGG OR DL PACKAGE 

(TOP VIEW) 

1DIR 1 10E 
181 1A1 
182 1A2 

GND GND 
183 1A3 

1A4 
Vee 7 Vee 
185 1A5 
186 1A6 

GND GND 
1A7 
1A8 

281 2A1 
282 2A2 

GND GND 
283 2A3 
284 2A4 
Vee Vee 
285 2A5 
286 2A6 

GND GND 
287 2A7 
288 2A8 

2DIR 20E 

These devices can be used as two 8-bit transceivers or one 16-bit transceiver. They allow 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. 

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 SN74ABT16245A is available in Tl's shrink small-outline (OL) and thin shrink small-outline (OGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 

The SN54ABT16245A is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16245A is characterized for operation from -40°C to 85°C. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 
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SN54ABT16245, SN74ABT16245A 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS300A - MARCH 1994 - REVISED JULY 1994 

FUNCTION TABLE 
(each 8-blt section) 

INPUTS 
OPERATION 

OE DIR 

logic symbolt 

10E 

1DIR 

20E 

2DIR 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

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 

" 
r-.. 

L 
r-.. 

r-.. 

L 

L 

L 

G3 

3 EN1 [BAr 

3EN2 [AB] 

G6 

6EN4[BA] 

6 EN5 [AB] , 
'\11 <l 

t> 

'\14 <l 

t> 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

r 
2 

2V W 
3 

5 

6 

8 

9 

11 

12 

13 

5V W 
14 

16 

17 

19 

20 

22 

23 

tThis symbol is in accordance with ANSlflEEE Std 91-1984 
and lEe Publication 617-12. 
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SN54ABT16245, SN74ABT16245A 
16·BIT BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS300A - MARCH 1994 - REVISED JULY 1994 

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, (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 mA 

SN74ABT16245A ................................ 128 mA 
Input clamp current, ',K (V, < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DGG package ................. 0.85 W 

DL package . .. .. .. .. .. .. .. .. ... 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. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils. 

For more information, refer to the Package ThermalConsiderationsapplication note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SeBD002B. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

V,H High-level input voltage 

VIL Low-level input voltage 

V, I nput voltage 

10H High-level output current 

10L LOW-level output current 

lJ.1IlJ.v Input transition rise or fall rate I Outputs enabled 

lJ.1IlJ.Vee Power-up ramp rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating PinS (Input or 110) must be held high or low. 

~1ExAs 
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SN54ABT16245 SN74ABT16245A 
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 rnA 

10 10 nslV 

200 200 JlSIV 
-55 125 -40 85 ·e 
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SN54ABT16245, SN74ABT16245A 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS300A - MARCH 1.994 - REVISED JULY 1994 

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

TA = 25°C SN54ABT16245 SN74ABT16245A 
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 

IOH--24mA 2 
Vec -4.5V 

IOH--32mA 2" 

IOl-48 mA 
VOL Vee=4.5V 

IOl-64 mA 

Control inputs 
Vee = Oto 5.5 V, 
VI = Vee or GND 

II 
Vec - 2.1 Vto 5.5 V, A or B ports 
VI- Vee or GND 

IOZPU 
Vee=Ot02.1 V, 
Vo - 0.5 to 2.7 V, OE-X 

IOZPD 
Vee-2.1 VtoO, 
Vo - 0.5 to 2.7 V, OE=X 

10ZH; 
Vee = 2.1 Vt05.5 V, 
VO=2.7V, OE~2V 

10Zl; 
Vee = 2.1 Vto 5.5 V, 
VO·0.5V, OE~2V 

loft Vee- O, VI orVo S4.5 V 

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

loll Vee=5.5V, VO-2.5V -50 -100 

Outputs high 
Vce- 5.5V, Outputs low 

ICC AorB ports 10- 0, 
VI = Vce or GND Outputs 

disabled 

Vee- 5.5V, Outputs enabled 
One input at 

Data inputs 3.4 V, Other 
Outputs 

8lce# inputs at Vee 
orGND disabled 

Control inputs 
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 3 

eio A or B ports Vo = 2.5 V or 0.5 V 6 

" On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
t All typical values are at Vee = 5 V. 
; The parameters 10ZH and 10Zl include the input leakage current. 
§ This data sheet limit may vary among suppliers. 

MAX MIN MAX MIN 

-1.2 -1.2 

2.5 2.5 

3 3 

2 

2 

0.55 0.55 

0.55" 

±1 ±1 

±20 ±100 

±50 

±50 

10§ 10 

-10§ -10 

±100 .. 

50 50 

-180 -50 -180 -50 

2 2 

32 32 

2 2. 

2 1.5 

0.05 1 

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

-1.2 

0.55 

±1 

±20 

±50 

±50 

10§ 

-10§ 

±100 

50 

-180 

2 

32 

2 

2 

0.05 

1.5 

UNIT 

V 

V 

V 

jJA 

jJA 

jJA 

jJA 

jJA 

jJA 

pA 

mA 

mA 

mA 

pF 

pF 



SN54ABT16245, SN74ABT16245A 
16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS300A- MARCH 1994 - REVISED JULY 1994 

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 SN74ABT16245A 

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 2.3 3.7 0.5 4.6 1 4.2 

tpZH 
OE 

1 3.6 5.2 0.8 5.5 1 6.3 
BorA ns 

tPZL 1 3.7 5.4 0.9 7.3 1 6.4 

tpHZ 
OE BorA 

2 4.4 5.8 1.3 6.3 2 6.3 
ns 

tpLZ 1.5 3.3 4.7 1.4 5.3 1.5 5.2 
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SN54ABT16245, SN74ABT16245A 
16-BIT BUS TRANSCEIVERS 
WITH3·STATE OUTPUTS 
SCBS300A-MARCH 1994- REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

From Output _ ..... _----4t-_50'V\I°Ir° __ -J 

Under Test 

S1 o Open 

r' TEST S1 

CL=50pF 
(see Note A) I SooO 

LOAD CIRCUIT FOR OUTPUTS 

14-- tw--+l 
I 1~--3V 

Input 3 X ... 1_.S_V __ OV 

Input 

VOLTAGE WAVEFORMS 
PULSE DURATION 

3V 

tpUtitpHL Open 
tpLZ/tpZL 7V 
tPHZ/tpZH Open 

Timing Input -------x 1.S V 

------'. 1'------- ov 

3V 

Data Input 

Output 

14 ~I..th~ I tsu I'" I 

--'-"\*1.SV ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

3V 

(see Note B) ~1.SV )(1.5 V 
I OV 

Control =X1.S V ):(1.S V 
OV 

tPLH --J+--.! ~tPHL 
tpZL ~ 14- I 

Output I I tPLZ -.I ~ 
Output If I ~VOH Waveform 1 I \: I P 3.SV I . ·1.5V I 1.5V 

S1 at7V 1 1•5V I V~L+G.3V 
I I VOL (see Note C) I I --- VOL 
I ~tPLH I Jl.HZ 41 j4-

tpHL --t.---.I 
Output 

tpZH -+j I 

\1.5 V 
FVOH 

I --- VOH 
Waveform 2 !1.5V ~H-O.3V . 

Output 1.5V . SI atOpen 
-- 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. 

3-26 

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 1. Load Circuit and Voltage Waveforms 
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SN54ABT16260, SN74ABT16260 
12·BIT TO 24·BIT MULTIPLEXED D·TVPE LATCHES 

WITH 3·STATE OUTPUTS 

• Members of the Texas Instruments 
WidebusTM Family 

• State-of-the-Art EPIC-HBTM 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 

• 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 loll 

• Bus-Hold Inputs Eliminate the Need for 
External Pullup Resistors 

• Package Options Include Plastic 300-mll 
Shrink Small-Outline (Dl) Package and 
380-mil Fine-Pitch Ceramic Flat (WD) 
Package Using 25-mil Center-to-Center 
Spacings 

description 

The' ABT16260 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 
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 1994 

SN54ABT16260 .•. WD PACKAGE 
SN74ABT16260 •.• DL PACKAGE 

(TOP VIEW) 

OEA 
LE18 

283 
GND 
282 

Vec 
Al 
A2 9 
A3 

GND 11 
A4 
A5 
A6 
A7 
A8 
A9 

GND 
Al0 
All 
A12 
Vce 
181 
182 

GND 
183 

LE28 

OE28 
LEA28 
284 
GND 
285 
286 
Vee 
287 
288 
289 
GND 
2810 
2811 
2812 
1812 
1811 
1810 
GND 
189 
188 
187 
Vec 
186 
185 
GND 
184 
LEA18 

SEL OE18 "'_ __ .T 

Three 12-bit I/O ports (A 1-A12, 1 B1-1 B12, and 2B1-2B12) are available for address and/or data transfer. The 
output-enable (OE1B, OE2B, and OEA) inputs control the bus transceiver functions. The OE1B and OE2B 
control signals also allow bank contro/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. 

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 SN74ABT16260 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 and EPIC-lIB are trademarks of Texas Instruments Incorporated. 
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Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT16260, SN74ABT16260 
12·BIT TO 24·BIT MULTIPLEXED D·TYPE LATCHE.S 
WITH 3·STATE OUTPUTS 
SCBS204A - JUNE 1992 - REVISED JULY 1994 

description (continued) 

The SN54ABT16260 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT16260 is characterized for operation from -40°C to 85°C. 

1B 
H 

L 

X 

X 

X 

X 

X 

A 

H 

L 

H 

L 

H 

L 

X 

X 

x 
X 

X 

3-28 

2B 
X 

X 

X 

H 

L 

X 

X 

LEA1B 
H 

H 

H 

H 

L 

L 

L 

X 

x 
X 

X 

Function Tables 

B TO A (OEB = H) 
INPUTS 

SEL LE1B 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 

ATOB(OEA=H) 

OUTPUT 
A 

H 

L 

AO 
H 

L 

Ao 
Z 

INPUTS OUTPUTS 
LEA2B OE1B OE2B 1B 2B 

H L L H H 

H L L L L 

L L L H 2BO 
L L L L 2BO 
H L L 1BO H 

H L L 1BO L 

L L L 1BO 2BO 
X H H Z Z 

X L H Active Z 

X H L Z Active 

X L L Active Active 
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logic diagram (positive logic) 

LE1B 2 

LE2B 

LEA1B 

LEA2B 

27 

30 

55 

0E2B 56 

29 

1 

SEL 28 

A1 
8 

4>-

~ 

SN54ABT16260, SN74ABT16260 
12·BIT TO 24·BIT MULTIPLEXED D·TYPE LATCHES 

WITH 3·STATE OUTPUTS 
SCBS204A - JUNE 1992 - REVISED JULY 1994 

<~ C1 

23 
1 10 1B1 
1"-

.~ " C1 ---4 

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 
WITH 3·STATE OUTPUTS 
SCBS204A-JUNE 1992 - REVISED JULY 1994 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ..................................... !~ ................... -0.9 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: SN54ABT16260 .................................. 96 mA 

SN74ABT16260 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 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) (see Note 2): DL package . . . . . . . . . . . . . . . . . . .. 1.4 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-maximurn-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. The maximum package power dissipation is calculated I.!sing a junction temperature of 150·e and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Gonsiderationsapplication note inthe 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SeBD002B. 

recommended operating conditions (see Note 3) 

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 I nput transition rise or fall rate I Outputs enabled 

At/AVec Power-up ramp rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating inputs must be held high or low. 

3-30 
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SN54ABT16260 SN74ABT16260 
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 

200 200 !JS/V 

-55 125 -40 85 ·e 



SN54ABT16260, SN74ABT16260 
12·BIT TO 24·BIT MULTIPLEXED D·TVPE LATCHES 

WITH 3·STATE OUTPUTS 
SCBS204A- JUNE 1992- REVISED JULY 1994 

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

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYPt MIN 

VIK Vee=4.5V, 11=-18mA 

Vee = 4.5 V, 10H =·-3mA 2.5 

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

10H =-24mA 2 
Vee =4.5V 

10H =-32 mA 2' 

10l =48 rnA 
VOL Vee = 4.5 V 

IOl=64 mA 

Control 
Vee = 0 to 5.5 V, VI = Vee or GND inputs 

II 
Vee=2.1 Vt05.5V, 

A or B ports 
VI = Vee or GND 

Vee = 4.5 V, VI =0.8V 
II (hold) A or B ports 

Vee=4.5V, VI=2V 

10ZPU 
Vee = Ot02.1 V, Vo = 0.5 to 2.7 V, 
OE=X 

10ZPD 
Vee=2.1 VtoO, Vo = 0.5 to 2.7 V, 
OE=X 

10ZH:f: 
Vee=2.1 Vt05.5V, 
VO=2.7V, OE~2V 

10Zl:f: 
Vee=2.1 Vt05.5V, 
Vo = 0.5 V, OE~2V 

loff Vee=O, VI orVo 54.5 V 

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

10§ Vee = 5.5 V, VO=2.5V -50 -100 

Outputs high 

ICC 
Outputs low Vee= 5.5 V, 10=0, 

Outputs VI = Vee or GND 

disabled 

l\leel1 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 3 

eio Vo =2.5 V or 0.5 V 11.5 

, On products compliant to Mll-STD-883, Class B, thiS parameter does not apply. 
t All typical values are at Vee = 5 V. 

SN54ABT16260 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55' 

±1 ±1 

±20 ±100 

±50 

±50 

10 10 

-10 -10 

±100 

50 50 

-225 -50 -225 

1.5 1.5 

63 63 

1 1 

1.5 1.5 

:f: 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. 

SN74ABT16260 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±20 

100 

-100 

±50 

±50 

10 

-10 

±100 

50 

-50 -225 

1.5 

63 

1 

1.5 

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

V 

V 

V 

JJA 

JJA 

IlA 

JJA 

IlA 

IlA 

IlA 
JJA 
mA 

mA 

mA 

pF 

pF 
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SN54ABT16260,SN74ABT16260 
12·BIT 10 24-BIT MULTIPLEXED D·TVPE LATCHES 
WITH 3·STATE OUTPUTS 
SCBS204A- JUNE 1992 - REVISED JULY 1994 

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

Vcc=5V, 
SN54ABT16260 SN74ABT16260 

TA = 25°C UNIT 

MIN MAX MIN MAX MIN MAX 

Iw Pulse duration, LE1 B, LE2B, LEA 1 B, or LEA2B high 3.3 3.3 3.3 ns 

tsu Setup time, data before LE1B, LE2B, LEA1B, or LEA2B! 1.5 2 1.5 ns 

th Hold time, data after LE1 B, LE2B, LEA 1 B, or LEA2B! 1 2 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 TO 
Vcc=5V, 

SN54ABT162110 SN74ABT16260 
PARAMETER (INPUT) (OUTPUT) 

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

tPLH 1 3.1 4.8 1 5.9 1 5.6 
AorB BorA ns 

tpHL 1 3.4 5 1 6.3 1 5.9 

tPLH 
LE 

1.1 3.2 4.9 1.1 6.6 1.1 5.8 
AorB ns 

tpHL 1.1 3.3 4.9 1.1 5.9 1.1 5.3 

SEL(B1) 1.3 3.2 4.6 1.3 5.4 1.3 5.3 
tpLH 

SEL(B2) 1.1 3.4 4.9 1.1 6.3 1.1 6 
A ns 

SEL(B1) 1.5 3.1 4.4 1.5 5 1.5 4.4 
tpHL 

SEL(B2) 1.6 3.6 5.1 1.6 6.2 1.6 5.9 

tpZH 
OE 

1 3.3 4.7 1 6.4 1 5.7 
AorB ns 

tpZL 1.6 3.8 5.1 1.6 6.5 1.6 5.8 

tpHZ 
OE 

2.2 4.1 5.4 2.2 7.5 2.2 6.4 
AorB ns 

tpLZ 1.3 3.2 4.4 1.3 5.4 1.3 4.8 

~1ExAs 
INSTRUMENTS 
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SN54ABT16260, SN74ABT16260 
12·BIT TO 24·BIT MULTIPLEXED D·TVPE LATCHES 

WITH 3·STATE OUTPUTS 
SCBS204A - JUNE 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output _ ...... _~t--_5'V°v°Ir° __ --/ 
Under Test 

CL=50pF 
(see Note A) I 5000 

TEST S1 

tPLH/tpHL Open 
tpLzltpZL 7V 
tPHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------X1.5 V 

------'. 1'-------- 0 V 
14-- tw---.j 
1 1 ,...-__ 3V 

Input 3 X",1_.5_V __ 0 V 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=¥1_.5_V __ J~ 1.5 V :: 

Date Input 

Output 
Control 

14 t.f. ~ 
1 su th 1 

--~*1.5V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

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

tpZL ~ ~ 1 

3V 

OV 

tPLH --J.--.! ~ tpHL 

1 I I ~-- VOH 
1 !1.5V 1 1.5V Output 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

1 I tPLZ -.I ~ 
--';-1 ""\{. 1 1,"-- 3.5 V 

1 ,1.5 V 1 I VOL +0.3V 
--.... 1 --'. 1 VOL 1 • 1 - --- VOL 

1 I~PHZ -III J.--
tpHL --l.---.! ~ tPLH 

1 ~I VOH \.1.5 V T1.5V 
Output 

Waveform 2 
S1 atOpen 

(see Note C) 

tpZH~ ~ 1 

I --- VOH 
/1.5 V ~H-0.3V 

. - VOL 
Output 

___ 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 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 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Wldebus™ Family 

• 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) 
< O.S 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-mA loll 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Smail-Outline (DGG) Packages and 3So-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mll Center-to-Center Spacings 

description 

The I ABT16373A are 16-bit transparent D-type 
latches with 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. 

SN54ABT16373A, SN74ABT16373A 
16·BIT TRANSPARENT O·TYPE LATCHES 

WITH 3·STATE OUTPUTS 
SCBSI60A- 1992 - REVISED 

SN54ABTI6373A ••. WD PACKAGE 
SN74ABT16373A ••. DGG OR DL PACKAGE 

(TOP VIEW) 

10E 
101 
102 

GNO 
103 
104 
Vee 
105 
106 

GNO 
107 
108 
201 
202 

GNO 
203 
204 
Vee 
205 
206 

GNO 
'207 

208 
20E 

1 

4 

5 

6 

9 

lLE 
101 
102 
GNO 
103 
104 
Vee 
105 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 
Vee 
205 
206 
GNO 
207 
208 
2LE 

These devices 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 (D) inputs. When LE is taken low, the Q outputs are latched at the 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. 

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 tied to 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 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 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-ITS are trademarks of Texas Instruments Incorporated. 
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SN54ABT16373A, SN74ABT16373A 
16·BIT TRANSPARENT D·TVPE LATCHES 
WITH 3·STATE OUTPUTS 
SCBS160A- DECEMBER 1992-REVISEDJULY 1994 

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 

lD4 

lD5 

lD6 

lD7 

lD8 

2Dl 

2D2 

2D3 

2D4 

2D5 

2D6 

2D7 

2D8 

1 

48 

24 

25 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

"- lEN 

C3 

'" 2EN 

C4 ., .-
3D lV 

4D 2V 

10E~-----a 

lLE 

lDl _4..:..;7 ___ +---I 
2 

lQl 
3 

lQ2 
5 

lQ3 
6 

8 
lQ4 

To Seven Other Channels 
lQ5 

9 
106 

11 

12 
lQ7 20E 
lQ8 

13 
2Q1 2LE 

14 
202 

16 

17 
2Q3 2Dl 36 

204 
19 

2Q5 
20 

206 
22 

2Q7 
23 

208 To Seven Other Channels 

tThis symbol is in accordance with ANSI/IEEE SId 91-1984 
and lEe Publication 617-12. 
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SN54ABT16373A, SN74ABT16373A 
16·BIT TRANSPARENT D·TYPE LATCHES 

WITH 3·STATE OUTPUTS 
SCBSI60A- DECEMBER 1992 - REVISED JULY 1994 

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) (see Note 2): DGG package ................. 0.85 W 

DL package . . . . . . . . . . . . . . . . . . .. 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 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. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils. 

For more information. refer to the Package Thermal Gonsiderationsapplication note in the 1994 ABT Advanced BiGMOS Technology 
Data Book. literature number SeBD002B. 

recommended operating conditions (see Note 3) 
SN54ABT16373A 

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 

IOH High-level output current -24 

IOL LOW-level output current 48 

at/av I nput transition rise or fall rate I Outputs enabled 10 

at/aVee Power-up ramp rate 200 

TA Operating free-air temperature -55 125 

NOTE 3: Unused or floating inputs must be held high or low. 

~TEXAS 
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SN74ABT16373A 

MIN MAX 
UNIT 

4.5 5.5 V 

2 V 

0.8 V 

0 .Vee V 

-32 mA 

64 mA 

10 ns/V 

200 IJS/V 
-40 85 ·e 
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SN54ABT16373A, SN74ABT16373A 
16~BIT TRANSPARENT D·TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBS160A- DECEMBER 1992- REVISED JULY 1994 

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

PARAMETER TEST CONDITIONS 
TA ='25°C SN54ABT16373A SN74ABT16373A 

MIN TYPt MAX MIN MAX MIN 

VIK VCC- 4.5V, II =-18 rnA -1.2 -1.2 

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

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

10H =-24 rnA 2 .. 2 
VCC=4.5V 

10H =-32 rnA 2" 2 

10l= 48 rnA 0.55 0.55 
VOL Vcc= 4.5 V 

IOl-64 mA 0.55" 

II VCC- Ot05.5 V, VI- VCC or GND ±1 ±1 

10ZPU 
VCC=Ot02.1 V, 

±50 ±50 
VO-0.5t02.7V, OE=X 

10ZPD 
VCC =2.1 VtoO, 

±50 ±50 
VO= 0.5 to 2.7 V, OE.X 

10ZH 
VCC =2.1 Vt05.5 V, 

10 10 
VO-2.7V, OE~2V 

IOZl 
VCC = 2.1 Vt05.5 V, 

-10 -10 
VO-0.5V, OE~2V 

loff VCC=O, VI or Vo S 4.5 V ±100 

ICEX Outputs high Vcc =5.5 V, VO-5.5V 50 50 

10* VCC- 5.5V, Vo = 2.5 V -50 -100 -180 -'50 -180 -50 

Outputs high 2 2 

ICC 
Outputs low Vcc= 5.5 V, 10- 0, 85 85 

Outputs VI = VCC orGND 

disabled 
2 2 

~Iee§ 
Vce=5.5V, One input at 3.4 V, 

1.5 1.5 
Other inputs at Vce or GND 

CI VI • 2.5 V or 0.5 V 3.5 

Co VO= 2.5 V or 0.5 V 9.5 

~ On products comphant to Mll-STD-883, Class B, thiS parameter does not apply. 
t All typical values are at Vee = 5 V. 
: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. 

MAX 

-1.2 

0.55 

±1 

±50 

±50 

10 

-10 

±100 

50 

-180 

2 

85 

2 

1.5 

UNIT 

V 

V 

V 

JJA 

JJA 

JJA 

JJA 

JJA 

JJA 
JJA 
rnA 

mA 

mA 

pF 

pF 

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

VCC=5V, SN54ABT16373A SN74ABT16373A 
TA=25°C UNIT 
MIN MAX MIN MAX MIN MAX 

tw Pulse duration, lE high 3.3 3.3 3.3 ns 

tsu Setup time, data before lEJ. 1.5 1.5 1.5 ns 

th Hold time, data after lEJ. 1 1 1 ns 

~1ExAs 
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SN54ABT16373A, SN74ABT16373A 
16·BIT TRANSPARENT D·TVPE LATCHES 

WITH 3·STATE OUTPUTS 
SCBS160A- DECEMBER 1992-REVISEDJULY 1994 

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 

TO 
VCC=5V, 
TA = 25°C 

(OUTPUT) 
MIN TYP MAX 

a 

a 

a 

a 

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 8.3 

1.6 8 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

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·TVPE LATCHES 
WITH 3·STATE OUTPUTS 
SCBS160A- DECEMBER 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output _-*_-41....---'\501\0""0 __ ---' 
Under Test 

TEST S1 

CL = 50 pF 
(see Note A) T 5000 

LOAD CIRCUIT FOR OUTPUTS 

14--tw~ 

1 1,---3V 

Input 3 X",1_.5_V __ ° V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

tPLWtPHL Open 
tPLZltpZL 7V 
tpHzltpZH Open 

3V 
Tlmlnglnput -------x.1.5V· 

____ --J. 1'-.... _____ OV 

Date Input 

14 t ~ th ~ 
1 au I 

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

SETUP AND HOLD TIMES 

Input 
(aeeNoteB) =¥1.5V ~1.5V :: 

Output 
Control 

3V 

=41.5 V ~,-1._5V __ _ 
OV 

tpLH --J.--.! k tPHL 

I /1 I \!-::-,~ VOH 
I 1.5V I ~ 

--+I--J I. VOL 

tPHL~ ~tPLH 

Output 

1 ~ VOH 
\1.5V T1.5V 

. - - 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 --' ~ 

--';-1 ""'{. I 1,"'-- 3.5 V 
I ,\1.5 V 1.£ VOL+O.3V 
I . IT --- VOL 

I ~HZ ~ j4-
tpZH ~ I 

1 -- VOH 
!1.5V ~H-O.3V 

___ --J. ~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 = 50 n. 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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• Members of the Texas Instruments 
Wldebus™ Family 

• State-of-the-Art EPIC-USrt.t 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) 
< 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 

• Package Options Include Plastic 300-mil 
Shrink Smalt-Outllne (DL) and Thin Shrink 
Smail-Outline (DGG) Packages and 38Q.mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mll Center-to-Center Spacings 

description 

The I ABT1637 4A are 16-bit edge-triggered 
O-type flip-flops with 3-state outputs designed 
specifically for driving highly capacitive or 
relatively low-impedance loads. They are 
particularly slJitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

SN54ABT16374A,SN74ABT16374A 
16·BIT EDGE·TRIGGERED D·TVPE FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
SCBS205A-MARCH 1 

SN54ABT16374A •.• WD PACKAGE 
SN74ABT16374A .•• DGG OR DL PACKAGE 

(TOP VIEW) 

1Q1 
1Q2 3 

GNO 
1Q3 
1Q4 6 

Vee 
1Q5 
1Q6 9 

GNO 
1Q7 11 

1Q8 
2Q1 
2Q2 

GNO 
2Q3 
2Q4 
Vee 
2Q5 
2Q6 

GNO 
2Q7 
2Q8 
20E 

1CLK 
101 
102 
GNO 
103 
104 
Vee 
105 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 
Vee 
205 
206 
GNO 
207 
208 
2CLK 

These devices 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 

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 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 SN54ABT1637 4A 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 EPIC-lIB are trademarks of Texas Instruments Incorporated. 

Copyright © 1994. Texas Instruments Incorporated 
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SN54ABT16374A,SN74ABT16374A 
16·BIT EDGE·TRIGGERED D· TYPE FLlp·FLOPS 
WITH 3·STATE OUTPUTS . 
SCBS205A-MARCH 1993-REVISEDJULY 1994 

logic symbolt 

10E 

1ClK 

20E 

2ClK 

1D1 

1D2 

1D3 

1D4 

1D5 

1D6 

1D7 

1D8 

2D1 

2D2 

2D3 

2D4 

2D5 

2D6 

2D7 

2D8 

1 

48 

24 

25 

47 

46 

44 

43 

41 

40 

36 

37 

36. 

35 

33 

32 

30 

29 

27 

26 

"'-

" 

1EN 

C1 

2EN 

C2 , r" 
1D 1'17 

2D 2'17 

OE 
l 

l 

L 

H 

2 

3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

FUNCTION TABLE 
(each flip-flop) 

INPUTS 

ClK 

i 
i 

H orL 

X 

1Q1 

1Q2 

1Q3 

1Q4 

1Q5 

1Q6 

1Q7 

1Q8 

2Q1 

2Q2 

2Q3 

2Q4 

2Q5 

2Q6 

2Q7 

2Q8 

OUTPUT 
D Q 

H H 

L L 

X 00 
X Z 

logic diagram (positive logic) 

10E -------a 
1ClK 

47 
1D1 ----+---1 

To Seven Other Channels 

20E -------a 
2ClK 

36 
2D1 -----1---1 

To Seven Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 
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SN54ABT16374A, SN74ABT16374A 
16-BIT EDGE·TRIGGERED D·TYPE FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
SCBS205A- MARCH 1993 - REVISED JULY 1994 

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 outputin the low state, 10: SN54ABT16374A ................................. 96 rnA 

SN7 4ABT1637 4A ................................ 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) (see Note 2): DGG package ................. 0.85 W 

DL package . .. .. .. . .. . .. . .. .... 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 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. The maximum package power diSSipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 3) 
SN54ABT16374A 

MIN MAX 

VCC Supply voltage 4.5 5.5 

VIH High-level input voltage 2 

VIL Low-level input voltage 0.8 

VI Input voltage 0 VCC 

IOH High-level output current -24 

IOL Low-level output current 48 

AtiAv I nput transition rise or fall rate J Outputs enabled 10 

At/AVCC Power-up ramp rate 200 

TA Operating free-air temperature -55 125 

NOTE 3: Unused or floating inputs must be held high or low: 

~TEXAS 
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SN74ABT16374A 
UNIT 

MIN MAX 

4.5 5.5 V 

2 V 

0.8 V 

0 VCC V 

-32 mA 

64 mA 

10 ns/V 

200 IJS/V 
-40 85 ·C 
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SN54ABT16374A, SN74ABT16374A 
16.;BIT EDGE-TRIGGERED D-TVPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCBS20SA - MARCH 1993 - REVISED JULY 1994 

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

TA = 25°C SN54ABT16374A SN74ABT16374A 
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=5V, IOH=-3mA 3 3 
VOH 

IOH=-24mA 2 2 
VCC =4.5 V 

10H =-32 rnA 2" 

10l - 48 rnA 0.55 0.55 
VOL VCC= 4.5V 

IQL= 64 rnA 0.55" 

II VCC = 0 to 5.5.V, VI = VCC or GND ±1 ±1 

10ZPU 
VCC=Ot02.1 V, 

±50 ±50 
Vo = 0.5 to 2.7 V, OE = X 

10ZPD 
VCC=2.1 VtoO, 

±50 ±50 
VO=0.5t02.7V, OE=X 

10ZH 
VCC =2.1 Vt05.5 V, 

10 10 
VO=2.7V, OE<!2V 

10Zl 
VCC=2.1 Vt05.5V, 

-10 -10 
Vo = 0.5 V, OE<!2V 

loff VCC= 0, . VI or Vo :s; 4.5 V ±100 

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

10:1: VCC = 5.5 V, Vo = 2.5 V -50 -100 -180 .-50 -180 

Outputs high 2 2 

ICC 
Outputs low VCC = 5.5 V, 10=0, 72 72 

Outputs VI = VCC or GND 

disabled 
2 2' 

aICC§ 
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 3.5 

Co Vo = 2.5 V or 0.5 V 9.5 

" On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
t All typical values are at VCC = 5 V. 
:I: 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 VCC or GND. 

MAX 

-1.2 

0.55 

±1 

±50 

±50 

10 

-10 

±100 

50 

-180 

2 

72 

2 

1.5 

UNIT 

V 

V 

V 

IlA 

IlA 

IlA 

IlA 

IJA 

IlA 
IJA 
rnA 

rnA 

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, ClK high or low 

tsu Setup time, data before ClKi 

th Hold time, data after clKi 

3-44 

VCC=5V, 
TA = 25°C 

MIN MAX 

0 150 

3.3 

1.1 

1.3 

~1ExAs 
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SN54ABT16374A 

MIN MAX 

0 150 

3.3 

1.3 

1.5 
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SN74ABT16374A 
UNIT 

MIN MAX 

0 150 MHz 

3.3 ns 

1.1 ns 

1.3 ns 



SN54ABT16374A, SN74ABT16374A 
16·BIT EDGE·TRIGGERED D·TVPE FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
SCBS205A- MARCH 1993- REVISED JULY 1994 

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 

TO 
VCC=5V, 

(OUTPUT) 
TA =2SoC 

MIN TYP MAX 

a 

a 

a 

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 
INSTRUMENTS 

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 75266 

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 

2.2 6.6 
ns 
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SN54ABT16374A, SN74ABT16374A 
16·BIT EDGE·TRIGGERED D·TYPE FLlP·FLOPS 
WITH 3·STATE OUTPUTS 
SCBS205A- MARCH 1993 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

r' 
From Output _-._---1~~5'V°V°Ir°----/ 

Under Test 
TEST S1 

CL=50pF 

(see Note A) T 5000 

LOAD CIRCUIT FOR OUTPUTS 

II1II-- tw ---+I 
, 1,..---3V 

Input 3 X ... 1_.5_V __ 0 V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

tpLHltPHL Open 

tpLZ/tpZL 7V 

tPHZ/tpZH Open 

Timing Input -------x;.5 V 

------'. 1'------- ov 

3V 

Data Input 

'4t·~ ., ,au th, 

--"")(1.5 V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

Input 
(see Note B) ==¥1_.5_V __ -,~1.5V :: 

Output 
Control 

3V 

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

tPLHH ~tPHL 
1 I ~-VOH 
1 !1.5V I 1.5 V 

--+-I --J. I VOL 

tpHL ---l..----.! ~ tPLH 

Output 

I ~ v.::-I VOH 
\1.5 V T1.5V 

. - 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 I p--- 3.5V 

1 1•5V IVOL+0.3V 
I . 1- --- VOL 

I I~PHZ -+I j4-
tpZH~ _ I 

I -- VOH 
!1.5V ~H-0.3V 

___ oJ. =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 = 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 

~1ExAs 
INSTRUMENTS 

3-46 POST OFFICE BOX 655303 • DALLAS, TEXAS 75266 



SN54ABT16460, SN74ABT16460 
4· TO·1 MULTIPLEXED/DEMULTIPLEXED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 

• Members of the Texas Instruments 
W/debus™ 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) 
< 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 

• Bus-Hold Inputs Eliminate the Need for 
External Pullup Resistors 

• Package Options Include Plastic 300-mll 
Shrink Small-Outline (DL) Package and 
3So-mll Fine-Pitch Ceramic Flat (WD) 
Package Using 25-mil Center-to-Center 
Spacings 

description 

The ' ABT16460 are 4-bit-to-1-bit multiplexed 
registered transceivers 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. These devices are also 
useful in memory-interleaving applications. 

SCBS207B - OCTOBER 1992 - REVISED 

SN54ABT16460 ••• WD PACKAGE 
SN74ABT16460 ••• DL PACKAGE 

(TOP VIEW} 

LEAB1 
LEAB2 

LEBA 
GND 

Vee 
CLKBA 

OEB 
CLKAB 

GND 
1A 
2A 

CE_SELD 
CE_SEL1 

3A 
4A 

GND 
CLKENAB 

CLKENB 
CLKENBA 

Vee 
LEB3 
LEB4 
GND 
OEA 

LEAB3 

1 

4 

9 

11 

OEB1 
OEB2 
SELD 
GND 
1B1 
lB2 
Vee 
1B3 
1B4 
2B1 
GND 
2B2 
2B3 
2B4 
3B1 
3B2 
3B3 
GND 
3B4 
4B1 
4B2 
Vee 
4B3 
4B4 
GND 
SEL1 
OEB3 

LEAB4 OEB4 ........ __ .r 

Five4-bit I/O ports (1A-4A, 1 B1-4, 2B1-4, 3B1-4, and4B1-4) are available for address and/or data transfer. 
The output-enable (OEB, OEB 1-0EB4, 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/flip-flops. 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-enable 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 EPIC-lIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED 11111 document conllin. PRODUCTION 
DATA _ CIIrrant II 01 pubHcallon doll. ProduCla conform to 
apecIIIcaUOIIB per 1110 IIrmS 01 t .... Il18l111menll BIIn_ Wlrllllty. 
ProduCilon p ....... lng does not _roy inclUde taeIIng 01 ill 
peram ...... 
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description (continued) 

3-48 

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 Tl's shrink small-outline package (DL), which provides twice the I/O pJn 
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. 

CLKENAB CE SEL1 CE SELO 

X X X 

X X X 

L X X 

L L L 

L L H 

L H L 

L H H 

H X X 

Function Tables 

A-TG-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 

A-TG-B STORAGE 
(assuming OEB = L, OEBn = L)* 

INPUTS 

CLKAB LEAB1 LEAB2 LEAB3 

H orL H L L 

HorL H H H 

L L L L 

i L L L 

i L L L 

i L L L 

i L L L 

i L L L 

LEAB4 

L 

L 

L 

L 

L 

L 

L 

L 

* This table does not cover all the latch-enable cases since they have similar results. 

~TEXAS 
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OUTPUTS 

B1 B2 B3 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 TRANSCEIVERS 

WITH 3·STATE OUTPUTS 

Function Tables (Continued) 

B-TO-A STORAGE 
(before point PI 
INPUTS 

SCBS207B - OCTOBER 1992 - REVISED JULY 1994 

P 
CLKENB CLKBA LEBl LEB2 LEB3 LEB4 SELl SELO 

X X H L L L L L Bl 
X X L H L L L H B2 
X X L L H L H L B3 
X X L L L H H H B4 

L L Bl 

i 
L H B2 

L L L L L 
H L B3 

H H B4 
L L Blot 
L H B20t 

L L L L L L 
B30t H L 

H H B40t 
t Output level before the indicated steady-state input conditions were established. 

CLKENBA 
X 

X 

X 

H 

L 

L 

L 

B-TO-A STORAGE 
(after point PI 

INPUTS 
CLKBA LEBA OEA 

X X H 

X H L 

X H L 
X L L 

i L L 

i L L 

L L L 

OUTPUT 
B A 

X Z 

L L 

H H 

X Aot 
L L 

H H 

X Aot 
t Output level before the indicated steady-state input conditions 

were established. 

~1ExAs 
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WITH 3-STATE OUTPUTS 
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logic diagram (positive logic) 

LEB4-2-4------~ ~"""'-___ --, 

LEB3 23 ~-V------.., 
r--------~ ~-------2~BLEAB4 

l-___ --..:27::.. LEAB3 

LEB2-6----t ~---------. 
LEB1 5 

"" ./'11--__ -=.2 LEAB2 

"" 1 LEAB 

CLKENB 20 

SEL 1 31 

o 54 SEL 

LEB A 
3 

CLKB A 
B 

CLKENB A 
21 

CLKAB 10 

OEA 28 

1A 12 

3-60 

~ 580EEff 
~ r-- 55 0EB2 

~~:... 30 0EB3 
r-------I'-..b- rt.r-<~ OEB4 

'--..b-< 9 OEB r---------------, 
1 - 1 
I r------L.F ~ CE SELO 1 
1 - I "J - 1 
I ~ kP-CE_SEL1 I 
I -LF ~CLKENAB I 1 - r -.......r.. 1 

L ~ _~~~~!!.~O!.J 

r----- - ----J1UUDll~-,~~., 
7E 152 One 0' Four 

Channels D 1B1 
CLK 11 
~ ~>+-H~I 
~ iL-" 151 

~ D 1B2 

C~~~ rM ~ C~~ rl>- J'I 
DI-"--+++--Il u ~ 

-!: I-- X I--- CLKI-+++-~ 
CEJ-+++-I... 149 
DI-++rHH~+r--+++r-----~+---rH~~1B3 

~ r-tJ I 
rcLK -VI 

CE , i~ 
D 1~ 

-!: .... --++++-----tLe ~ 1 ! 
~!rl-------------++r~--+~t~~~~~t~g~r- ~ 

i 

I--D 

= ~--++++---+r~LE 

.. +-_ _++I---t CLK r-CE 
r_~ 

~~--+++-I~-~~we-
.. ++-__ ++-~~CLK I-CE 

I--D 

= ~H----4~+----+r;LE 
~ CLK f--

~I+---+-+--ICE 
~~----------~++~-~+r--*+--tD L._-; _____________ _ ___ ~_== _______ .J 
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SN54ABT16460, SN74ABT16460 
4·TO·1 MULTIPLEXED/DEMULTIPLEXED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS207B-OCTOBER 1992-REVISEDJULY 1994 

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, (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: SN54ABT16460 .................................. 96 rnA 

SN74ABT16460 .................................. 128 rnA 
Input clamp current, 1,K (V, < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DL package .................... 1.4 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. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considerations application note inthe 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SeBD002B. 

recommended operating conditions (see Note 3) 

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 

I:J.tll:J.v I nput transition rise or fall rate I Outputs enabled 

I:J.tll:J.Vee Power-up ramp rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating pins (Input or 1/0) must be held high or low. 

PRODUCT PREVIEW Infonnaaon concerns prodllClB In lhe formall .. or 
doalgn ph... or _opmont Ch ...... ~ .. lc _ and other 
spec_ona ore design 0011 •. _In_II ........ 1ho ~htto 
chango or dlsconlinuelheOe prodllClB wilhOUl n.ace, ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54ABT16460 SN74ABT16460 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 ,$,< 2 V 

J~ 0.8 V 

0 litCe 0 Vee V 

/,-" -24 -32 mA 

.i2 48 64 mA 

hO 10 10 ns/V 

Gioo 200 !JS/V 

-55 125 -40 85 ·e 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C 
PARAMETER TEST CONDITIONS 

TYPt MIN 

VIK Vec~4.5V, 11=-18mA 

Vee =4.5 V, IOH=-3mA 2.5 

Vee K5V, IOH=-3mA 3 
VOH 

IOH=-24mA 2 
Vce = 4.5 V 

IOH=-32mA 2· 

IOl=48mA 0.36 
VOL VCC= 4.5 V 

IOl-64 mA 

Control inputs 
Vee = Ot05.5 V, 
VI = Vec or GND 

II 
Vec=2.1 V to 5.5 V, 

A or B ports 
VI = Vee or GND 

VI =0.8 V 75 
II(hold) A or B ports Vee = 4.5 V 

VI=2V -75 

10ZPU* 
Vce=Ot02.1 V, 
Vo - 0.5 to 2.7 V, OE=X 

10ZPD* 
Vee =2.1 VtoO, 
Vo = 0.5 to 2.7 V, OE=X 

10ZH§ 
Vee=2.1 Vt05.5V, 
VO=2.7V, 0E<?:2V 

10Zl§ 
Vee = 2.1 Vto 5.5 V, 
Vo = 0.5 V, OE <?:2 V 

loff Vee. 0, Vl orVOS4.5V 

ICEX Outputs high Vce=5.5 V, Vo = 5.5 V 

10~ Vce = 5.5 V, Vo = 2.5 V -50 -100 

Outputs high 

A outputs low 

ICC B outputs low 
VCC=5.5V, 10=0, 
VI = Vee or GND 

Outputs 
disabled 

Alee# 
Vec=5.5V, One input at 3.4 V, 
Other inputs at Vee or GND 

ei Control inputs VI = 2.5 V or 0.5 V 8 

Cio A or B ports Vo - 2.5 V or 0.5 V 3.5 

• On products compliant to Mll-STD-883, Class B, thiS parameter does not apply. 
t All typical values are at Vee = 5 V. 
* This parameter is characterized but not tested. 

SN54ABT16460 . 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.5 

0.55· 

±1 ±1 

±20 ±20 

500 75 500 

-500 -75 -500" 

±50 ±# &-; 

±50 h~50 
i 

10 
~. 

(} 10 

-10 
{t"" 

-10 

±100 

50 50 

-200 -50 -200 

1.5 1.5 

10 10 

32 32 

1.5 1.5 

1.5 1.5 

§ 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. 

SN74ABT16460 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±20 

75 500 

-75 -500 

±50 

±50 

10 

-10 

±100 

50 

-50 -200 

1.5 

10 

32 

1.5 

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 PREVIEW Infalma1lon .. .-os prod_In \lit _ve or 
d081an pIIa.. of development. Ch8rac111~atIc daIa IIICI oth • 
.... clIIcauo .... daalgn goal8. TllIIIlnslrumontl ......... \lit ~ght to 
change or dlacontlnua \IIt8a prodIICIB wlllloull1Ollca. 
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UNIT 

V 

V 

V 

IlA 

IlA 

IlA 

IlA 

IlA 

IlA 

IlA 
IlA 
mA 

mA 

mA 

pF 

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

fclock Clock frequency 

CLKAB high or low 

CLKBA high or low 

tw Pulse duration LEAB1, 2, 3, or 4 high 

LEBA high 

LEB1, 2, 3, or4 high 

A bus 

Before CLKABi CE_SELO/l 

CLKENAB 

Before LEAB1, 2, 3, or 4 .j, A bus 

Bbus 

CLKENB 

tsu Setup time Before CLKBA i CLKENBA 

LEB1,2,3,or4 

SELO/1 

Before LEB1, 2, 3, or 4 .j, Bbus 

Bbus 

Before LEBA.l. LEB1, 2, 3, or4 

SELD/l 

A bus 

AfterCLKABi CE_SELD/l 

CLKENAB 

After LEAB1, 2, 3, or 4 .j, A bus 

B bus 

th Hold time 
AfterCLKBAi 

CLKENB 

CLKENBA 

SELD/l 

After LEB1, 2, 3, or 4 .j, B bus 

After LEBA.!-
Bbus 

SELD/1 

PRODUCT PREVIEW In"""'on..-.. produCIIln Il1o _VI or =: !IhaU 01 _pment CIIa_.tIc da1a and oliler 
cations are deolgn goals. T_lnS1rUmonIII ........ Il10 rIg/It to 

nge or dlscon1lnu._ producls wtIhoutno .... ~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54ABT16460 SN74ABT16460 

MIN MAX MIN MAX 
UNIT 

0 160 0 160 MHz 

3.8 3.8 

4.5 4.5 

2.2 2.2 ns 

2.1 2.1 

2.4 2.4 

2.5 2.5 

3.2 3.2 

3.2 3.2 

3.6 3.6 

3.8 .. 0, 3.8 

2.3 $§ 2.3 

2.5 & 2.5 ns 

4.3,,'" 4.3 

4.ir' 4.5 

.~. 3.2 

~- 4 4 

4.4 4.4 

4.3 4.3 

0.5 D.5 

1.1 1.1 

0.5 D.5 

1.2 1.2 

1.3 1.3 

1 1 ns 

1 1 

0 0 

1.5 1.5 

0.4 0.4 

0.1 0.1 
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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 
B 

tpHL 

tpZH 

tpZL 
OEA 

tpHZ 
DEA 

tpLZ 

tpLH 
A 

tpHL 

tpZH 

tpZL 
DEB 

tPHZ 
DEB 

tpLZ 

tpZH 
DEB1,2,3,4 

tpZL 

tpHZ 
DEB1,2,3,4 

tPLZ 

tpLH 
CLKBA 

tpHL 

tpLH 
ClKAB 

tPHl 

tpLH 
LEBA 

tpHl 

tpLH 
LEAB1, 2, 3, 4 

tpHL 

tPLH 
LEBA1, 2, 3, 4 

tPHl 

tpLH 
SEL 

tpHL 

PRODUCT PREVIEW InfonnaIIon concerns prod ..... In Ihe _ave or 
dlslan p/Ia8o of __ ~ Charactarl8ltc dati end _ 
specltlcallonl ... d .. lgn g .. -. T_lnstN ......... 0MI81he rightlO 
change or dlac.nanualh!lila prod ..... wIUIout n.ace. 

TO 
VCC=5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP MAX 

160 

2.5 3.6 5.9 
A 

2 3.5 5.8 

1.5 2.8 4.8 
A 

1.5 2.6 4.6 

A 
2.5 3.8 5.3 

1.5 4.6 6.1 

2 3.2 5.2 
B 

1.5 3.1 5.2 

1.5 3.3 5.7 
B 

1.5 3.2 5.5 

3 4.7 6.3 
B 

2 4 5.5 

B 
1.5 3 5.2 

1.5 2.9 4.9 

2.5 4 5.7 
B 

1.5 3.5 4.8 

A 
1.5 4.2 6.7 

1.5 4.4 6.9 

2 3.4 5.6 
B 

2 3.4 5.3 

A 
2 3 5 

2 3.1 4.8 

2 
B 

3.2 5.2 

2 3.3 5 

2.5 4 6.5 
A 

2.5 4 6.1 

2 4.1 6.7 
A 

2 3.8 6.2 

~1ExAs 
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SN54ABT16460 SN74ABT16460 
UNIT 

MIN MAX MIN MAX 

160 160 MHz 

2.5 7.1 2.5 6.5 

2 6.8 2 6.5 
ns 

1.5 5.9 1.5 5.6 
ns 

1.5 5.5 1.5 5.2 

2.5 6 2.5 5.9 
ns 

1.5 7 1.5 6.5 

2 6.2 2 5.7 
ns 

1.5 6.1 1.5 5.7 

1.5 6·1 1.5 6.4 

~g-
ns 

1.5 1.5 6.3 

3 ii/·1 3 7 

2 ~""6.6 
ns 

2 6.1 

1.~· 6 1.5 5.8 

g ns 
5.9 1.5 5.6 

.... 42.5 6.2 2.5 6.1 
ns 

1.5 5.8 1.5 5.3 

1.5 8.1 1.5 7.4 
ns 

1.5 8.4 1.5 7.7 . 

2 6.8 2 6.2 
ns 

2 6.3 2 5.9 

2 6.1 2 5.6 
ns 

2 5.8 2 5.3 

2 6.3 2 5.8 
ns 

2 6.1 2 5.6 

2.5 7.8 2.5 7.2 
ns 

2.5 7.5 2.5 6.8 

2 8.1 2 7.5 

2 7.3 2 
ns 

6.9 
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PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output _--e_---41--_5"'OVO \,-0 __ ---/ 
Under Test 

CL=50pF 
(see Note A) T 5000 

TEST S1 

tPLH/tPHL Open 
tpLzltpZL 7V 
tpHz/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------X1.5 V 
_____ J. 1'-______ ° V 

14--tw~ 

, '_--3V 

Input 3 X",1_.5 ... V __ ° V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1_.5_V __ J~1.5V :: 

tPLH~ KtPHL 

1 I ~-VOH 
1 !1.5V: 1.5V 

--+-1 --', VOL 

tPHL~ ~tPLH 
1 ~I VOH 

\'1.5 V T1.5V 
. - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION'DEL~Y TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at7 V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

, .. t + ., 
,su th, 

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

SETUP AND HOLD TIMES 

~1.5V ¥",1._5_V __ _ 

tpZL ~ 14- 1 

3V 

OV 

1 1 tPLZ --.I ~ 
---rl"""{, , ~-- 3.5 V 

1 ,1.5 V IVOL+O.3V 
1 1 --- VOL 
1 I~PHZ ~ j4-

tpZH~ _ , 

I --- VOH 
!1.5V \(>H-O.3V 

___ 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, Ir $ 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 intemal conditions such thaI the output is high except when disabled by the output control. 
D. The o\llputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

-!!1 TEXAS 
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• Members of the Texas Instruments 
W/debus™ Family 

• 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 

• 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 . 

• Package Options Include Plastic 300-mll 
Shrink Small-Outline (DL) Package and 
3So-mil Fine-Pitch Ceramic Flat (WD) 
Package Using 25-mil Center-to-Center 
Spacings 

description 

The' ABT164 70 are 16-bit registered transceivers 
that contains two sets of D-type flip-flops for 
temporary storage of data flowing in either 
direction. The' ABT164 70 can be used as two a-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 

SN54ABT16470 ••• WD PACKAGE 
SN74ABT16470 .•• DL PACKAGE 

(TOP VIEW) 

10EAB 10EBA 
1CLKAB 1CLK8A 

1CLKENAB 3 1CLKEN8A 
GND GND 

1A1 181 
1A2 182 
Vee Vee 
1A3 183 
1A4 9 184 
1A5 10 185 

GND 11 GND 
1A6 186 
1A7 187 
1AB 188 
2A1 281 
2A2 282 
2A3 283 

GND GND 
2A4 284 
2A5 285 
2A6 21 286 
Vee 22 Vee 
2A7 23 287 
2A8 288 

GND GND 
2CLKENA8 2CLKEN8A 

2CLKA8 2CLK8A 
20EA8 20E8A 

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 SN74ABT16470 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 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-ITS are trademarks of Texas Instruments Incorporated. 

~TEXAS 
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Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT16470, SN74ABT16470 
16·B11 REGISTERED TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS086C - FEBRUARY 1991 - REVISED JULY 1994 

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 

26 

27 

5 

8 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

"-

-"-

"-

"-

"-

"-

"-

I'-

L 

L 

1EN3 

G1 

1C5 

2EN4 

G2 

2C6 

7EN9 

G7 

7C11 

8EN10 

G8 

8C12 ., r 
<;73 1 50 

U 60 1 4<;7 

<;79 1 110 
~ 120 1 10<;7 

t This 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 

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 
SCBS085C - FEBRUARY 1991 - REVISED JULY 1994 

1---11-+-_52_ 1 B1 

~----~v~------~/ 

To Seven Other Channels 

1-+....-_4_2 2B1 

~----~v~------~ 

To Seven Other Channels 
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SN54ABT16470, SN74ABT16470 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS085C- FEBRUARY 1991 - REVISED JULY 1994 

FUNCTION TABLEt 

INPUTS OUTPUT 

CLKENAB CLKAB OEAB A B 

H X X X ·z 
X X H X Z 

L L L X 130* 
L i L L L 

L i L· H H 
.. t A-to-B data flow IS shown: 8-to-A flow IS similar but uses 

CLKENBA, CLKBA, and OEBA. 
* 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 TA = 55°C (in still air) (see Note 2): DL package .................. 1.4 W 
Storage temperature range ............•.......................................... -65°C to 150°C 

§ Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. Th~se 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. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Gonsidellltionsapplication note in the 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 3) 

SN54ABT16470 SN74ABT16470 
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 Jf.'8 0.8 V 

VI Input voltage o "fii'ee 0 Vec V 

10H High-level output current {"J... -24 -32 mA 

10L Low-level output current AS 48 64 mA 

11t1l1v Input transition rise or fall rate I Outputs enabled ~ .. 10 10 ns/V 

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

NOTE 3: Unused or floating pins (Input or 110) must be held high or low. 

~1ExAs 
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SN54ABT16470, SN74ABT16470 
16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS085C - FEBRUARY 1991 - REVISED JULY 1994 

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

TA=25DC 
PARAMETER TEST CONDITIONS 

TYPt MIN 

V,K VCC=4.5V, 1,=-18mA 

VCC = 4.5 V, 'OH=-3mA 2.5 

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

10H =-24 mA 2 
VCC=4.5 V 

10H =-32 mA 2" 

IOL=48 mA 
VOL VCC = 4.5 V 

IOL=64 mA 
Control inputs 

II 
A orB ports 

VCC= 5.5 V, V, = VCC or GND 

'OlH+ VCC = 5.5 V, VO=2.7V 

'OlL+ VCC=5.5V, VO= 0.5 V 

loff VCC=O, V, orVO '" 4.5 V 

'CEX Outputs high VCC=5.5 V, Vo = 5.5 V 

,O§ VCC = 5.5 V, Vo =2.5V -50 -100 

VCC= 5.5 V, Outputs high 

ICC A or B ports 10=0, Outputs low 
V, = VCC or 
GND Outputs disabled 

81CCIl 
VCC=5.5V, One input at 3.4 V, 
Other inputs at VCC or GND 

Ci Control inputs V, = 2.5 V or 0.5 V 3 

Cio A or B ports Vo = 2.5 V or 0.5 V 8.5 

" On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
t All typical values are at V CC = 5 V. 

SN54ABT16470 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55" 

±1 :t;ff 
±100 ~b 

50 it 50 

-50 (} -50 

±100 is' 
50 Sf 50 

-200 -50 -200 

2 2 

35 35 

2 2 

0.5 0.5 

+ The parameters 10lH and lOlL 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 

Il 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 

!1A 

!1A 
!1A 
!1A 
!1A 
mA 

mA 

mA 

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, CLKAB or CLKBA high or low 

tsu Setup time, data before CLKABi or CLKBA i 

th Hold time, data after CLKABi or CLKBA i 
.. 

# ThiS parameter IS specified by design but not tested . 

PRODUCT PREVI~W I_on concern. pr_ln!he Iorrn81lve.r 

d"I~.,,~8BIg~':~";=C":'~';~ :ga or dlsc.Rdn"" those products without noll ... 

VCC=5V, 
TA=25DC 

MIN MAX 

0 

3.3 

4 

1 

~TEXAS 
INSTRUMENTS 

150 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

SN54ABT16470 SN74ABT16470 
UNIT 

MIN MAX MIN MAX 

0/'::150 0 150 MHz 

3·fiJi'· 3.3 ns 

:!5§ 4 ns 

'tZ 1 ns 
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SN54ABT16470, SN74ABT16470 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS . 
SCBSQ85C - FEBRUARY 1991 - REVISED JULY 1994 

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 
tplH 

ClK 
tpHl 

tpZH 
OE 

tpZl 

tpHZ 
OE 

tpLZ 

tpZH 
ClKEN 

tpZl 
tpHZ 

ClKEN 
tpLZ 

PRODUCT PREVIEW Infarmallon co ....... ptOCIUCIIIn tile _ or =: phaae of deVelopment. _ data and other 
oaao .. arodlllangoaia. TolrIolnstrwnenll_tllerlglltlO 

ngo or dI8continue lheOo procI_wI1houI notice. 
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TO 
Vcc=SV. 
TA=2S·C 

(OUTPUT) 
MIN TYP MAX 

lS0 

1.4 3.1 
AorS 

1.3 3.2 

1 :).1 
AorS 

1.2 3.6 

AorS 
1.9 3.7 

1.6 3.3 

AorS 
1 3.4 

1.2 3.9 

1.7 
AorS 

3.9 

1.5 3.6 

~TEXAS 
INSTRUMENTS 

4.8 

4.6 

4.3 

5.8 

4.9 

4.8 

4.6 

6 

5.2 

5.3 

POST OFFICE BOX 665303 • DALLAS, TEXAS 75265 

SNS4ABT16470 SN74ABT16470 
UNIT 

MIN MAX MIN MAX 

150 150 MHz 
1.4 5.1 1.4 4.9 

Iilf 
ns 

1.3 1.3 4.9 

1 iff'5 1 4.9 

1.2 ~"'·6.9 
ns 

1.2 6.8 

1.~~ 6 1.9 5.5 

# 
ns 

5.4 1.6 5.3 

~1 5.8 1 5.7 

1.2 7.3 1.2 
ns 

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 
SCBS085C - FEBRUARY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

r' 
From Output __ ----tt------svoo,,0v---J 

Under Test 

CL =50pF 
(see Note A) T 5000 

TEST S1 

tpLWtpHL Open 

tpLZ/tpZL 7V 
tpHzltpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------y1.5 V 
_____ J. 1'-______ OV 

IIIII--tw~ 
1 1 ,..-__ 3V 

Input 3 XI..1._S_V __ OV 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~ ... 1._5 _v_....J· ~'-1._5_V __ :: 

tPLH~ MtpHL 

1 I ~-VOH 
1 1 1•5V I 1.5V 

--+1 --J. 1 VOL 

tpHL -J.-.j *-+ tPLH 

1 ~I VOH 
\1.5V T1.5V 

. - 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) 

14L.~ .1 
1 ... u th 1 

----X1•5V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.5V ~,-1._5V __ _ 

tpZL ~ 14- 1 

3V 

OV 

1 ItPLZ~ ~ 
--';'1 "",,\1 1 ~-- 3.5V 

1 1•5V 1 VOL+0.3V 
1 1 --- VOL 
1 I ~PHZ ---ti j4-

tpZH~ _ 1 

I --- VOH 
!1.5V ~H-0.3V 

___ ..I. =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 :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 
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• Members of the Texas Instruments 
W/debus™ Family 

• State-of-the-Art EPIC-IIBTM 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 

• 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 

• Package Options Include Plastic 30o-mll 
Shrink Smail-Outline (DL) and Thin Shrink 
Smail-Outline (DGG) Packages and 38o-mil 
Fine-Pitch Ceramic Flat (WD) Package 
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 

SN54ABT16500B, SN74ABT16500B 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS057E - DECEMBER 

SN54ABT16500B ••• WD PACKAGE 
SN74ABT16500B ••• DGG OR DL PACKAGE 

(TOP VIEW) 

OEAB 1 
LEAB 

A1 
GND 

A6 
GND 11 

A7 
AS 
A9 

A10 
A11 
A12 

GND 
A13 
A14 
A15 

Vcc 
A16 
A17 

GND 

GND 
CLKAB 
B1 
GND 
B2 
B3 

Vcc 
B4 
B5 
B6 
GND 
B7 
B8 
B9 
B10 
B11 
B12 
GND 
B13 
B14 
B15 

Vcc 
816 
B17 
GND 

A18 B18 
OEBA CLKBA 
LEBA GND ____ or 

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). 

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 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 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-IIB, and UBT are trademarks of Texas Instruments Incorporated. 

Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT16500B, SN74ABT16500B 
J8-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS057E - DECEMBER 1990 - REVISED JULY 1994 

FUNCTION TABLEt 

INPUTS 

OEAB LEAB CLKAB A 

L X X X 

H H X L 

H H X H 

H L ,J, L 

H L ,J, H 

H L H X 
H L L X 

OUTPUT 
B 

Z 

L 

H 

L 

H 

BO:t: 

BO§ 
.. t A-to-B data flow IS shown: B-to-A flow IS Similar but 

uses OEBA, LEBA, and CLKBA. 
: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 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 
"'- 203 

L.t,. C3 
G2 

" EN4 
"'- 5C6 

LJ:,. C6 
~5 

~ 
3D 1 
4'i7 1 

SN54ABT16500B, SN74ABT16500B 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 

r 
l'i7 

~ 60 

SCBS057E - DECEMBER 1990 - REVISED JULY 1994 

54 

52 
51 

49 

48 

47 

45 

44 

43 

42 

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 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
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SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS057E - DECEMBER 1990 ~ REVISED JULY 1994 

logic diagram (positive logic) 

OEAB-----I 

ClKAB 
55 

LEAB 
2 

LEBA 
28 

CLKBA 
30 

OEBA ---'"27'--_-a 

A1-3_-t~ >--~------~~~-r-~1D 
"'-'f--fC1 

ClK 

54 >--.--B1 

1D~~~~~~==~-+--< 
C1t--1r-. 

ClK 

~------------~vr--------------~ 
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 TA = 55°C (in still air) (see Note 2): DGG package .................... 1 W 

DL package .................... 1.4 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-currenj ratings are observed. 

3-68 

2. The maximum package power diSSipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



SN54ABT16500B, SN74ABT16500B 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS057E - DECEMBER 1990 - REVISED JULY 1994 

recommended operating conditions (see Note 3) 
SN54ABT16500B SN74ABT16500B 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

V,H High-level input voltage 2 

'"* 
2 V 

V,L Low-level input voltage ~ 0.8 V 

V, I nput voltage 0 ",f;b'ee 0 Vee V 

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

10L Low-level output current ~ 48 64 mA 

AtlAv Input transition rise or fall rate I Outputs enabled !£I 10 10 ns/V 

At/AVec Power-up ramp rate '1200 200 IJS/V 

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

NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 

PRODUCT PREVIEW Infarmallon cancerns prodUCIIIn tho _ or 

~
p_ of deveIopmont. C __ IIId oilier 

no... n goals. To188Ins_....,.... tho ~gh1 to 
• go or dlscontl== products wllhout noIIcs. ~1ExAs 

INSTRUMENTS. 
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SN54ABT16500B, SN74ABT16500B 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS057E - DECEMBER 1990 - REVISED JULY 1994 

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 = 4.5 V, II =-18 mA -1.2 -1.2 

Vee = 4.5 V, 10H --3mA '2.5 2.5 

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

IOH=-24mA 2 2 
Vee = 4.5 V 

IOH=-32mA 2' 

IOl=48mA 0.55 0.55 
VOL Vee = 4.5 V 

10l= 64 mA 0.55' 

loff Vee- O, VI or Vo S 4.5 V ±100 

leEX Outputs high Vee = 5.5 V, Vo = 5.5 V 50 50 

Control inputs Vee = Ot05.5 V. 
±1 ±1 

VI = Vee or GND 
II 

Vee = 2.1 V to 5.5 V. A or B ports 
VI = Vee or GND 

±20 ±20 

10* Vee =5.5 V. Vo = 2.5 V -50 -100 -180 -50 -1QQf' 
Vee=Ot02.1 V, ~O 10ZPU Vo = 0.5 to 2.7 V. ±50 
OE orOE-X fo..{t ,; 
Vee-2.1 VtoO. a' 

10ZPD Vo = 0.5 to 2.7 V. ±50 4<? ±50 
OE orOE= X 

Vee = 2.1 V to 5.5 V, 
10ZH§ Vo = 2.7 V, 

OESO.8V' 
OE~2V. 10 10 

10Zl§ 
Vee = 2.1 Vt05.5 v. 
Vo = 0.5 V. 
OE S 0.8 V' 

OE~2V. -10 -10 

Vee=5.5V, 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 = 5.5V. 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 = 2.5 V or 0.5 V 9 

, On products compliant to Mll-STD-883, Class B. thiS parameter does not apply. 
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 . 

. § The parameters 10ZH and 10Zl include the input leakage current. 

MIN 

2.5 

3 

2 

-50 

II For Vee between 2.1 V and 4 V. OE should be less than or equal to 0.5 V to ensure a low state. 
#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 InIonnaIIon concerns prod.CIIIn the Ionnallve or 
dllian pho.. 01 dlvelDpmenL Chatact8r1811c dill .. d olhet 
opecl_ ... dllign gools. T .... , ................... thertghtlo 
chango 01 dlaCOllllnUl'haOt prod .... without notice. 
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MAX 

-1.2 

0.55 

±100 

50 

±1 

±20 

-180 

±50 

±50 

10 

-10 

3 

36 

3 

50 

UNIT 

V 

V 

V 

IJA 
IJA 

IJA 

mA 

IJA 

IJA 

IJA 

IJA 

mA 

IlA 

pF 

pF 



SN54ABT16500B, SN74ABT16500B 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS057E - DECEMBER 1990 - REVISED JULY 1994 

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

SN54ABT16500B SN74ABT16500B 

MIN MAX MIN 
UNIT 

MAX 

fclock Clock frequency 0 150 0 150 MHz 

LEAB or LEBA high 2.5 

"*' 
2.5 

twt Pulse duration 
Si-

ns 
CLKAB or CLKBA high or low 3 3 

A before CLKAB.l- 3 ",Cr! 3 

B before CLKBM 3rA. 3 
tsu Setup time 

I CLKhigh .~ 
ns 

1 
A before LEAB.!. or B before LEBA.!. 

.ICLKlow ~ 2.5 

Hold time 
A after CLKAB.l- or B after CLKBM ." 0 0 

th ns 
A after LEAB.l- or B after LEBM 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 
PARAMETER (INPUT) 

fmax 

tPLH 
A orB 

tPHL 

tPLH 
LEAB or LEBA 

tpHL 

tPLH 

tpHL 
CLKAB or CLKBA 

tpZH 

tpZL 
OEABorOEBA 

tpHZ 
OEABorOEBA 

tpLZ 

TO 
VCC=5V, 

(OUTPUT) 
TA=25°C 

MIN TYP MAX 

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 
INSTRUMENTS 

SN54ABT16500B 

MIN MAX 

150 

1 4.2 

1 ~ 
1 .~ 
1 ~5.4 

11' 5.4 

£) 5.4 

""Oi 5.3 

q,1.5 5.6 

1.5 6.9 

1.4 5.8 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

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 
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SN54ABT16500B, SN74ABT16500B 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS057E - DECEMBER 1990 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output _ ..... _---4.-~svoovnlr_--../ 
Under Test TEST S1 

CL = SO pF 
(see Note A) T soon 

LOAD CIRCUIT FOR OUTPUTS 

14--tw~ 

, '~--3V 

Input 3 X\,,1_.5_V __ OV 

VOLTAGE WAVEFORMS 
PULSE DURATION 

tpLH/tPHL Open 
tpLZ/tpZL 7V 
tPHZ/tpZH Open 

Tlmlnglnput -------X1•SV . 3V 
____ ---J. 1'-______ 0 V 

Data Input 

'oIII t .~ th ~ , su , 

--""'"'*1.S V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

Input 
(see Note B) ~ ... 1._S_V_--J¥"1"'.S-V-- :: 

Output 
Control 

3V 

=¥1.S V ~\.1._S_V __ _ 
OV 

tPLH~ MtPHL 

1 I I ~--VOH 
1 !1.5V, 1.SV 

--+-1 --', VOL 

tpHL --l..--.j *-+ tPLH 

Output 

\L ~I VOH 
,1.SV T1.SV 

. -- VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

Output 
Wsveform 1 

S1 at7V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

tpZL ~ loiii- , 
1 1 tPLZ -fJI I+--: 

-""""';"""'\' I ¥--- 3.SV 
1 1•SV 'VOL+0.3V ' 
1 • ,- --- VOL 
, I~PHZ ~ j+-

tpZH~ _ , 

I --- VOH 
!1.SV ~H·-0.3V 

_____ J. ~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 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 

~1ExAs 
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SN54ABT16501, SN74ABT16501 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

• Members of the Texas Instruments 
Widebus™ Family 

• State-of-the-Art EPIC-nBTM 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 

• Package Options Include Plastic 3ao-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
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. 

Data flow in each direction is controlled by 
output-enable (OEAB and OEBA), latch-enable 
(LEAB and LEBA), and clock (CLKAB and 

WITH 3·STATE OUTPUTS 
1991 - REVISED JULY 1994 

SN54ABT16501 ••• WD PACKAGE 
SN74ABT16501 .•• DGG OR DL PACKAGE 

(TOP VIEW) 

OEAB 1 GND 
LEAB CLKAB 

A1 B1 
GND GND 

B2 
B3 

Vee Vee 
A4 B4 

B5 
B6 

GND 11 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 

""L...,;._~ 

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 LEAS 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). 

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 SN74ABT16501 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 SN54ABT16501 is characterized over the full military temperature range of -55°C to 125°C. The 
SN74ABT16501 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 documont ..... Ins PRODUCTION 

=:.u.ron:ape": ~"'.::: ~ ~=~~:~':;::ardco.:.nn 10 
Productl.n _Ing d ... nOl ........ ~Iy Include I80IIng .r!.l\ 
~~. . 
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SN54ABT16501, SN74ABT16501 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS086B - FEBRUARY 1991 - REVISED JULY 1994 

logic symbol~ 

OEAB 

CLKAB 

LEAB 

OEBA 

CLKBA 

LEBA 

041 

042 

043 

A4 

045 

046 

047 

048 

049 

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 GLKBA. 

:\: Output level before the indicated steady-state input 
conditions were established, provided that GLKAB 
was high before LEAB went low. 

§ Output level before the indicated steady-state input 
conditions were established. 

1 
55 

EN1 
2C3 

2 

L::, 
C3 
G2 

27 f'-. EN4 
30 
28 

5C6 

L::, C6 

3 
~5 r 

54 

L.-
3D 1 1V' 

-.J 4V' 1 60 
5 52 

6 51 

8 49 

9 48 

10 47 

12 45 

13 44 

14 43 

15 42 

16 41 
17 40 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

B9 

B10 

B11 

0410 

0411 

0412 

0413 

0414 

0415 

0416 

0417 

0418 

. B12 . 
19 

20 

21 

23 

24 

26 

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

~1ExAs 
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38 

37 

36 

34 

33 

31 

B13 

B14 

B15 

B16 

B17 

B18 



SN54ABT16501, SN74ABT16501 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS086B - FEBRUARY 1991 - REVISED JULY 1994 

logic diagram (positive logic) 

OEAB-----1 

ClKAB ---'-55'---_--1 

lEAB _2 __ --1 

lEBA ~28'---_--1 

ClKBA ----=.30'---_--1 

OEBA _27 __ -0 

A1 ----=.3_---4 .......... ~----r-----------~r-~r+--~1D 

"'r----IC1 
ClK 

1D~~~~~~==~-+--< 
C11---+ .. 

ClK 

~------------~vr--------------~ 
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: 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) (see Note 2): DGG package .................... 1 W 

DL package . . . . . . . . . . . . . . . . . . .. 1.4 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 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. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considerations application note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54ABT16501, SN74ABT16501 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATEOUTPUTS 
SCBS086B - FEBRUARY 1991 - REVISED JULY 1994 

recommended operating conditions (see Note 3) 

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 

At/lJ.v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 3: Unused or floaling PinS (Input or I/O) must be held high or low. 

SN54ABT16501 SN74ABT16501 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 .ttY 2 V 

_4F~8 0.8 V 

0 ~"Vee 0 Vee V 

() -24 -32 mA 

r:T 48 64 mA 

£j(;f 10 10 ns/V 

-55 125 -40 85 °e 

electrical characteristics over recommended operating free·air temper~ture range (unless 
otherwise noted) 

TA = 25°C SN54ABT16501 SN74ABT16501 
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 
VOH 

10H =-24 mA 2 
Vee = 4.5V 

IOH=-32mA 2-

10L = 48 mA 
VOL Vee = 4.5 V 

'OL=64mA 0 

Control inputs 
II 

AorB ports 
Vee = 5.5 V, VI = Vee or GND 

10lH:j: Vee = 5.5 V, Vo = 2.7 V 

10lL:j: Vee=5.5 V, Vo = 0.5 V 

loff Vee = 0, V, or Vo :5 4.5 V 

'eEX Outputs high Vee = 5.5 V, Vo a 5.5 V 

,O§ Vee = 5.5 V, Vo = 2.5 V -50 -100 

Vee=5.5V, Outputs high 

ICC A orB ports '0=0, Outputs low 
VI a Vee or 
GND Outputs disabled 

Control inputs Vee = 5.5 V, One input at 3.4 V, 
Alecll 

A or B ports Other inputs at VCC or GND 

ei Control inputs V, = 2.5 V or 0.5 V 4 

Cia A or B ports Vo = 2.5 V or 0.5 V 8 

- On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
t All typical values are at Vec = 5 V. 
:j: The parameters 10lH and lOlL include the input leakage current. 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55-

±1 ~ 
±100 ~() 

50 ~50 
-50 l; -50 

±100 is' 
50 *' 50 

-180 '::.50 -180 

3 5 

76 76 . 

3.3 5.3 

5 6 

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. 

MIN 

2.5 

3 

2 

-50 

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

PRODUCT PREVIEW InformaUon concern. products In tho formative or 
desIGn plio.. of development Cha_rlstl. data and othor 
spoelllcatlono oro design goal •. Tom Inotruments rsoorvos tho right to 
change or discontinue theSe products without notice. 

3-76 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

MAX 

-1.2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-180 

3 

76 

3.3 

5 

1.5 

UNIT 

V 

V 

V 

I1A 

IIA 
IIA 
IIA 
I1A 
mA 

mA 

mA 

pF 

pF 



SN54ABT16501, SN74ABT16501 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS086B- FEBRUARY 1991 - REVISED JULY 1994 

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

SN54ABT16501 SN74ABT16S01 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency, CLKAB or CLKBA 0 lOll 0 105 MHz 

LEAB or LEBA high 3.3 k'J' 3.3 
twt Pulse duration ie ns 

CLKAB or CLKBA high or low 4.7 4.7 

A before CLKABi or B before CLKBA i 4 4.' 3.5 

tsu Setup time I CLK high ~ .. 4 ns 
A before LEAB,J, or B before LEBM I CLKlow J$ 1.5 

A after CLKABi or Balter CLKBA i ",tf! 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 
LEAB or LEBA 

tpHL 

tpLH 
CLKAB or CLKBA 

tpHL 

tPZH 
OEABorOEBA 

tpZL 

tpHZ 
OEABorOEBA 

tpLZ 

PRODUCT PREVIEW Information concern. ~ucts In the formative or = PhI.. or deVelopment. Characl8~atlc data MIl other 
1 .. 110 ..... daoIgn golil. r_lna_ fII ..... 1ha ltghlto 

c ngs or discontinue _ products wl\tlout nodeo. 

TO 
VCc=SV, 
TA=2S"C 

(OUTPUT) 
MIN TYP MAX 

105 160 

1 2.6 
BorA 

1 2.6 

1.3 3.3 
BorA 

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 

-!!1 TEXAS 
INSTRUMENTS 

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 SN74ABT16S01 
UNIT 

MIN MAX MIN MAX 

105 105 MHz 

1 3.9 1 3.7 

~ 
ns 

1 1 4 

1.3 ~.4 1.3 5.1 

1.4 (I.ft' 4.6 
ns 

1.4 4.4 

1.9:7 5.3 1.5 5 

rw ns 
4.6 1.3 4.4 

d,?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 
SCBS086B - FEBRUARY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output _ .... ____ >-,--s ..... ol\lo"'n---../ 
Under Test 

-TEST S1 

CL=SOpF 
(see Note A) T soon 

LOAD CIRCUIT FOR OUTPUTS 

14-- tw ----+I 
1 1 __ - 3V 

Input~ X1.5V-

VOLTAGE WAVEFORMS 
PULSE DURATION 

OV 

tpLH/tpHL Open 
tPLZ/tpZL 7V 
tPHZ/tpZH Open 

3V 
Timing Input -------X1.S V 

-------'. 1'------- OV 

IlIII t ~~th~ I su I 

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

SETUP AND HOLD TIMES 

Input 
(see Note B) 3< ... 1.S_V_ ...... ~1.S V :: 

Output 
Control 

3V 

3<1.S V ~,-1._S_V __ _ 
OV 

tpLH +---! k tpHL 

1 1 ~-VOH 
1!1.SV i 1.SV 

--+1 ---J 1 VOL 

tPHL~ ~tPLH 

Output 

\L v.:::-I VOH 
,1.SV T1.SV 
'-.---1---- 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 ~ II1II- 1 

1 1 tPLZ --.I ~ 
---rl "",\1 1 1, .... -- 3.S V 

1 1•SV 1 -f VOL + 0,3 V 
1 . 1 T---- VOL 

1 ~HZ ~ j4-
tpZH ~ 1 

1---- VOH 
!1.5V ~H-O.3V 

--~. -OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

NOTES: A. CL includes probe and jig capacitance. 

3-78 

B. All input pulses are supplied by generators having the following characteristics: PRR S 10 MHz, Zo = 50 n, tr S 2.S 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 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-nBTM 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-mA loll 

• Package Options Include Plastic 300-mil 
Shrink Smail-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat CWD) Package 
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. 

SN54ABT16540, SN74ABT16540 
1&-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS20BA- FEBRUARY 1991 - REVISED JULY 1994 

SN54ABT16540 ••• WD PACKAGE 
SN74ABT16540 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

10E1 1 10E2 
1Y1 1A1 
1Y2 1A2 

GND GND 
1A3 
1A4 

Vee Vee 
1Y5 1A5 
1Y6 9 1A6 

GND GND 
1Y7 11 1A7 
1Y8 12 1A8 
2Y1 13 2A1 
2Y2 14 2A2 

GND 15 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 SN74ABT16540 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 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 Soblt 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. 

UNLESS OTHERWISE NOTED 11110 document contalno PRODUCTION =1=:: ~: ~='~':IrU:" ":'':rdco:'"nn to 
Production p ...... 1ng does not ........ ~Iy Include te8ting~ 
param ....... 
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SN54ABT16540, SN74ABT16540 
16·BIT BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS208A- FEBRUARY 1991- REVISED JULY 1994 

logic symbolt 

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 

"-
.. r-, 

r.... 

r.... 

& 
EN1 

& 
EN2 

, f'" 
1 Hi' 

1 2'17 

2 
1Y1 

3 
1Y2 

5 
1Y3 

6 
1Y4 

8 
1Y5 

9 
1Y6 

11 
1Y7 

12 
1Y8 

13 
2Y1 

14 
2Y2 

16 
2Y3 

17 
2Y4 

19 
2Y5 

20 
2Y6 

22 
2Y7 

23 
2Y8 

logic diagram (positive logic) 

10E1 -----.A 

10E2 ---,48:='--CL~ 

1A1_4_7 ___ -f >C>-I-2-1Y1 

To Seven Other Channels 

20E1 
24 

20E2 25 

2A1 36 XHI--1.:.,;:3:..- 2Y1 

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: SN54ABT16540 .................................. 96 rnA 

SN74ABT16540 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 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) (see Note 2): DGG package ................. 0.85 W 

DL package . .. .. .. .. .. .. .. .. ... 1.2 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. 

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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2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SCBD002B. 
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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 voHage 

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 3: Unused or floating inPuts must be held high or low. 

SN54ABT16540, SN74ABT16540 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS208A- FEBRUARY 1991 - REVISED JULY 1994 

SN54ABT16540 SN74ABT16540 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 iF 2 V 
JiI,. 0.8 V 

0 9Ce 0 Vee V 

iJ-24 -32 mA 

J:Y 48 64 mA 

§! 10 10 nslV 

-55 125 -40 85 ·e 

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, II =-18mA 

Vee = 4.5 V, IOH=-3mA 2.5 

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

10H =-24 mA 2 
Vee =4.5V 

IOH=-32mA 2' 

IOL=48 mA 
VOL Vee = 4.5 V 

IOL=64 mA 

II Vee = 5.5 V, VI = Vee or GND 

10ZH Vee=5.5V, VO=2.7V 

10ZL Vee = 5.5 V, VO= 0.5V 

loff Vee = 0, VI or Vo ~4.5 V 

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

10:j: Vee = 5.5 V, Vo = 2.5 V -50 -100 

Outputs high 

Ice 
Outputs low Vec=5.5V, 10=0, 

Outputs VI = Vee or GND 

disabled 

Vee = 5.5 V, 
Outputs enabled One input at 

Data inputs 3.4 V, Other 

alee§ inputs at Vee or Outputs disabled 
GND 

Control inputs 
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 7 

eo Vo =2.5 V or 0.5 V 7 

• On products compliant to MIL-STD-883, elass B, thiS parameter does not apply. 
t All typical values are at Vee = 5 V. 

SN54ABT16540 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55' 

±1 ±1 

50 ,4J" 
-50 J3s0 

±100 ~ ... 
50 G 50 

-180 ~ -180 

2 n(f> 2 

32 32 

2 2 

1 1 

0.05 0.05 

1.5 1.5 

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

SN74ABT16540 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

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 Vee or GND. 

PRODUCT PREVIEW Information concern. product8ln the fOrmative or =1 n p/Iaso 01 -.,_ Characlerlstlc _ and oilier 
0"' are daalgn goal .. Texas InalrUlIIII11II_1he right to 

c nge or discontinue thlSl products without notice. ~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

UNIT 

V 

V 

V 

!lA 
!lA 
!lA 
!lA 
!lA 
mA 

mA 

mA 

pF 

pF 
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SN54ABT16540, SN74ABT16540 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS20BA- FEBRUARY 1991 - REVISED JULY 1994 

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, SN54ABT16540 SN74ABT16540 

PARAMETER (INPUT) (OUTPUT) 
TA =2SoC UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tPLH 1 2.3 3.3 1 4.2 1 4.1 
A Y 

1.1 .,~4 
ns 

tpHL 1.1 2.5 4.1 1.1 4.3 

tpZH 1.1 3.1 4.2 1J:)~~2 1.1 5.1 
OE Y '0»-..... ns 

tpZL 1.6 3.7 4.8 6 1.6 5.9 

tpHZ 
OE Y 

1.6 3.4 4.6 1.6 5.4 1.6 5.3 
ns 

tpLZ 1.4 2.9 4.1 1.4 4.7 1.4 4.4 

PRODUCT PREVIEW 1_ conC81118 prod_In the _VI or =:1'hIIO 01 dtVtIopmenL CharaCllllOUc data and .1IIer 
.M III desl n goal8. _lnaIruments ........ the right to 

c .r dI ... nII .... = produeta without nod .. . ~1ExAs 
INSTRUMENTS 
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SN54ABT16540, SN74ABT16540 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS208A- FEBRUARY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

Sl o Open 

ro 

From Output _-.>--~.-_S'V°v°\r° __ ---/ 
Under Test 

CL=SOpF 
(see Note A) I 5000 

TEST Sl 

tpLtiitpHL Open 
tpLZ/tpZL 7V 
tpHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 

Timing Input -------x:1.S V 

-----J·I'------- ov 

3V 

14--tw~ 

1 1,.....--3V 

Input 3 X\...l_.S_V __ OV 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~ ... l.S_V __ J~",l_.S_V __ :: 

Data Input 

Output 
Control 

14 t.~ .1 
1 su th 1 

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

SETUP AND HOLD TIMES 

~l.SV ~,-1._SV __ _ 

tpZL ~ 14- 1 

3V 

OV 

tpLH +---! H tpHL 

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

--+-1 -.J 1 V~L 
Output 

Output 
Waveform 1 

Sl at7V 
(see Note C) 

I 1 tPLZ --.I I+-: 
--..;.1 ..... \1 1 1, .... -- 3.SV 

1 1.S V 1 -I VOL+0.3V 
I . 1 T --- VOL 

1 ~HZ~ ~ tPHL~ ~tPLH 
\L v.::-I VOH 

Output 
Waveform 2 
Sl at Open 

(see Note C) 

tpZH ~ I 
I --- VOH 

!1.5V ~H-0.3V ,1.5 V T1.SV 
. - VOL 

Output ___ 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 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 

~TEXAS 
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• Members of the Texas Instruments 
Wldebus™ Family 

• 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) 
< 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 

• Package Options Include Plastic 30D-mil 
Shrink Small-Outline (Dl) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mll Center-to-Center Spacings 

description 

The 'ABT16541 are non inverting 16-bit buffers 
composed of two 8-bit sections with separate 
output-enable signals. For either 8-bit buffer 
section, the two output-enable (lOE1 and 10E2 
or 20E1 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. 

SN54ABT16541, SN74ABT16541 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBSl18B- FEBRUARY 1991 - REVISED JULY 1994 

SN54ABT16541 ..• WD PACKAGE 
SN74ABT16541 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

10E1 10E2 
1Y1 1A1 
1Y2 1A2 

GND GND 
1Y3 1A3 

1A4 
Vee 7 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 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 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 8-blt section) 

INPUTS OUTPUT 

OE2 A Y 

L L L 

L H H 

X X Z 
H X Z 

Widebus and EPIC-llB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED 11118 document contains PRODUCTION 
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SN54ABT16541,SN74ABT16541 
16·BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBSl18B-FEBRUARY 1991-REVISEDJULY 1994 

logic symbolt 

1m 
10E2 

2m 
2m 

lAl 

lA2 

lA3 

lA4 

lA5 

lA6 

lA7 

lA8 

2Al 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

1 

48 

24 

25 

47 

46 

44 

43 

41 

40 

38 

37 

38 

35 

33 

32 

30 

29 

27 

26 

"-

"-

.l', 

.J'., 

& 
ENl 

& 
EN2 

":L r 
1 1\7 

1 2\7 

2 
lYl 

3 
lY2 

5 
lY3 

6 
lY4 

8 
lY5 

9 
lY6 

11 
lY7 

12 
lY8 

13 
2Yl 

14 
2Y2 

16 
2Y3 

17 
2Y4 

19 
2Y5 

20 
2Y6 

22 
2Y7 

23 
2Y8 

logic diagram (positive logic) 

10El ---'--G,"""""", 

10E2 --'48-=----a~..J 

lAl _4_7 ___ -1 >---11-;:;.2_ lYl 

To Seven Other Channels 

20El 
24 

20E2 25 

2Al 38 >--+--=-:13:.... 2Yl 

To Seven Other Channels 

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 (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: SN54ABT16541 .................................. 96 mA 

SN74ABT16541 .............................•.... 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) (see Note 2): DGG package ................. 0.85 W 

DL 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 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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2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerationsapplication note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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recommended operating conditions (see Note 3) 

Vee Supply voltage 

VIH High-level input voHage 

VIL low-level input voHage 

VI I nput 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 3: Unused or floating Inputs must be held high or low. 

SN54ABT16541, SN74ABT16541 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS118B- FEBRUARY 1991 -REVISED JULY 1994 

SN54ABT16541 SN74ABT16541 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 iJ! 2 V 

~ 0.8 V 

o .ICe 0 Vee V 

(';'-24 -32 mA 

f!Y 48 64 mA 

!it 10 10 ns/V 

'::-55 125 -40 85 ·e 

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 = 5V, IOH=-3mA 3 
VOH 

10H =-24 mA 2 
Vee=4.5 V 

IOH=-32mA 2-

IOl=48mA 
VOL Vee = 4.5 V 

IOl=64 mA 

II Vee = 5.5 V, VI = Vee or GND 

10ZH Vee = 5.5 V, VO=2.7V 

10Zl Vee = 5.5 V, Vo = 0.5 V 

loff Vee=O, VI or Vo::; 4.5 V 

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

10* Vee =5.5 V, VO=2.5V -50 -100 

Outputs high 

lee 
Outputs low Vee = 5.5 V, 10=0, 

Outputs VI = Veeor GND 

disabled 

Vee=5.5V, 
Outputs enabled One input at 

Data inputs 3.4 V, Other 

Alee§ inputs at Vee or Outputs disabled 
GND 

eontrol inputs 
Vee=5.5V, One input at 3.4 V, 
Otlier inputs at Vee or GND 

ei VI = 2.5 V or 0.5 V 7 

eo Vo = 2.5 V or 0.5 V 7 

• On products compliant to MIL-STD-883, elass B, this parameter does not apply. 
t All typical values are at Vee = 5 V. 

SN54ABT16541 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55-

±1 ±1 

50 5.Q 
-50 ~ 

±100 ~t; 
50 ,q 50 

-180 -~ -180 

2 ,!ii 2 

32 1)Q;i 32 

2 2 

1 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. 

SN74ABT16541 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

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 Vee or GND. 

PRODUCT PREVIEW Information con ..... prod.ClSIn the -.. or en phaae 01 _opmant. Cha_ data and oilier 
_ono .. doolgn gooll. TexaainBIrUrnsnts ........ the right 10 

nge or dlscontlnu. _ prod.CIS without noll ... ~TEXAS 
INSTRUMENTS 
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UNIT 

V 

V 

V 

!lA 
!lA 
!lA 
IlA 
IlA 
mA 

mA 

mA 

pF 

pF 
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SN54ABT16541, SN74ABT16541 
16·BIT BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCBSl18B - FEBRUARY 1991 - REVISED JULY 1994 

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 

tpLZ 
OE 

PRODUCT PREVIEW "'_on co ........ produCIIIn the _ or e:= 01 dIveIopnlOlll. C_ daIa and 0111 .. n n 1 __ Inatrumonlll ....... tho rlghlto 
ngo Old_=: prodUCII without noll ... 

3-88 

TO 
VCC=5V. 

(OUTPUT) 
TA=25DC 

MIN TYP MAX 

1 
y 

2.1 3 

1 2.5 3.6 

Y 
1.3 3.2 4.3 

1.6 3.8 4.7 

1.3 3.4 4.4 
Y 

1 2.7 3.6 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT16541 SN74ABT16541 
UNIT 

MIN MAX MIN MAX 

1 3.5 1 3.4 

1 .... ~3 
ns 

1 4.2 

lA.~'V~~3 1.3 5.2 

4J~V 6.2 
ns 

1.6 6 

1.3 5.4 1.3 5.1 

1 4.3 1 3.9 
ns 



SN54ABT16541, SN74ABT16541 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBSl18B- FEBRUARY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output _ .... _--4~~5V00V'v-0 __ --' 
Under Test 

CL=50pF 
(see Note A) T 5000 

TEST S1 

tPU¥tPHL Open 

tpLzltpZL 7V 

tPHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------x, 1.5 V ____ .....J.,'-______ OV 

14--tw~ 
I 1,..-__ 3V 

Input 3 X,-1_.5_V __ 0 V 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~ ... 1.5_V_...J~1.5V :: 

Data Input 

Output 
Control 

14t.~ .1 
I su th I 

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

SETUP AND HOLD TIMES 

~1.5 V ~\oo1._5 V __ _ 

tpZL -+j I+- I 

3V 

OV 

tPLH +--! k tPHL 

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

--+I.....J· I VOL 

tPHL ~ *+ tPLH 

Output 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

I I tPLZ -.I ~ 
---;'1""""-. I ~".-- 3.5 V 

I ,1.5 V I V + 0.3 V 
I . I - OL - - VOL 

I ~HZ ~ j4-

\L v:::-I VOH 
Output 

W8veform2 
S1 atOpen 

(see Note C) 

tPZH -+j I 
I -- VOH 

!1.5V ~H-0.3V ,1.5 V r1.5V 
. - VOL 

Output ____ .....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 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 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Wldebus™ Family 

• State-of-the-Art EPIC-nBTM 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 IOHI 
64-mAIOLl 

• Package Options Include Plastic 30o-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mll 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 

description 

The 'AST16543 16-bit registered transceivers 
contain two sets of D-type latches for temporary 
storage of data flowing in either direction. The 
'AST16543 can be used as two 8-bit transceivers 
or one 16-bit transceiver. Separate latch-enable 
(LEAS or LEBA) and output-enable (OEAS or 
OEBA) inputs are provided for each register to 
permit independent control in either direction of 
data flow. 

The A-to-S enable (CEAB) input must be low in 
order to enter data from A or to output data from 

SN54ABT16543, SN74ABT16543 
16-BIT REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS087B - FEBRUARY 1991 - REVISED 

SN54ABT16543 ••• WD PACKAGE 
SN74ABT16543 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

10EAB 1 10EBA 
lLEAB 1 LEBA 
lCEAB lCEBA 

GND GND 
lAl lBl 
1A2 lB2 
Vee Vee 
lA3 lB3 
lA4 lB4 
lA5 lB5 

GND 11 GND 
lA6 lB6 
lA7 lB7 
lA8 lB8 
2Al 2Bl 
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 

B. If CEAB is low and LEAS is low, the A-to-B latches are transparent; a subsequent low-to-high transition of 
LEAS 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 OESA inputs. 

To ensure the high-impedance state during power up or power down, OE should be tied toV CC through a pullup 
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 1/0 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. 

~TEXAS 
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SN54ABT16543, SN74ABT16543 
16·BIT REGISTERED TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS087B - FEBRUARY 1991 - ,REVISED JULY 1994 

3-92 

CEAB 

H 

X 

L 

L 

L 

FUNCTION TABLEt 
(each 8-bltsectlon) 

INPUTS 

LEAB OEAB A 

X ,X X 

X H X 

H L X 

L L L 

L L H 

OI,JTPUT 
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. 

; Output level before the indicated steady-state input 
conditions were established. 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



logic symbolt 

10EBA 

1CEBA 
1LEBA 
10EAB 

1CEAB 
1LEAB 

20EBA 
2CEBA 
2LEBA 
20EAB 
2CEAB 
2LEAB 

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 
26 
27 

5 

6 

8 

9 

10 

12 

13 

14 
15 

16 

17 

19 

20 

21 

23 

24 

" 1EN3 
--"" G1 

" 1C5 

" 2EN4 

" G2 
"- 2C6 
"- 7EN9 

" G7 

" 7C11 
"- 8EN10 
"- GS 
" 8C12 , 

L 
V3 
60 

L 
V9 
120 

SN54ABT16543, SN74ABT16543 
16·BIT REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 

r 
50 

P 4V 

110 

W 10V 

SCBS087B - FEBRUARY 1991 - REVISED JULY 1994 

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 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
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SN54ABT16543, SN74ABT16543 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS087B - FEBRUARY 1991 - REVISED JULY 1994 

logic diagram (positive logic) 

10EBA 
56 

54 
1CEBA 

55 
1LEBA 

10EAB 

1CEAB 3 

1LEAB 2 

1A1 5 

20EBA 
29 

2CEBA 31 

2LEBA 
30 

20EAB 28 

2CEAB 
26 

2LEAB ,27 

2A1 
15 

3-94 

C1 

L...-+--f10 

C1 

101-+--.-+.-52_ 1B1 

~--------~v~~------~ 
To Seven Other Channels 

C1 

L...-+--f10 

C1 

101---+--. ..... .--42_ 2B1 

~--------~v~--------~ 
To Seven Other Channels 
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SN54ABT16543, SN74ABT16543 
16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS087B - FEBRUARY 1991 - REVISED JULY 1994 

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 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, '1K (VI < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DGG package .................... 1 W 

DL package .. .. .. .. .. .. .. .. .... 1.4 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 these 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. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils. 

For more information, refertothe Package Thermal Considerations application note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SeBD002B. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

VIH High-level input vo~age 

VIL Low-level input voltage 

VI Input voltage 

10H High-level output current 

10L Low-level output current 

Ilt/llv Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 3: Unused or floating pins (input or 1/0) must be held high or low. 

~TEXAS 
INSTRUMENTS 
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SN54ABT16543 

MIN MAX 

4.5 5.5 

2 

0.8 

0 Vee 
-24 

48 

10 

-55 125 

SN74ABT16543 

MIN MAX 
UNIT 

4.5 5.5 V 

2 V 

0.8 V 

0 Vee V 

-32 mA 

64 mA 

10 ns/V 

-40 85 ·e 
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SN54ABT16543, SN74ABT16543 
16·BIT REGISTERED TRANSCEIVERS 
WITH 3-5TATE OUTPUTS 
SCBS087B- FEBRUARY 1991 - REVISED JULY 1994 

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

TA=2S0C 
PARAMETER TEST CONDITIONS 

TYPt MIN 

VIK VCC = 4.5 V, 11--18mA 

VCC=4.5V, IOHm-3mA 2.5 

VCC=5V, IOHm-3mA 3 
VOH 

10H =-24 rnA 2 
VCC = 4.5 V 

10H =-32 rnA 2' 

IOL=48 rnA 
VOL VCC-4.5V 

IOL=64 rnA 

Control inputs VCC = 5.5 V, VI - VCC or GNO 
II 

A or B ports VCC = 5.5 V, VI - VCC or GNO 

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

10ZL* VCC-5 .. 5V, VO- 0.5V 

loff VCC=O, VI or VO:5 4.5 V 

ICEX I Outputs high VCC = 5.5 V, Vo = 5.5 V 

10§ VCC = 5.5 V, VO-2.5V -50 -100 

VCC-5.5V, Outputs high 

ICC A or B ports 10- 0, Outputs low 
VI·Vccor 
GINO Outputs disabled 

I1ICCI! 
VCC-5.5 V, One input at 3.4 V, 
Other inputs at VCC or GNO 

Ci Control inputs VI = 2.5 V or 0.5 V 3 

Cio A or B ports Vo -2.5 V or 0.5 V 8.5 

• On products compliant to MIL-STO-883, Class B, this parameter does not apply. 
t All typical values are at VCC - 5 V. 

SN54ABT16543 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55' 

±1 ±1 

±100 ±100 

50 10 

-50 -10 

±100 

50 50 

-200 -50 -200 

2 2 

35 35 

2 2 

0.5 0.5 

* 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. 

SN74ABT16543 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-50 -200 

2 

35 

2 

0.5 

I! This Is the Increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GNO. 

UNIT 

V 

V 

V 

IJA 

IJA 
IJA 
IJA 
IJA 
mA 

rnA 

mA 

pF 

pF 

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

VCC=SV, SNS4ABT16543 SN74ABT16543 
TA=25°C UNIT 

MIN MAX MIN MAX MIN MAX 

tw Pulse duration, LEAB or LEBA low 4 4 4 ns 

High 1.5 1.5 1.5 
tsu Setup time, data before LEABi or LEBA i ns 

Low 3.5 3.5 3.5 

Hold time, data after LEABi or LEBA i 
High 1.5 1.5 1.5 

th ns 
Low 2 2 2 
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SN54ABT16543, SN74ABT16543 
16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS087B - FEBRUARY 1991 - REVISED JULY 1994 

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

FROM 
PARAMETER PNPUT) 

tpLH 
AorB 

tPHL 

tpLH 
LE 

tpHL 

tpZH 
OE 

tpZL 

tpHZ 
OE 

tPLZ 

tPZH 
CE 

tpZL 

tpHZ 
CE 

tpLZ 

TO 
VCC=5V, 
TA = 25°C 

(OUTPUT) 
MIN TVP MAX 

1 2.5 
BorA 

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 
AorB 

4.5 

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 

POST OFFICE BOX 655303 • DAlLAS, TEXAS 75265 

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 7.9 1.1 7 

1.9 7.2 1.9 5.7 

1.6 5 1.6 
ns 

4.6 

0.9 6.3 1 6.2 
ns 

1.2 7.9 1.2 7.8 

2 7.3 2 6.6 

1.7 5.6 1.7 
ns 

5.4 
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SN54ABT16543, SN74ABT16543 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS087B - FEBRUARY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

r' 
From Output _--e_---4t_---J5vOOV°v-----' 

Under Test 
TEST S1 

CL=50pF 

(see Note A) T 5000 

LOAD CIRCUIT FOR OUTPUTS 

14-- tw ----+I 
I 1,.....--3V 

Input 3 X",1._5_V __ 0 V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

tpLWtpHL Open 

tpLZ/tpZL 7V 

tpHzltpZH Open 

Timing Input -------X1.5 V 

------'. 1'------- ov 

3V 

Dete Input 

14L ~~ ~I 
I ... u th I 

---)k1.5V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

Input 
(see Note B) ~ ... 1.5_V_--'~,.1.-5-V ...... - :: 

Output 
Control 

3V 

~1.5V ~",1._5V __ _ 
OV 

Output 

Output 

tpL~ +--! K tpHL 

1 I I ~--VOH 
1 !1.5V I 1.5V 

--+-1 --' I . VOL 

tPHL~ ~tPLH 
1 ~I VOH 

\.1.5 V T1.5V 
. -- 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 

I IltPLZ ~ ~ 
---rl~\ I ~-- 3.5V 

1 1•5V I 
I . I VO.b..+~!.Y VOL 

I I~PHZ ~ j4-
tpZH~ _ I 

/
1 ,.--...... O£r- VVCO-H -O.3V VOH 

1.5 V , 
___ oJ. ",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 :S 10 MHz, Zo = 50 0, Ir:S 2.5 ns, If :S 2.5 ns. 
C. Waveform 1 is for an output wilh internal condilions such thai Ihe 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 

• UBTTM (Universal Bus Transceiver) 
Combines 0-Type latches and 0-Type 
Flip-Flops for Operation in Transparent, 
latched, Clocked, or Clock-Enabled Mode 

• 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 

• Flow-Through Architecture Optimizes 
PCB layout . 

• Package Options Include Plastic 300-mil 
Shrink Smail-Outline (Dl) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
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. 
For A-to-B data flow, the device operates in the 

SN54ABT16600, SN74ABT16600 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS209A- JUNE 1992 - REVISED JULY 1994 

SN54ABT16600 ••• WD PACKAGE 
SN74ABT16600 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

OEAB 
LEAB 

A1 
GND 

A2 

Vee 
A4 
A5 
A6 

GND 
A7 
A8 
A9 

A10 
A11 
A12 

GND 
A13 
A14 
A15 
Vee 
A16 
A17 

GND 
A18 

1 

7 

11 

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 

LEBA ClKENBA "''_ __ .T 

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-Iowtransition 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 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 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. 

Widebus, EPIC-lIB, and UBT are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contain. PRODUCTiON ==:: ~ro:.,,,: ~'='~IIU::~ .. =-to 
ProdUCtion p ...... lng dOlI not ........ rily Includo fIIUng n 
_oteri. 
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SN54ABT16600, SN74ABT16600 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS209A-JUNE 1992- REVISED JULY 1994 

3-100 

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. 
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SN54ABT16600, SN74ABT16600 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS209A - JUNE 1992 - REVISED JULY 1994 

logic diagram (positive logic) 

OEAB 

ClKENAB 56 

ClKAB 55 

lEAB 2 

lEBA 26 

ClKBA 30 

ClKENBA 29 

OEBA 27 

A1 --,,-3_~H 
CE 

~----r----------+~+---~~-i1D 

...-r4--IC1 
ClK 

CE 
1Dr-~~---r~~--------~---C 

C11-+-+ ... 
ClK 

~------------~vr--------------~/ 
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 ariy outputin the low state, 10: SN54ABT16600 .................................. 96 mA 

SN74ABT16600 . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .. 128 mA 
Input clamp current, '1K (V, < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DGG package .................... 1 W 

DL package .................... 1.4 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. The maximum package power diSSipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information. refertothe Package ThermalConsiderationsapplication note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 

~TEXAS 
INSTRUMENTS 

POST OFFICE eox 655303 • DALLAS. TEXAS 75265 3-101 



SN54ABT16600, SN74ABT16600 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS209A- JUNE 1992 - REVISED JULY 1994 

recommended operating conditions (see Note 3) 

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 I nput transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 3: Unused or floating pins (input or 1/0) must be held high or low. 

SN54ABT16600 SN74ABT16600 
UNIT 

MIN MAX MIN MAX 

4.5 55 4.5 5.5 V 

2 {t; 2 V 

_~.8 0.8 V 

o 4,""VCC 0 VCC V 
$Jw -24 -32 mA 

fi? 48 64 mA 

.",if: 10 10 nsN 

-55 125 -40 85 ·C 

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

TEST CONDITIONS 
TA = 25·C SN54ABT16600 

PARAMETER 
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 

IOH=-24mA 2 2 
VCC = 4.5 V 

IOH=-32mA 2* 

IOL=48mA 0.55 0.55 
VOL VCC = 4.5 V 

10L=64mA 0.55* 

Control inputs ±1 ±1 
II 

A or B ports 
VCC=5.5V, VI = VCC or GND 

±20 ±'?/! 

loff VCC = 0, VI or Vo ~ 4.5 V ±100 if 
ICEX Outputs high VCC=5.5V, Vo = 5.5 V 50 q"<'50 

10* VCC= 5.5 V, VO=2.5V -50 -100 -180 -500'-180 

10ZH§ VCC =5.5 V, VO=2.7V 10 £r 10 

10ZL§ VCC=5.5 V, Vo = 0.5 V -10 !l!' -10 

VCC = 5.5 V, Outputs high 3 3 

ICC A or B ports 
10=0, 

Outputs low 36 36 
VI = VCC or 
GND Outputs disabled 3 3 

AICC~ 
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 

Cio A or B ports Vo = 2.5 V or 0.5 V 9 

* On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
t All typical values are at Vce = 5 V. . 
* Not more than one output should be tested at a time, and the duration of fhe test should not exceed one second. 
§ The parameters 10ZH and 10ZL include the input leakage current. 

SN74ABT16600 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±20 

±100 

50 

-50 -180 

10 

-10 

3 

36 

3 

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 Inlonnalion .......... prod_In th.lormative or 
.... Ign phase of _prrIII1t. Characteristic data Ind othor 
IfIOClflcoUOno lro design goals. T .... lnstrumonlB ...... tile right to 
cnange or discontinue _ prod .... without nOUOl. 
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V 

V 

V 

JlA 

JlA 
JlA 
mA 

!lA 
JlA 

mA 

!lA 

pF 

pF 



SN54ABT16600, SN74ABT16600 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS209A-JUNE 1992 - REVISED JULY 1994 

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

SN54ABT16600 SN74ABT16600 
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.!. 2.5 .h~ 2.5 ns 

CLKEN before CLK.!. 2.~ 2.5 

A after CLKAB.!. or B after CLKBA.!. i!p 0 

th Hold time A after LEAB.!. or B after LEBA.!. -r··2 2 ns 

CLKEN after CLK.!. 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 
PARAMETER 

(INPUn 

fmax 

tpLH 
AorB 

tPHL 

tpLH 
LEABorLEBA 

tPHL 

tpLH 
CLKAB or CLKBA 

tPHL 

tPZH 

IPZL 
OEABorOEBA 

tpHZ 
OEABorOEBA 

tpLZ 

PRODUCT PREVIEW 1n ...... lIon _ producto In .... _ .. or =-= 01 development. Cha __ and _ 

.. deoIgn """It. T .... III81IUIIIIII1I ........... rIght .. 
or dlscontlnue_ producto without nOlI ... 

TO 
VCC=5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP MAX 

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 

~TEXAS 
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SN54ABT16600 

MIN MAX 

150 

1.5 4.2 

1.5 ~ 
2 i§t 
2 ~5.4 

2,.t.. 5.4 

j;J"*" 5.2 

~ 5.3 

<t 2 5.6 

2 6.6 

1.5 5.8 

POST OFFICE BOX 655303 • DALLAS. TE?'AS 75265 

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·STATEOUTPUTS 
SCBS209A - JUNE 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output ___ -~t----50VI/'0 0v--__ J 

Under Test 

CL=50pF 
(see Note A) T 5000 

TEST S1 

tpLH/tPHL Open 

tpu/tPZL 7V 
tpHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 

Timing Input .:...------X1.5 V -----..1. 1'-______ OV 

3V 

/4--tw~ 

1 1,.....--3V 

Input 3 XI..1_.5_V __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=XI .... 1._5_V_-.-JX,..1-.5-V--- 3 V 

- I OV 

tPLH~ MtPHL 

1 I I ~--VOH 
1 !1.5V I 1.5V 

--+-1 ---I I VOL 

tPHL~ ~tPLH 
\L ~I VOH 
~1.5V T1.5V 

. -- 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 NotsC) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

14 t ~~ ~I 
I su th I 

---)k1.5V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

=41.5 V ~,-1._5_V __ _ 

tpZL~ ~ I 

3V 

OV 

1 I tPLZ -+I ~ 
---IM\I I 1/--- 3.5V 

1 1•5V I £ VOL+0.3V 
. I I I --- VOL 

I I.~PHZ -+I ~ 
tpZH~ _ I 

I --- VOH 
!1.5V ~H-0.3V 

___ oJ. =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, 20 = 50 n. tr S 2.5 ns, tf S 2.5 ns. 

3-104 

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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INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



• Members of the Texas Instruments 
WJdebus™ Family 

• State-of·the-Art EPJC·IIBTM BICMOS Design 
Significantly Reduces Power DIssipation 

• UBTTM (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 sao mA 
Per JEDEC Standard JESD·17 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = S V, TA = 2SoC 

• Flow·Through Architecture Optimizes 
PCB layout 

• Package Options Include Plastic 30o-mil 
Shrink Small·Outiine (Dl) and Thin Shrink 
Small·Outline (DGG) Packages and 380·mil 
Fine·Pitch Ceramic Flat (WD) Package 
Using 2S·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. 
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 

SN54ABT16601, SN74ABT16601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS210B-JUNE 1992-

SN54ABT16601 ••• WD PACKAGE 
SN74ABT16601 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

OEA8 
LEA8 

A1 3 
GND 

A2 

A6 
GND 

A7 
A8 
A9 

A10 
A11 
A12 

GND 
A13 
A14 
A15 

Vee 
A16 
AU 

GND 
A18 

OE8A 
LE8A 

CLKENAB 
CLKA8 
81 
GND 
82 
83 

Vee 
84 
85 
86 
GND 
87 
88 
89 
810 
811 
812 
GND 
813 
814 
815 

Vee 
816 
817 
GND 
818 
CLK8A 
CLKEN8A 

JULY 1994 

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. 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 SN74ABT16601 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 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-lIB, and UBT are trademarks of Texas Instruments Incorporated. 

~1ExAs 
INSTRUMENTS 

Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT16601, SN74ABT16601 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS210B-JUNE 1992-REVISEDJULY 1994 

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 1" L L 

L L L 1" H H 

L L L L X BO:!: 

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. 

:!: 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. 

logic diagram (positive logic) 

OEAB.......:.---a 

CLKENAB .......:.56~_-a 

CLKAB ......::.55::""'-_-1 

LEAB _2 __ --1 

LEBA _28 __ --1 

CLKBA ......:.30:"""_-1 

CLKENBA .....::.29::.....-_-a 

OEBA .....::.27=--_-a 

Ai 3 

3-106 

CE 
~-~-----~r+-,r~-I1D 

H-I-....:tC1 
CLK 

CE 
1D~~~-~~-~--~---C 

C1I-t-+ .. 
CLK 

~------------~v~------------~/ 
To 17 Other Channels 

~TEXAS 
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SN54ABT16601, SN74ABT16601 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS210B-JUNE 1992-REVISEOJULY 1994 

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: SN54ABT16601 ...... . . . . . . . . . . . . . . . . . . . . . . . . . . .. 96 mA 

SN74ABT16601 .................................. 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) (see Note 2): DGG package .................... 1 W 

DL package .................. 1.4 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 clarnp-current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information, refertothe Package ThermalConsiderationsapplication note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, Inerature number SCBD002B. 

recommended operating conditions (see Note 3) 
SN54ABT16601 SN74ABT16601 

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 

Vll low-level input voltage 0.8 0.8 V 

VI Input voHage 0 VCC 0 VCC V 

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

10l low-level output current 48 64 rnA 

I1tlt.v Input transition rise or fall rate I Outputs enabled 10 10 ns/V 

TA Operating free-air temperature -55 125 -40 85 ·C 

NOTE 3: Unused or floating pms (Input or 110) must be held high or low. 

~1ExAs 
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SN54ABT16601, SN74ABT16601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS210B-JUNE 1992- REVISED JULY 1994 

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

TA=25°C 
PARAMETER TEST CONDITIONS 

TYPt MIN 

VIK VCC = 4.5 V, 11~-18mA 

VCC-4.5V, IOH=-3mA 2.5 

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

IOH=-24mA 2 
VCC = 4.5 V 

IOH=-32mA 2" 

IOL=48 rnA 
VOL VCC=4.5V 

10L=64 rnA 
Control inputs 

II 
A or B ports 

VCC-5.5V, VI • VCC or GND 

loft VCC = 0, VI orVOS4.5 V 

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

10* VCC=5.5V, VO=2.5V -50 -100 

10lH§ VCC =5.5 V, VO=2.7V 

10ZL§ VCC = 5.5 V, VO-0.5V 

VCC = 5.5 V, Outputs high 1.9 

ICC A or B ports 10=0, Outputs low 28 
VI-Vccor 
GND Outputs disabled 1.6 

AICC' 
VCC-5.5 V, One input at 3.4 V, 
Other inputs at VCC or GND 

Ci Control inputs VI = 2.5 VorO.5 V 3 

Cio A or B ports Vo =2.5 VorO.5 V 9 

, On products compliant to MIL-STD-883, Class B, thiS parameter does not apply. 
t All typical values are at VCC • 5 V. 

SN54ABT16601 SN74ABT16601 

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 

±20 ±100 ±20 

±100 ±100 

50 50 50 

-180 -50 -180 -50 -180 

10 10 10 

-10 -10 -10 

3 2 3 

36 35 36 

3 2 3 

50 50 

1.5 

* Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
§ The parameters 10lH and lOlL include the Input leakage current. 
~ This is the increase in supply current for each input that is at the specified TIL voltage level rather than V CC or GND. 

UNIT 

V 

V 

V 

IlA 

IlA 
IlA 
rnA 

jIA 

jIA 

mA 

jIA 

mA 

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 

th Hold time 

3-108 

LEAB or LEBA high 

CLKAB or CLKBA high or low 

A before CLKABi or B before CLKBA i 

A before LEAB.!. or B before LEBA.!. 
I CLK high 

ICLKlow 

CLKEN before CLKi 

A after CLKABi or B after CLKBA i 

A after LEAB.!. or B after LEBA.!. 

CLKEN after CLKi 

~TEXAS 
INSTRUMENTS 
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. SN64ABT16601 SN74ABT16601 
UNIT 

MIN MAX MIN MAX 

0 150 0 150 MHz 

2.5 2.5 
ns 

3 3 

4.6 4 

2.5 2.5 
ns 

1.3 1 

2.9 2.5 

0.4 0 

2.8 2 ns 

0 0 



SN54ABT16601, SN74ABT16601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS210B-JUNE 1992-REVISEDJULY 1994 

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 
LEABorLEBA 

tPHL 

tpLH 
CLKAB or CLKBA 

tpHL 

tpZH 
OEABorOEBA 

tpZL 

tpHZ 
OEABorOEBA 

tPLZ 

TO 
VCC=5V, 
TA=25°C 

(OUTPUT) 
MIN TYP MAX 

150 200 

1.5 2.5 
BorA 

1.5 3.4' 

BorA 
2 3.4 

2 3.7 

1.5 
BorA 

3.2 

1.5 3.2 

2 4 
BorA 

2 4.2 

BorA 
2 4.5 

1.5 3.4 

~TEXAS 
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3.6 

4.7 

4.7 

5 

4.5 

4.4 

5 

5.6 

5.4 

4.7 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT16601 SN74ABT16601 
UNIT 

MIN MAX MIN MAX 

150 150 MHz 

1 4.6 1.5 4 
ns 

1 5.1 1.5 4.9 

1 5.6 2 5 
ns 

1 5.5 2 5.2 

1 5.2 1.5 4.7 
ns 

1 5 1.5 4.6 

1 5.7 2 5.5 
ns 

1 6 2 5.8 

1 6.8 2 6.2 
ns 

1 6.3 1.5 5.4 
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SN54ABT16601, SN74ABT16601 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS210B - JUNE 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output _-e_--4t-~5vOOv°v-__ ../ 
Under Test 

CL = 50 pF 
(see Note A) T 5000 

TEST S1 

tPLH/tpHL Open 

tpLZ/tpZL 7V 

tpHzltpZH. Open 

LOAD CIRCUIT FOR OUTPUTS 

Tlmlnglnput -------X1.5v 

----~. 1'------- ov 

3V 

l1li-- tw ---+I 
I 1r---3V 

Input 3 X,-1_.5_V __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=¥1_.5_V_-.J~,.~";'.5-V-- :: 

tpLH +---! k tPHL 

1 I I ~--VOH 
1 !1.5V I 1.5V 

--+01 ....J. I VOL 

tPHL -l.--.! ~ tPLH 

\L ~I VOH 
,1.5V T1.5V 

. -- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERT!NG OUTPUTS 

NOTES: A. CL includes probe and jig capacitence. 

Date Input 

Output 
Control 

Output 
Waveform 1 

S1 at7 V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

I"'t ~ th ~ I su I 

--~*1.5V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

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

tpZL ~ I+- I 

3V 

OV 

1 I tpLZ -41 /4-: 
--'-1 '"'\{. 1 ~--- 3.5V 

I ,1.5 V I VOL + 0.3 V 
1 1 --- VOL 
1 L!PHZ 41 j+-. 

tpZH~ _ 1 

I --- VOH 
!1.5V ~H-O.3V ---.,I. =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 0. tr S 2.5 ns, tf S 2.5 ns. 

3-110 

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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INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



• Members of the Texas Instruments 
W/debus™ Family 

• 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 

• 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 

• Package Options Include Plastic 30o-mll 
Shrink Smail-Outline (DL) Package and 
3So-mll Fine-Pitch Ceramic Flat CWD) 
Package Using 25-mll Center-to-Center 
Spacings 

description 

The' ABT16623 are l6-bit transceivers 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. 

These devices can be used as two 8-bit 
transceivers or one l6-bit transceiver. It allows 

SN54ABT16623, SN74ABT16623 
16·BIT BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 

SN54ABT16623 ••• WD PACKAGE 
SN74ABT16623 ••• DL PACKAGE 

(TOP VIEW) 

10EAB 10EBA 
181 lAl 
182 lA2 

GND GND 
183 lA3 

lA4 
Vee Vee 
185 lA5 
186 9 lA6 

GND GND 
lA7 

188 lA8 
281 2Al 
282 2A2 

GND 34 GND 
283 33 2A3 
284 32 2A4 
Vee 31 Vee 
285 30 2A5 
286 29 2A6 

GND 28 GND 
287 2A7 
288 2A8 

20EA8 20E8A 

I 

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. 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) 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°e to l25°e. 
The SN74ABT16623 is characterized for operation from -40oe to 85°e. 

Widebus and EPle-IIB are trademarks of Texas Instruments Incorporated. 
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SN54ABT16623, SN74ABT16623 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS211A- FEBRUARY 1991 - REVISED JULY 1994 

FUNCTION TABLE 
(each 8-blt section) 

INPUTS 
OPERATION 

OEBA OEAB 

L L B data 10 A bus 

L H 
B dala 10 A bus, 
A data 10 B bus 

H L Isolation 

H H A data 10 B bus 

logic symbolt logic diagram (positive logic) 

10EBA 

10EAB 

20EBA 

20EAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

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 

r-,. EN1 

EN2 
r-.. EN3 

EN4 ., 
L 

'71 

L 
'73 

10EBA 

10EAB 

1A1 

I'" 
2 

1 
-.J 1 2'7 

1B1 

3 
1B2 

5 
1B3 

6 
1B4 

8 
1B5 

9 
1B6 20EBA 

11 

12 
1B7 20EAB 
1B8 

13 
1 

-.J 1 4'7 

2B1 2A1 

14 
2B2 

16 
2B3 

17 
2B4 

19 
2B5 

20 
2B6 

22 
2B7 

23 
2B8 

tThis symbol is in accordancewilh ANSI/IEEE Sid 91-1984 
and lEG Publication 617-12. 
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SN54ABT16623, SN74ABT16623 
16·BIT BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS211 A - FEBRUARY 1991 - REVISED JULY 1994 

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: 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 TA = 55°C (in still air) (see Note 2): DL package .................... 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 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. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information, refer to the Package ThermalConsiderafionsapplication note in the 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 3) 

VCC 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 

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

TA Operating free-air temperature 

NOTE 3. Unused or floating pins (Input or 1/0) must be held high or low. 

PRODUCT PREVIEW I_on concorn. p_ln the _YO or =piIaII 01 doveI ......... CiIanICtIrIIIIc _ and _ 
.. doIIan goIIL TfDlinstnlmonll __ the ~ght 10 

c or dlaconllnut1hoio procIuc\I wllt10ut noaCL ~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54ABT16623 SN74ABT16623 
UNIT 

MIN MAX MIN MAX 

4.5 5.£i 4.5 5.5 V 

2 §; 2· V 

.§'lJ.8 0.8 V 

o 4,"'VCC 0 VCC V 

.. ~ -24 -32 mA 

Iii 48 64 mA 

-O'f: 5 5 nsN 

-55 125 -40 85 ·C 
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SN54ABT16623, SN74ABT16623 
16·BIT BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS211A- FEBRUARY 1991 - REVISED JULY 1994 

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

TA=2SOC 
PARAMETER TEST CONDITIONS 

TYPt MIN 

VIK VCC = 4.5 V, 1.1=-18mA 

VCC =4.5 V, IOH--3mA 2.5 

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

10H =-24 mA 2 
VCC = 4.5 V 

IOH=-32mA 2' 

IOl=48 mA 
VOL VCC=4.5V 

IOl=64 mA 

Control inputs VCC =5.5 V, VI = VCC or GND 
II 

A or B ports VCC=5.5 V, VI = VCC or GND 

10lH:t: VCC=5.5V, VO=2.7V 

10ll:t: VCC=5.5 V, Vo = O.S V 

loff VCC= 0, VI or Vo ~ 4.5 V 

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

10§ VCC = 5.5 V, Vo = 2.5 V -50 -100 

VCC = 5.5 V, Outputs high 

ICC A or B ports 10=0, Outputs low 
VI-Vccor 
GND Outputs disabled 

VCC = 5.5 V, 
Outputs enabled One input at 

Data inputs 3.4 V, 

AICC~ Other inputs at Outputs disabled 
VCCorGND 

Control inputs VCC = 5.5 V, One input at 3.4 V, 
Other inputs at V CC or GND 

ci;i Control inputs VI = 2.5 V or 0.5 V 3 

Cio A or B ports Vo = 2.5 V or 0.5 V 8 

, On products compliant to Mll-STD-883, Class'B, thiS parameter does not apply. 
t All typical values are at VCC = 5 V. 

SNS4ABT16623 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55' 

±1 ±1 

±100 ±100 

SO AO 

-SO ii$o 
±100 &I 

50 A-Q 50 

-180 -:5it -180 

2 ti 2 

35 4' 35 

2 2 

1 1.5 

O.OS 0.05 

1.5 I.S 

:t: The parameters 10lH and lOll include the input leakage current. 
§ Not more than one output should be tested at a time, and the duration of the lesl should nol exceed one second. 

SN74ABT16623 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

SO 

-50 

±100 

50 

-50 -180 

2 

35 

2 

1 

0.05 

1.5 

~ This is the increase in supply currenl for each input that is al the specified TTL voltage level rather than VCC or GND. 

UNIT 

V 

V 

V 

IlA 

IlA 
IlA 
IlA 
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 

IpHl 

IplH 
OEBAorOEAB 

tpll 

tpHl 
OEBAorOEAB 

tpLZ 

PRODUCT PREVIEW Intonn.Uon concerns prodUC1lIn tile formatIVe ... C phass of development. Cha .... rlsllc ..... and o1hor 
001 .... daalgn g0ll8. r_inltnlmon1S ....... 1IIo ~ght'" 

ngo or dlsconlinul U- procklcts wllhout n.a .. . 

3-114 

TO 
VCc=SV, 
TA =2SoC 

(OUTPUT) 
MIN TYP MAX 

1 2 
BorA 

1 2.2 

1.1 
A orB 

3 

1.4 3.3 

1 3.5 
AorB 

1.4 2.8 

~TEXAS 
INSTRUMENTS 
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3.4 
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4.9 

4.9 

4.7 
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SNS4ABT16623 SN74ABT16623 
UNIT 

MIN M~ MIN MAX 

1 $.7 1 3.6 

t;!4.4 
ns 

1 1 4.3 

1.1{>.,' 5 1.1 4.9 

h1" 6.2 1.4 6 
ns 

",0""1 6.2 1 6 

J;t 1.4 
ns 

5.6 1.4 5.4 



SN54ABT16623, SN74ABT16623 
16·BIT BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCE!S211A- FEBRUARY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

r' 
From Output _ ..... _~t---'5V00I/'0v--__ ../ 

Under Test 

CL = 50 pF 
(see Note A) I 5000 

TEST S1 

tpUi/tpHL Open 
tpLzltpZL 7V 
tpHzltpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------x.1.5 V 

-------'. 1'------- 0 V 
14--tw~ 
I 1,..-__ 3V 

Input 3 X,-1_.5_V __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=¥ ... 1.5_V __ J~1.5 V :: 

tPLH --J+--..! ~ tPHL 

1 I I ~--VOH 
1 !1.5V I 1.5V 

--+1 ....J. I VOL 

tpHL --l.-.j *-+ tPLH 

1 ~I VOH 
\1.5V T1.5V 

. - 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) 

IOIII L * th ~ I ... u I 

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

SETUP AND HOLD TIMES 

=X1.5 V ~",,1._5_V __ _ 

tpZL ~ 14- I 

3V 

OV 

1 1 tPLZ ---.I ~ 
--rl ..... ~. 1 p-- 3.5V 

1 ,\1.5 V IVOL+O.3V 
I . 1- --- VOL 

I I~PHZ ~ j4-
tpZH~ _ I 

I -- VOH 
!1.5V ~H-O.3V 

____ 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 :s 10 MHz. Zo = 50 0. tr:s 2.5 ns. If: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 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 
WldebusTfI. Family 

• State-of-the-Art EPIC-nBTM 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-mAloLl 

• Package Options Include Plastic 30o-mil 
Shrink Smail-Outline (DL) Package and 
3Bo-mll Fine-Pitch Ceramic Flat (WD) 
Package Using 25-mil Center-to-Center 
Spacings 

description 

The' ABT16640 are inverting 16-bit transceivers 
designed for asynchronous communication 
between data buses. 

These devices 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 

SN54ABT16640, SN74ABT16640 
16·BIT BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBSI 07B - APRIL 1992 - REVISED JULY 1994 

SN54ABT16640 .•• WD PACKAGE 
SN74ABT16640 ••• DL PACKAGE 

(TOP VIEW) 

1DIR 1 

181 
182 

GND 4 

183 
184 
Vee 
185 
186 9 

GND 
187 
188 
281 
282 

GND 
283 
284 
Vee 
285 
286 

GND 
287 
288 

2DIR 

41 

40 

39 

38 

10E 
1A1 
1A2 
GND 
1A3 
1A4 
Vee 
1A5 
1A6 
GND 
1A7 
1A8 
2A1 
2A2 
GND 
2A3 
2A4 
Vee 
2A5 
2A6 
GND 
2A7 
2A8 
20E 

from the B bus to the A bus, depending upon the logic level at the direction-control (1 DIR 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. 

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 1/0 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 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-lIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document ..... 1 .. PRODUC11ON 
DATA information cUITIIII .. of PUblIcaIIon _ PnHIucIo _nn to 
apecHlcatI ... per tho ....... r t .... lowtrumanls _ard warranty. 
Pi'oducIJon _Ing _ nOi ........ rII, Include Iao.ng of 811 
parameI8t'8. 
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SN54ABT16640, SN74ABT16640 
16·81T BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS107B-APRIL 1992- REVISED JULY 1994 

logic symbolt 

10E 

1DIR 

20E 
2DIR 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

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 

" G3 

" L 
3 EN1 [BA] 
3 EN2 [AB] 

" G6 

L 6EN4[BA] 
6EN5[AB] ., 

L 
V1 1 

1 

L 
V4 1 

1 

r-

2V 

5V 

~ 

W 

2 

3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

tThis symbol is in acoordance with ANSIIIEEE Std 91-1984 
and IEC Publication 617-12. 

logic diagram (positive logic) 

10E _4.;..;;8'--_-'-__ .., 

1DIR _1_-+-___ ---.1 

1B1 

1A1 
47 2 

1B1 
1B2 

1B3 

1B4 v 
1B5 To Seven Other Channels 
1B6 

1B7 20E 
25 

1B8 

2B1 

2DIR 
24 

2B2 

2B3 

2B4 

2B5 

2B6 2A1 
36 13 

2B1 

2B7 

2B8 
v 

To Seven OtherChennels 

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 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 mA 

SN74ABT16640 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 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) (see Note 2): DL 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 operetion 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. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information, refer to the Package ThermalGonsiderationsapplication note in the 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SCBD002B. -
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recommended operating conditions (see Note 3) 

Vee Supply voltage 

VIH High-level input voHage 

Vil low-level input voltage 

VI Input voltage 

10H High-level output current 

10l low-level output current 

IJ.t/lJ.v Input transition rise or fall rate I O,utputs enabled 

TA Operating free-air temperature 

NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 

SN54ABT16640, SN74ABT16640 
16·BIT BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS107B-APRIL 1992 - REVISED JULY 1994 

SN54ABT16640 SN74ABT16640 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 §j. 2 V 

AiJf.8 0.8 V 

o ,-~ee 0 Vee V 

"'(,; -24 -32 mA 

?? 48 64 mA 

fJ-tr: 10 10 ns/V 

-55 125 -40 85 ·e 

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=-3rnA 2.5 

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

IOH=-24mA 2 
Vee =4.5V 

IOH=-32mA 2" 

IOl=48 rnA 
Val Vee =4.5 V 

10l=54 mA 

Control inputs Vee =5.5 V, VI = Vee or GND 
II 

A orB ports 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 or Va ~ 4.5 V 

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

10§ Vee =5.5 V, VO=2.5V -50 -100 

Vee = 5.5 V, Outputs high 

Icc A or B ports 10=0, Outputs low 
VI = Vee or 
GND Outputs disabled 

Vee=5.5 V, 
Outputs enabled One input at 

Data inputs 3.4 V, 

IJ.lee1l Other inputs at Outputs disabled 
VeeorGND 

Control inputs 
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 3 

eio A or B ports Va =2.5 V or 0.5 V 8 

" On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
t All typical values are at Vee = 5 V. 
* The parameters 10ZH and 10Zl include the input leakage current. 

SN54ABT16640 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55' 

±1 ±1 

±100 ±1!0 

50 ~O 
-50 ~-50 

±100 ",I., 

50 ;:;""'" 50 

-180 ,~50 -180 

2 it" 2 

32 32 

2 2 

1 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. 

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 

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 Inlormallon concoms produc\8ln tho _va or 
d .. kIn ~_ 01 -.prnent Cha_1Ie daIa and oilier 
opecltlcationaoredlllgngoail. T_II1S1rumOnIS ......... lhtrightto 
change or discontinue thaoe produc\8 wIIhcuI noIIce. ~TEXAS 
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UNIT 

V 

V 

V 

J.LA 

J.LA 

J.LA 

J.LA 

J.LA 
mA 

mA 

mA 

pF 

pF 
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SN54ABT16640, SN74ABT16640 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS107B-APRIL 1992-REVISED JULY 1994 

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, 

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

MIN TYP MAX 

tpLH 
AorB 

tpHL 

tpZH 
OE 

tpZL 

tpHZ 

tPLZ 
OE 

PRooUCT PREVIEW information concems produClSIn 1118 _ or • 

~n p/IHe of _CIpIIIIIII. Challillerlotlc data and .... ... uodee n goalS. T_I .... __ 1118 right 10 
c nge or dlsconlln .. '= prodUCIB wllhout nOilee. 

3--120 

1 2.5 3.4 
BorA 

1.1 2.8 3.6 

AorB 
1.2 3.5 4.5 

1.5 3.9 5 

1.8 3.8 4.8 
AorB 

1.5 3 3.9 
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SN54ABT16640 SN74ABT16640 
UNIT 

MIN MAX MIN MAX 

1 A 4.4 1 4.3 

1.1~~4 
ns 

1.1 3.9 

1AJ~·6 1.2 5.5 

~~~ 6.4 
ns 

1.5 6.3 

1.8'" 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 
SCBS1 07B - APRIL 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

From Output _---._~t--_5'V°V°Ir°-----/ 
Under Test 

CL =50pF 
(see Note A) I 5000 

S1 o Open 

r' TEST S1 

tpUi/tpHL Open 

tpL,ZItpZL 7V 

tPHz/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 

Timing Input ------"'J,(1.5 V 

------'. ,'------- 0 V 

3V 

14--tw~ 

I 1~--3V 

Input 3 X\.,1_.5_V __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

3V =X, 1_.5_V __ ..,X1•5V 
I OV 

tPLH --J.---.! k tPHL 

I I I ~-- VOH 
I !1.5V I 1.5V --+-, --' I VOL 

tPHL~ ~tPLH 
\L v.:::-' VOH 
,1.5V T1.5V 

. -- 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) 

rtsU+th~ 
--...... )k1.5V ~ :: 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

=41.5 V ~\.1._5_V __ _ 

tPZL ~ 14- I 

3V 

OV 

---"T'"""\ II tPLZ ~ ~ j" I p_-3.5V I "1.5 V I 
I . I VO!...+.!~ VOL 

j I~PHZ ~ j4-
tpZH~ _ I 

1";.-5-V-'-""~r-VOH-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 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 
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SN54ABT16646, SN74ABT16646 
16·BIT BUS TRANSCEIVERS AND REGISTERS 

. WITH 3·STATE OUTPUTS 

• Members of the Texas Instruments 
W/debus™ Family 

• 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 

• 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 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) Package and 
3So-mil Fine-Pitch Ceramic Flat (WD) 
Package Using 25-mil Center-to-Center 
Spacings 

description 

The ' ABT16646 consists 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. 

These devices 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 'ABT16646. 

SCBS212A-JUNE 1992 - REVISED JULY 1994 

SN54ABT16646 ••• WD PACKAGE 
SN74ABT16646 ... DL PACKAGE 

(TOP VIEW) 

1DIR 1 

1CLKA8 2 

1A6 
1A7 
1AB 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 
Vee 
2A7 
2AB 

GND 
2SA8 

2CLKA8 

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 

2DIR 20E .... __ ... 
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 typic~1 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 when OE 
is low. In the isolation mode (OE high), A data may be stored in one register and/or 8 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 SN74ABT16646 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. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

Copyright © 1994. Texas Instruments Incorporated 
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SN54ABT16646,SN74ABT16646 
16·BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
SCBS212A-JUNE 1992 - REVISED JULY 1994 

description (continued) 

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. 

FUNCTION TABLE 

INPUTS DATA 110 

DIR CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8 
OPERATION OR FUNCTION 

OE 

X X i x x X Input UnspecifiecJt Store A, B unspecifiedt 

X X X l' X X Unspecifiedt Input Store B, A unspecifiedt 

H X i i X X Input Input Store A and B data 

H X H or L HorL 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 H or 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 H or L X H 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. 
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OE 
L 

OE 
X 
X 
H 

~ 
DIR CLKAB CLKBA SAB SBA 
L X X X L 

SN54ABT16646, SN74ABT16646 
16·BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
SCBS212A- JUNE 1992- REVISED JULY 1994 

< 
~ 
ID 

~ 
OE DIR CLKAB CLKBA SAB SBA 
L H X X L X 

REAL·TIME TRANSFER REAL·TIME TRANSFER 

DIR 
X 
X 
X 

BUSBTOBUSA BUSATOBUSB 

~ ~ 
CLKAB CLKBA SAB SBA OE DIR CLKAB CLKBA SAB 

i X X X L L X L X 
X i X X L H L X H 
i i X X 

STORAGE FROM TRANSFER STORED DATA 
A, B, OR A AND B 

Figure 1. Bus-Management Functions 
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TO A AND/OR B 

SBA 
H 
X 
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SN54ABT16646, SN74ABT16646 . 
16·BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
SCBS212A-JUNE 1992 - REVISED JULY 1994 

logic symbolt 

10E 
10lR 

1CLKBA 

iSBA 

1CLKAB 

1SAB 

20E 
20lR 

2CLKBA 

2SBA 

2CLKAB 

2SAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

56 
" 1 
" L 

55 

54 

2 

3 

29 b 

28 .1'. 

L 
30 

31 

27 

26 

5 

r-
6 

8 

9 

10 

12 

13 

14 

G3 

3EN1 [BA) 
3EN2 [AB) 

C4 

G5 

C6 
G7 

G10 

10 EN8[BA) 
10 EN9[AB) 

C11 
G12 

C13 

G14 ., 
>1 5 

Vi 51 

60 7 ~1 

1 7 

r 
40 

2V 

15 >1 12 110 
2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

r 
16 

17 

19 

20 

21 

23 

24 

V8 12 1 

130 14 ~1 
9V 

1 14 

~ 

~ 

tThis symbol is in accordance with ANSIIIEEE 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 



SN54ABT16646, SN74ABT16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS212A-JUNE 1992-REVISEDJUI:Y 1994 

logic diagram (positive logic) 

10E _5_6_~:::r-,"" 

1DIR ---+--L.J 
1CLKBA -55--_-t-_______ ---t >--------+.., 

1SBA ------1-+-1 >-1r--------, 
1CLKAB 

1SAB ----+1-+-1 ">-'~---...., 

One of Eight Channels 

1A1 _5_ ........ +-I-H 
H-+-!L..+t..:.52_ 1 B1 

~--------------~vr--~---------~ 

20E 
29 

2DIR 
28 

2CLKBA 
30 

2SBA 

2CLKAB 

2SAB 

To Seven Other Channels 

42 
H--t-!-++-""- 2B1 

~--------------~v~---------------J 
To Seven Other Channels 
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SN54ABT16646, SN74ABT16646 
16~BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS212A-JUNE 1992-REVISEDJULY 1994 

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: 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 TA = 55°C (in still air) (see Note 2): DL package .................... 1.4 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. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considerations application note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SeBD002B. 

recommended operating conditions (see Note 3) 
SN54ABT16646 SN74ABT16646 

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 

I!.t/l!J.v I nput transition rise or fali rate I Outputs enabled 10 10 ns/V 

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

NOTE 3: Unused or floating PinS (input or 110) must be held high or low. 

-!!11ExAs 
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SN54ABT16646, SN74ABT16646 
16·BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
SCBS212A - JUNE 1992 - REVISED JULY 1994 

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

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYPt MIN 

VIK Vee=4.5V, 11=-18mA 

Vee = 4.5 V, IOH=-3rnA 2.5 

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

IOH--24mA 2 
Vec = 4.5 V 

IOH=-32mA 2' 

IOl=48 mA 
VOL VCC = 4.5 V 

IOl=64mA 

Control inputs VCC-5.5 V, VI = Vee or GND 
II 

A or B ports Vec=5.5 V, VI = Vee or GND 

10ZH* Vee-5.5 V, VO=2.7V 

10Zl:j: Vec=5.5 V, VO=0.5V 

loff Vce- O, VI orVO $4.5 V 

ICEX Outputs high Vee=5.5 V, Vo = 5.5 V 

10§ Vee-5.5 V, VO=2.5V -50 -100 

Vee = 5.5 V, Outputs high 

ICC A or B ports 10=0, Outputs low 
VI = Vee or 
GND Outputs disabled 

VCC-5.5 V, 
Outputs enabled One input at 

Data inputs 3.4 V, 

Aleel! Other inputs at Outputs disabled 
VecorGND 

Control inputs VCC-5.5 V, One input at 3.4 V, 
Other inputs at Vce or GND 

Ci Control inputs VI = 2.5 V or 0.5 V 4 

Cio A or B ports Vo = 2.5 V or 0.5 V 8 

• On products compliant to Mll-STD-883, Class B, thiS parameter does not apply. 
t All typical values are at VCC = 5 V. 

SN54ABT16646 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55' 

±1 ±1 

±20 ±20 

10 10 

-10 -10 

±100 

50 50 

-180 -50 -180 

2 2 

32 32 

2 2 

50 50 

50 50 

50 50 

: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. 

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 V ce or GND. 

UNIT 

V 

V 

V 

tJA 

tJA 
tJA 
tJA 
tJA 
rnA 

mA 

tJA 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 

VCC=5V, SN54ABT16646 SN74ABT16646 
TA = 25°C UNIT 
MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 125 0 125 0 125 MHz 

tw Pulse duration, ClK high or low 4.3 4.3 4.3 ns 

tsu Setup time, A or B before ClKABi or CLKBA i 3 4 3 ns 

th Hold time, A or B after ClKABi or ClKBAi 0 0.5 0 ns 
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SN54ABT16646, SN74ABT16646 
160BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
SCBS212A-JUNE 1992- REVISED JULY 1994 

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. SN54ABT16646 SN74ABT16646 

PARAMETER 
(INPUT) (OUTPUT) 

TA=25°C 

MIN TYP MAX MIN MAX MIN MAX 

fmax 125 125 125 

tPLH 1.5 3.1 
CLKBA or CLKAB AorB 

4 1 5 1.5 4.9 

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 
SABor SBAt 

1 2.9 4.3 0.6 5.3 1 5 
BorA 

tPHL 1 3.1 4.3 0.6 5.3 1 5 

tpZH 
OE 

1 3.4 4.6 0.6 5.9 1 5.5 
AorB 

tpZL 1.5 3.5 4.9 1 6 1.5 5.7 

tpHZ 
OE 

1.5 3.9 4.9 1 6.4 1.5 5.4 
A orB 

tPLZ 1.5 3.1 4.1 1 4.7 1.5 4.5 

tpZH 1 3.2 
DIR AorB 

4.5 0.6 5.8 1 5.4 

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 

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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ns 

ns 

ns 
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SN54ABT16646, SN74ABT16646 
16·BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
SCBS212A-JUNE 1992- REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

r' 
From Output _ ..... _---4.---J5V00l/'nv--__ J 

Under Test 

CL=50pF 
(see Note A) I 500n 

TEST S1 

tpUi/tpHL Open 

tpLZ/tpZL 7V 

tpHzltpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------y1.5 V -----..1.,'-------- OV 
14--tw~ 

1 1~--3V 

Input 3 X",1_.5_V __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~ ... 1.5_V---'~1.5V :: 

tPLH +-+! K tpHL 

1 I ~-VOH 
1 !1.5V i 1.5V 

--+-1 --'. 1 VOL 

tPHL ~ i4---+f- tPLH 

I ~I VOH 
\1.5V T1.5V 

. - 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) 

14 ._.~ ~ 
1 ... u th 1 

--""')(1.5 V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.5V ~=1.=5=V===== :: 
tpZL -., 14- 1 

1 1 tpLZ --.I I--: 
--.or 1 '""\o~. 1 p""'-- 3.5 V 

1 ,1.5 V 1 V +0.3V 
1 • 1 - OL -- VOL 

1 ~HZ~ ~ 
tpZH -., 1 

I -- VOH 
!1.5V ~H-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 :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. 

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 2. Load Circuit and Voltage Waveforms 
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SN54ABTi6652, SN74ABTi6652 
i6·BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 

• Members of the Texas Instruments 
W/debus™ Family 

• State-of-the-Art EPIC-nBTM 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-mAIOd 

• Package Options Include Plastic 300-mll 
Shrink Smail-Outline (DL) Package and 
3So-mil Fine-Pitch Ceramic Flat CWD) 
Package Using 25-mll Center-to-Center 
Spacings 

description 

The' ABT16652 are 16-bit bus transceivers that 
consist 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. These devices 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 

SCBS215A- FEBRUARY 1991 - REVISED JULY 1994 

SN54ABT16652 ••• WD PACKAGE 
SN74ABT16652 ••• DL PACKAGE 

(TOP VIEW) 

10EAB 
lCLKAB 

ISAB 
GND 
lAl 
lA2 
Vee 
lA3 

lA5 
GND 
lA6 
lA7 
lA8 
2Al 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 
Vee 
2A7 
2A8 

GND 
2SAB 

2CLKAB 

1 

4 

8 

lOEBA 
lCLKBA 
ISBA 
GND 
lBl 
lB2 
Vee 
lB3 
lB4 
lB5 
GND 
lB6 
lB7 
lB8 
2Bl 
2B2 
2B3 
GND 
2B4 
2B5 
2B6 
Vee 
2B7 
2B8 
GND 
2SBA 
2CLKBA 

20EAB 20EBA 
""1...-_.....T 

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' ABT16652. 

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 CLKBA) inputs regardless ofthe 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 D-type flip-flops by 
simultaneously enabling OEAB and OEBA.ln this configuration, each output reinforces its input. 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. 

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 SN74ABT16652 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 and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

~~':'~1!':rn::..~::;:,,: ::t.:=:'..: 
standard warranty. _ procaaslng doaa not nacaasarlly Include 
testing of aU pallmatars. ~TEXAS 

INSTRUMENTS 
POST OFFICE eox 655303 • DALlAS. TEXAS 75265 

Copyright © 1994. Texas Instruments Incorporated 
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SN54ABT16652, SN74ABT16652 
16-91T BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS215A- FEBRUARY 1991 - REVISED JULY 1994 

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 DATAI/Ot 

OEAB CLKAB CLKBA SAB SBA At THRU A8 Bt THRU B8 
OPERATION OR FUNCTION 

OEBA 

L H HorL H orL X X Input Input Isolation 

L H i i X X Input Input Store A and B data 

X H i H orL X X Input Unspecifiedt Store A, hold B 

H H i i X; X Input Output Store A in both registers 

L X H or 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 H orL 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 or L X H X Input Output Stored A data to B bus 

H L H or L 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-ta-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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OEAB 
L 

OEAB 
X 
L 
L 

~ 
OEBA CLKAB CLKBA SAB SBA 

L X X X L 

SN54ABT16652, SN74ABT16652 
16·BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
SCBS215A - FEBRUARY 1991 - REVISED JULY 1994 

~ 
OEAB OEBA CLKAB CLKBA SAB SBA 

H H X X L X 

REAL· TIME TRANSFER REAL·TIME TRANSFER 

OEBA 
H 
X 
H 

BUSBTOBUSA BUSATOBUSB 

~ ~ 
CLKAB CLKBA SAB SBA OEAB OEBA CLKAB CLKBA SAB 

i X X X H L L L H 
X i X X 
i i X X 

STORAGE FROM TRANSFER STORED DATA 
A, B, ORAAND B 

Figure 1. Bus-Management Functions 
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SN54ABT16652, SN74ABT16652 
16·BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
SCBS215A- FEBRUARY 1991 - REVISED JULY 1994 

logic symbolt 

10EBA 
10EAB 

1CLKBA 
1SBA 

1CLKAB 
1SAB 

20EBA 
20EAB 

2CLKBA 
2SBA 

2CLKAB 

2SAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

56 

1 

55 

54 

2 

3 
29 
28 

30 

31 
27 

26 

5 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

"- EN1 [BA] 
EN2[AB] 

C3 
G4 

C5 

G6 
r-.. EN7[BA] 

EN8[AB] 

C9 
G10 

C11' 

G12 , 
~1 

'11 

-L 50 6 

1 6 

~1 
'17 

-L 
110 12 

1 12 

r 
4 3D 

W 4 1 
~1 

2'1 r-

10 90 
U 10 1 

~1 
8'1 r---

.. ~ 

t This symbol is in accordance with ANSIIIEEE 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 
SCBS215A- FEBRUARY 1991 - REVISED JULY 1994 

logic diagram (positive logic) 

10EAB 

1CLKBA ----+----------1 ~......------_r, 
1SBA ......;;..;.----1 ......... ~~----_. 

1CLKAB 

1SAB -"----+-1....-1 >-<p------, 

~------------~vr----------------J 
To Seven Other Channels 

20EAB 

2CLKBA ....;;..;;---+----------1 >---------1h 

2SBA -=..:.-----1-+-1 >-<p--------, 
2CLKAB 

2SAB --='::---+-1....-1 >-<P------, 

52 1B1 

2A1 _1:..:5-+""";'-+-1'" 42 
+-+~-"-2B1 

~--------------~v......----------------J 
To Seven Other Channels 
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SN54ABT16652, SN74ABT16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS215A- FEBRUARY 1991- REVISED JULY 1994 

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: SN54ABT16652 .................................. 96 mA 

SN74ABT16652 ........... , . . . . . . . . . . . . . . . . . . . . .. 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) (see Note 2): DL package .................... 1.4 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 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. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information, refertothe Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 3) 
SN54ABT16652 SN74ABT16652 

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 voHage 0 VCC 0 VCC V 

10H High-l!Ivel output current -24 -32 mA 

10L Low-level output current 48 64 mA 

At/Av I nput transition rise or fall rate I Outputs enabled 10 10 ns/V 

TA Operating free-air temperature -55 125 -40 85 ·C 

NOTE 3. Unused or floating pinS (Input or I/O) must be held high or low. 

~1ExAs 
INSTRUMENTS 
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SN54ABT16652, SN74ABT16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
SCBS215A- FEBRUARY 1991 - REVISED JULY 1994 

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

TA = 25°C 
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 

IOH=-24 mA 2 
VCC=4.5V 

IOH=-32mA 2' 

IOL=48mA 
VOL VCC = 4.5 V 

IOL=64 rnA 

Control inputs VCC = 5.5 V, VI = VCC or GND 
II 

A or B ports VCC=5.5V, VI = VCC or GND 

IOZH:!: VCC = 5.5 V, VO=2.7V 

IOZL:!: VCC = 5.5 V, VO= 0.5 V 

loff VCC = 0, VI orVOS4.5 V 

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

10§ VCC=5.5V, Vo = 2.5 V -50 -100 

VCC = 5.5 V, Outputs high 

ICC A or B ports 10=0, 
Outputs low 

VI-Vccor 
GND Outputs disabled 

VCC = 5.5 V, 
Outputs enabled One input at 

Data inputs 3.4 V, 

AICC~ Other inputs at Outputs disabled 
VccorGND 

Control inputs 
VCC=5.5V, One input at 3.4 V, 
Other inputs at VCC or GND 

Ci Control inputs VI = 2.5 V or 0.5 V 4 

Cio A or B ports Vo = 2.5 V or 0.5 V 8 

, On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
t All typical values are at VCC = 5 V. 

SN54ABT16652 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55' 

±1 ±1 

±20 ±20 

10 10 

-10 -10 

±100 

50 50 

-180 -50 -180 

2 2 

32 32 

2 2 

50 50 

50 50 

50 50 

:!: 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. 

SN74ABT16652 

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 

!lA 

!lA 
!lA 
!lA 
!lA 
mA 

mA 

!lA 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 

VCC=5V, 
SN54ABT16652 SN74ABT16652 

TA = 25°C UNIT 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 125 0 125 0 125 MHz 

tw Pulse duration, CLK high or low 4.3 4.3 4.3 ns 

tsu Setup time, A or B before CLKABi or CLKBA i 3 4 3 ns 

th Hold time, A or B after CLKABi or CLKBA i 0 0.5 0 ns 

~1ExAs 
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SN54ABT16652, SN74ABT16652 
16·B11 BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STAlE OUTPUTS 
SCBS215A- FEBRUARY 1991 - REVISED JULY 1994 

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 PNPUT) (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 
SABorSBAt 

1 2.9 4.3 0.6 5.3 1 5 
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 
OEBA 

1.5 3.4 4.4 '0.8 5.3 1.5 4.9 
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 

f tpZL 1.5 2.8 3.9 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 
SCBS215A- FEBRUARY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output _ ..... _--4p-~5VooV'0v-__ .../ 
Under Test 

CL=50pF 
(see Note A) I 5000 

TEST S1 

tpLHltPHL Open 
tpLZ/tpZL 7V 
tpHzltpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------x,1.5 V _____ ,J·I~ ______ ov 

14--tw~ 

1 1,.---3V 

Input 3 X ... 1_.5_V __ OV 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~ ... 1._5_V_~~"1-.5-V-- :: 

tpLH --J.--.! k tpHL 

I I 1 ~-- VOH 
I !1.5V I 1.5V 

--+-I-oJ I VOL 

tPHL~ ~tpLH 
\L v.:::-I VOH 
,1.5V T1.5V 

. -- 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) 

14 t * ~I 1 su th 1 

---X1.5V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.5V ~ ... 1._5_V __ _ 

tpZL ~ 14- I 

3V 

OV 

I ItPLz----tll ~ 
---rl ..... {. I ¥ .... -- 3.5 V 

I ,1.5 V IVOL+O.3V 
I . 1- --- VOL 

I I;PHZ ~ j4-
tpZH~ _ I 

I -- VOH 
11.5V~H-O.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 ~ 10 MHz, Zo c 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 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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SN54ABT16657, SN74ABT16657 
16·BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3·STATE OUTPUTS 

• Members of the Texas Instruments 
Wldebus™ Family 

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

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

• Typical VOlP (Output Ground Bounce) 
< 1 Vat Vce = 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 loL> 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) Package and 
38o-mll Fine-Pitch Ceramic Flat (WD) 
Package Using 25-mil Center-to-Center 
Spacings 

description 

The 'ABT16657 contains two non inverting octal 
transceiver sections with separate parity 
generator/checker circuits and control signals. For 
either section, the transmit/receive (1 T/R or 2T/R) 
input determines the direction of data flow. When 
n/R (or 2T/R) is high, data flows from the 1A (or 
2A) port to the 1B (or 2B) port (transmit mode); 
when 1 T/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 (1 OE or 20E) input is 
high, both the 1 A (or 2A) and 1 B (or 2B) ports are 
in the high-impedance state. 

SCBS103A- FEBRUARY 1 

SN54ABT16657 ••• WD PACKAGE 
SN74ABT16657 ••• DL PACKAGE 

(TOP VIEW) 

10E 
NC 

lERR 
GND 
lAl 

Vee 
lA3 

lA7 
lA8 
2Al 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 
Vee 
2A7 
2A8 

GND 
2ERR 

NC 

1T!R 
10DD/EVEN 
1 PARITY 
GND 
181 
182 
Vee 
183 
184 
185 
GND 
186 
187 
188 
281 
282 
283 
GND 
284 
285 
286 
Vee 
287 
288 
GND 
2PARITY 
20DD/EVEN 

20E 2T/R "1..-__ .r 

Odd or even parity is selected by a logic high or low level, respectively, on the WOO/EVEN (or 2000/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 WOO/EVEN (or 
2000/EVEN) input. For example, if 1000/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 number of the nine total bits (eight 1 A-bus 
bits plus parity bit) are high. 

In the receive mode, after the 1 B (or 2B) bus is polled to determine the number of high bits, the 1 ERR (or 2ERR) 
output logic level indicates whether or not the data to be received exhibits the correct parity sense. For example, 
if 1 OOO/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-lIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this d ...... nt contains PRODUCTION 

DAT1~ ;:''"'18":: ~ ~:'~'::=rdCO=to =_ procsssing doss not nec .... ~1y Inctude laStIng 01 :.Ii 
pof1lll8l8rS. 
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SN54ABT16657, SN74ABT16657 
16·BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3·STATE OUTPUTS 
SCBS103A- FEBRUARY 1992 - REVISED JULY 1994 

description (continued) 

The SN74ABT16657 is available in TI'sshrink 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 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'lcare 

3-144 

OE 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

FUNCTION TABLE 
(each B-blt section) 

INPUTS INPUT/OUTPUT 
T/R ODD/EVEN PARITY 

H H H 

H L L 

L H H 

L H L 

L L H 

L L L 

H H L 

H L H 

L H H 

L H L 

L L H 

L L L 

X X 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 

SN54ABT16657, SN74ABT16657 
16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 

10E 

1T/R 

10DD/EVEN 

20E 

2T/R 

20DD/EVEN 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

1 "-
56 "-

L 
55 

28 "-
29 "-

L-
30 

5 

L 
6 

8 

9 

10 

12 

13 

14 

15 

L 
16 

17 

19 

20 

21 

23 

24 

G3 

3 EN1/3G5 [REC] 
3EN2[XMI11 
N4 

G8 

8 EN6I8G10 [REC] 
8 EN7[XMll1 
N9 , r 
V'1 1 

Z11 1 2V' 

I- 11 2k 
4,2V' 

I- : 5 I- • 

18 4,1 V' 

V'6 1 

Z21 1 7V' 

21 2k 

· 9,7V' · 10 • 
28 9,6V' 

~ 

-hI 

W 

-J 

SCBS103A- FEBRUARY 1992 - REVISED JULY 1994 

52 

51 

49 

48 

47 

45 

44 

43 

54 

3 

42 

41 

40 

38 

37 

36 

34 

33 

31 

26 

1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

1 PARITY 

1ERR 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 

2PARITY 

tThis symbol is in accordance withANSlIlEEE Std 91-1964 and lEG Publication 617-12. 
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SN54ABT16657, SN74ABT16657 
.. 16·BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3·STATE OUTPUTS 
SCBS1 03A - FEBRUARY 1992 - REVISED JULY 1994 

logic diagram, each transceiver (positive logic) 

T/R----------.-cr""'\ 

OE--------~~ 
A1-4~-------.-~~~~~--B1 

A2 --++_------........ -+---+--<"11-*-........ - B2 

A3---l-+..-------_.--+-----lf-<......-...... - B3 

A4---l~~-------~-~---l~·~~--B4 

A5---l~~---------~--+-----lf-<~~--B5 

A5---l~~------~-~---l~·~~--B6 

A7---l~H++_-------~--+-----l-<~~--B7 

A8~~~~------~~~~~--B8 

ODD/EVEN -I-l----I---------------------+----I-=L~.,.....,..~I>_"ft_.....- PARITY 

'----1>>+--- ERR 
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SN54ABT16657, SN74ABT16657 
16·BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3·STATE OUTPUTS 
SCBS103A- FEBRUARY 1992 - REVISED JULY 1994 

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: 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) (see Note 2): DL package .................. 1.4 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. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SeBD002B. 

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/av Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 3: Unused or floating pinS (Input or I/O) must be held high or low. 

PRODUCT PREVIEW Informallon concerna prod.eta In the fonnall .. or 
cleslan pili.. or development. CharaCt8rlBlic dall and oilier 
_lflcallona ... cleslgn goala. TuaalnalrUmenta ........ the right to 
chango 0< dlaccnllnue those ptOducta without nOlI ... ~TEXAS 
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SN54ABT16657 SN74ABT16657 

MIN MAX MIN MAX 
UNIT 

4.5 50§. 4.5 5.5 V 

2 iii 2 V 

,@l.8 0.8 V 

o ttvee 0 Vee V 

.$1 -24 -32 mA 

~ 48 64 mA 

,q<;{,' 10 10 ns/V 

-55 125 -40 85 ·e 
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SN54ABT16657, SN74ABT16657 
16·BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3·STATE OUTPUTS 
SCBS103A- FEBRUARY 1992- REVISED JULY 1994 

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 m 4.5 V, IOH=-3mA 2.5 

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

IOH=-24mA 2 
Vee = 4.5 V 

IOH=-32mA 2" 

IOL=24mA 
VOL Vee = 4.5 V 

IOL=64mA 

Control inputs Vee = 5.5 V, VI = Vee or GND 
II 

A or B ports Vec = 5.5 V, VI = Vee or GND 

10ZH:I: Vee=5.5V, VO=2.7V 

10ZL:I: Vee = 5.5 V, Vo = 0.5 V 

loff Vee = 0, VI or Vo 5: 4.5 V 

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

10§ Vee-5.5 V, VO=2.5V -50 -100 

Vee = 5.5 V, Outputs high 

ICC A or B ports 10- 0, Outputs low 
VI = Vee or 
GND Outputs disabled 

Alee~ 
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 3 

eio A or B ports Vo = 2.5 V or 0.5 V 9 

" On products compliant to MIL-STD-883, Class B, thiS parameter does not apply. 
t All typical values are at Vee = 5 V. 

SN54ABT16657 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55" .~ 
±1 ;$il 

±100 ~OO 
50 .. '¥. 50 

-50 & -50 

±100 11 ±450 

50 ~ 50 

-180 -50 -180 

2 2 

36 36 

2 2 

50 50 

:I: The parameters IQZH 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. 

SN74ABT16657 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-50 -180 

2 

36 

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 PREVIEWIn_n ....... ~ln""'_or :=n IIh888 01 _op_ C_1Ic data and other 
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UNIT 

V 

V 

V 

IlA 

IlA 
IlA 
IlA 
IlA 
mA 

mA 

IlA 

pF 

pF 



SN54ABT16657, SN74ABT16657 
16·81T TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3·STATE OUTPUTS 
SCBS103A- FEBRUARY 1992 - REVISED JULY 1994 

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, 

PARAMETER (INPUT) (OUTPUT) 
TA=25°C 

MIN TYP MAX 

IPLH 1.5 2.5 3.3 
AorB BorA 

IpHL 2 3.1 3.9 

IPLH 2 4.6 5.4 
A PARITY 

tpHL 2 4.3 5.1 

tPLH 2 4.6 5.4 
ODD/EVEN PARITY, ERR 

IpHL 2 4.3 5.1 

tPLH 2 4.6 5.4 
B ERR 

IPHL 2 4.3 5.1 

tPLH 2 4.6 5.4 
PARITY ERR 

IPHL 2 4.3 5.1 

IpZH 2 3.9 4.9 
OE AorB 

IPZL 2.5 4.3 5.1 

IpHZ 2 3.6 4.5 
OE AorB 

IPLZ 1.5 3 3.8 

2 4 4.9 IpZH 
OE PARITY, ERR 

IpZL 2.5 4.1 5.1 

1 3.5 4.5 tpHZ 
OE PARITY, ERR 

tpLZ 1.5 3 3.8 

PRODUCT PREVIEW Infonnaaon concama products In II1e _va or a:n pI10Bs 01 _opmont C_rlstlc data and oilier 
ndBBigngosla. T_1nsInI1IIBIIIII reservesll1erlghtlO 

or diBcontlnue_ productswl1l1ool_ ~1EXAS 
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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 ,f. 2 6.7 

.~ 
ns 

2 2 6.1 

2 )jj 7 2 6.7 

2.'r 6.5 
ns 

2 6.1 

.'it 7 2 6.7 

.§e 
ns 

6.5 2 6.1 

£2"" 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, SN74ABT16657 
16·BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3·STATE OUTPUTS 
SCBS103A- FEBRUARY 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output _ ..... _---4 ......... ____ svoovnv--__ J 

Under Test 

CL = 50 pF 

(see Note A) I soon 

TEST S1 

tpLH/tpHL Open 

tpLZ/tpZL 7V 

tpHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------X1.S V 
____ -J. 1'-______ OV 

14-- tw--+l 
1 1 ,..-__ 3V 

Input 3 X",,1_.S_V __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=4 .... 1.S_V_--I~1.SV :: 

tPLH +--! ~ tpHL 

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

--+1 --". 1 VOL 

tPHL ~ *-+ tpLH 

\L v.-=-I VOH 
,1.SV T1.5V 

. - 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) 

14 t .f. th ~ 
1 au 1 

--""""\*1.SV ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

=X1.S V ~=1.=S V====== :: 
tpZL ~ I+- 1 

1 ItPLZ~ ~ 
---i-I ..... \L. I ~--.- 3.SV 

1 ,1.SV I VOL+O.3V 
I . 1 - --- VOL 

I ~HZ ~ j4-
tPZH ~ 1 

I --- VOH 
!1.5V ~H-O.3V 

___ oJ. =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. 

3-150 

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-nBTM BICMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-SS3C, 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 

• Package Options Include Plastic 30o-mil 
Shrink Smail-Outline (DL) Package and 
3So-mil Fine-Pitch Ceramic Flat CWO) 
Package Using 25-mll 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 O-type flip-flops. On 
the positive transition of the clock (ClK) input, the 
device provides true data at the Q outputs. 

SN54ABT16821, SN74ABT16821 
20-BIT BUS-INTERFACE FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
SCBS216A-JUNE 1992- REVISED JULY 1994 

SN54ABT16821 ••. WD PACKAGE 
SN74ABT16821 ••• DL PACKAGE 

(TOP VIEW) 

10E 1 1ClK 
101 101 
102 102 

GNO GNO 
103 
104 

Vee Vee 
105 105 
106 9 106 
107 107 

GNO 11 GNO 
108 108 
109 109 

1010 1010 
201 201 
202 202 
203 203 

GNO GNO 
204 204 
205 205 
206 206 
Vee Vee 
207 207 
208 208 

GNO GNO 
209 209 

2010 2010 
20E 2ClK 

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. 

OE 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 NOTliD IhIs doc:umont contains PRODUCTION 
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SN54ABT16821, SN74ABT16821 
20·BIT BUS·INTERFACE FLlP·FLOPS 
WITH 3·STATE OUTPUTS 
SCBS216A-JUNE 1992- REVISED JULY 1994 

OE 

L 

L 

L 

H 

logic symbolt 

1 
10E 

56 
1ClK 

28 
20E 

29 
2ClK 

55 
101 

54 
102 

52 
103 

51 
104 

49 
105 

48 
106 

47 
107 

45 
108 

44 
109 

43 
1010 

42 
201 

41 
202 

40 
203 

38 
204 

37 
205 

36 
206 

34 
207 

33 
208 

31 
209 

30 
2010 

FUNCTION TABLE 
(each flIp-flop) 

INPUTS OUTPUT 
elK 0 Q 

r H H 

r L L 

L X 00 
X X Z 

,... 
EN2 

C1 
r-.. EN4 

C3 , r 
10 2V 

30 4V 

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 

1Q1 

1Q2 

1Q3 

1Q4 

1Q5 

1Q6 

1Q7 

1Q8 

1Q9 

1Q10 

2Q1 

2Q2 

2Q3 

2Q4 

2Q5 

2Q6 

2Q7 

2Q8 

2Q9 

2Q10 



logic diagram (positive logic) 

SN54ABT16821, SN74ABT16821 
20-BIT BUS-INTERFACE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCBS216A - JUNE 1992 - REVISED JULY 1994 

10E--------------------{] 

1CLK --,5..;..6 __ -1 

._---11> C1 
55 

1D1~------~----~-----i1D 

I 
I 

>---t-...-:'- 1 Q1 

L. __ _ 

~--------~vr--------~ 

To Nine Other Channels 

20E 28 

2CLK __ 2_9_-1 

,.---
I 1 of 10 

>---1f-~- 2Q1 

I Channels ._----i> C1 
I 

2D1--------+-----~-----i1D 

I 
42 

I 1-...--.1 L. __ _ 

~--------~vr--------~/ 
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 clamp current, 10K (V 0 < O) ....•.•.••.•.•.•..•.•.....•••••...•.•••.•..•.••.•••..•. -50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DL package .................. 1.4 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 retings 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. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information. refertothe Package ThermalConsiderationsapplication note in the 1994ABT Advanced BiGMOS Technology 
Data Book. literature number SCBDOO2B. 
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SN54ABT16821, SN74ABT16821 
20-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCBS216A-JUNE 1992-REVISEDJULY 1994 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

VIH High-level input vo~age 

Vil Low-level input voltage 

VI Inputvo~ge 

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 3: Unused or floating Inputs must be held high or low. 

SN54ABT16821 SN74ABT16821 
UNIT 

MIN MAX MIN MAX 

4.5 502. 4.5 5.5 V 

2 g; 2 V 

~.8 0.8 V 

o £.4. Vee 0 Vee V 

-~ -24 -32 mA 
~. 48 64 mA 

tJ."4.' 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 

MIN TYpt 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, IOH=-3mA 3 3 3 
VOH 

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

10H =-32 mA 2" 2 

IOL=48mA 0.55 0.55 
VOL Vee = 4.5 V 

IOl=64 mA 0.55" iff 
II Vee = 5.5 V, VI = Vee or GND ±1 ti~±l 

10ZH Vee=5.5V, Vo = 2.7 V 50 .({"<: 50 

10Zl Vee- 5.5V, Vo = 0.5 V -50 c? -50 

loff Vee=O, VI orVO ~4.5 V ±100 ~ 
leEX Vee=5.5V, Vo =5.5V Outputs high 50 1J! 50 

10* Vee=5.5V, VO=2.5V -50 -100 -200 -50 -200 -50 

Outputs high 500 500 

ICC 
Vee = 5.5 V, 10. 0, 

Outputs low 89 89 
VI = Vee or GND 

Outputs disabled 500 500 

Alee§ 
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 3.5 

Co VO= 2.5VorO.5 V 7.5 

" On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
t All typical values are at Vec = 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 iatherthan Vec or GND. 

PRODUCT PREVIEW Information _ns products In II18Iorma11Ve or en phase of deveiopmanL ChalllClo~1IIc dI1I and -
fIc:atIono are deIIgn goaIa. T_lnetrumenlll ......... 1hI rlgill to 

ngo or dllCOnlinuolhaile produCIS wllhout nOlI ... 
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MAX 

-1.2 

0.55 

±1 

50 

-50 

±100 
{ 50 

-200 

500 

89 

500 

1.5 

UNIT 

V 

V 

V 

IlA 
IlA 
I!A 
IlA 
IlA 
mA 

IlA 
mA 

IlA 

mA 

pF 

pF 



SN54ABT16821, SN74ABT16821 
20·BIT BUS·INTERFACE FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
SCBS216A-JUNE 1992- REVISED JULY 1994 

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

VCC=sv, SN54ABT16821 SN74ABT16821 
TA =2SoC UNIT 
MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 150 0t"~50 0 150 MHz 

tw Pulse duration, ClK high or low 3.3 3~~-.t" 3.3 ns 

tsu Setup time, data before ClKi 1.8 c~ 1.8 ns 

th Hold time, data after ClKi 1.3 i'!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) 

fmax 

tplH 
ClK 

tpHl 

tpZH 
OE 

tpZl 

tPHZ 
OE 

tpLZ 

PRODUCT PREVIEW Inform"'n cancems producm In IfIe _v. or en i>hUo of _opmenL Characterletlc - and other 
_ared88lgngoela. _Instruments _IfIerightlO 
go or dlecontinUl _ prodUClS without nolice. 

TO 
vCC=sv, 

(OUTPUT) 
TA =2SoC 

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 

~1EXAS 
INSTRUMENTS 
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5.1 

4.7 

5 

5.7 

5.8 
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SNS4ABT16821 SN74ABT16821 
UNIT 

MIN MAX MIN MAX 

150 ~ 150 MHz 

1.3 ~"'7 1.3 6.1 

@f5.8 
ns 

1.6 1.6 5.4 

1.1,.~ 5.8 1.1 5.7 
ns 

~ 5.7 1.6 5.6 

tSi2 6.6 2 6.5 

'(1.8 
ns 

8.4 1.8 7.1 
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SN54ABT16821, SN74ABT16821 
20·BIT BUS·INTERFACE FLlP·FLOPS 
WITH 3·STATE OUTPUTS 
SCBS216A-JUNE 1992-REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

Sl P Open 

r' 
From Output _-._---l~-50'VV°lrn----/ 

Under Test 

CL=50pF 
(see Note A) T 500n 

TEST Sl 

tpLWtpHL Open 
tpLZ/tpZL 7V 
tpHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input ------"""X'1.5 V 
I _____ -.J. I~______ 0 V 

14--tw~ 

I 1,.....--3V 

Input 3 X",,1_.5_V __ OV 

Input 
(see Note B) 

Output 

Output 

VOLTAG~ WAVEFORMS 
PULSE DURATION 

~1_.5_V __ .J~1.5V :: 

tPLH~ KtPHL 

1 I ~-VOH 
1 !1.5V: 1.5V 

--.... 1 --' I VOL 

tPHL~ ~tPLH 
I' ~I VOH 

\1.5 V T1.5V 
. - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Date Input 

Output 
Control 

Output 
Weveform 1 

Sl at7V 
(see Note C) 

Output 
Waveform 2 
Sl atOpen 

(see Note C) 

14 ...L. ~ 
I tsu~ It! I 

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

SETUP AND HOLD TIMES 

~1.5 V ~,,"1._5_V __ _ 

tpZL ~ 14- I 

3V 

OV 

1 I tPLZ ---.I ~ 
---;.I ..... {. I p--- 3.5V 

I ,1.5 V I VOL + 0.3 V 
I I --- VOL 

I I~PHZ~ ~ 
tpZH~ _ I 

I --- VOH 
!1.5V ~H-0.3V 

__ -oJ. ~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. 
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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 contrel. 

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-IISn .. 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-mA loll 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) Package and 
380-mil Fine-Pitch Ceramic Flat (WD) 
Package 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, 1/0 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 FLlP·FLOPS 

WITH 3·STATE OUTPUTS 

SN54ABT16823 ••• WD PACKAGE 
SN74ABT16823 ••. DL PACKAGE 

(TOP VIEW) 

lClR 
WE 
101 

GNO 
102 
103 
Vce 
104 
105 
106 

GNO 
107 
108 
109 
201 
202 
203 

GNO 
204 
205 
206 
Vce 
207 
208 

GNO 
209 
20E 

1 

4 

9 

11 

lClK 
lClKEN 
101 
GNO 
102 
103 
Vce 
104 
105 
106 
GNO 
107 
108 
109 
201 
202 
203 
GNO 
204 
205 
206 
Vee 
207 
208 
GNO 
209 
2ClKEN 

2CLR 2CLK ....... __ .r 

on the low-to-high transitions of the clock. Taking CLKEN high disables the clock buffer, 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 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 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 EPIC-lIB are trademarks of Texas Instruments Incorporated. 
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SN54ABTi6823, SN74ABTi6823 
i8·BIT BUS·INTERFACE FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
SCBS217A- JUNE 1992 - REVISED JULY 1994 

logic symbolt 

10E 

1CLR 

1CLKEN 

1CLK 

20E 

2CLR 

2CLKEN 

2CLK 

101 

102 

103 

104 

105 

106 

107 

108 

109 

201 

202 

203 

204 

205 

206 

207 

208 

209 

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-blt flip-flop) 

INPUTS 

CLKEN CLK 0 

X X X 

L i H 

L i L 

L L X 

H X X 

X X X 

"- EN1 
~ R2 

" G3 

3C4 
"- EN5 
"- RS 
"- G7 

7C8 , r 
40 1,2'1 

80 5,6"7 

OUTPUT 
Q 

L 

H 

L 

00 
00 
Z 

3 

5 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

25 

tThis symbol is in acccrdancewilh ANSI/IEEE Sid 91-1984 and IEC Publication 617-12. 
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101 

102 

103 

104 

1Q5 

106 

1Q7 

108 

109 

2Q1 

2Q2 

2Q3 

204 
2Q5 

2Q6 

2Q7 

208 

209 



logic diagram (positive logic) 

SN54ABT16823, SN74ABT16823 
18·BIT BUS·INTERFACE FLlP·FLOPS 

WITH 3·STATE OUTPUTS 
SCBS217A- JUNE 1992 - REVISED JULY 1994 

10E--2------------------------------0 
1CLR -----------0 

55 
1CLKEN--a 

1CLK_56_-t 

20E 
27 

28 
2CLR 

2CLKEN 
30 

29 
2CLK 

>-----.--+-~CE 

R 

>-----+-.-+-~C1 

54 
101 ---+-+-+---110 

i.-_ .... 

V 

To Eight Other Channels 

CE 

R 

C1 

201 
42 

10 

>--+-__ 3_ 1Q1 

15 
2Q1 

\~--------~vr--------~/ 

To Eight Other Channels 
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SN54ABT16823, SN74ABT16823 
18-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCBS217A'-JUNE 1992-REVISEDJULY 1994 

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 TA = 55°C (in still air) (see Note 2): DL package ..•................. 1.4 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. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils. 

For more information, refertothe Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SeBD002B. 

recommended operating conditions (see Note 3) 

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!.t/flv Input transition rise or fall rate I Outputs enabled 

l!.t/flVee Power-up ramp rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating inputs must be held high or low. 
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SN54ABT16823 SN74ABT16823 

MIN MAX MIN 
UNIT 

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 rnA 

10 10 nstv 

200 200 ¢ltv 

-55 125 -40 85 ·e 



SN54ABT16823, SN74ABT16823 
18·BIT BUS-INTERFACE FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
SCBS217A-JUNE 1992- REVISED JULY 1994 

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

TA=2S0C SNS4ABT16823 
PARAMETER TEST CONDITIONS 

TYPt MIN MAX MIN MAX 

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

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

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

IOH=-24mA 2 2 
VCC=4.5 V 

10H =-32 mA 2· 

IOl=48mA 0.55 0.55 
VOL VCC= 4.5 V 

IOl=64 mA 0.55· 

II VCC = 0 to 5.5 V, VI = VCC or GND ±1 ±1 

10lPU 
VCC = 0 to 2.1 V, Vo = 0.5 to 2.7 V, 

±50 ±50 
OE=X 

10lPD 
VCC=2.1 VtoO, VO=0.5t02.7V, 

±50 ±50 
OE=X 

10lH 
VCC=2.1 Vt05.5V, 

10 10 
Vo = 2.7 V, OE2:2V 

lOll 
VCC =2.1 Vto 5.5 V, 

-10 -10 
Vo = 0.5 V, OE2:2V 

loff VCC=O, VI orVO:S;4.5 V ±100 

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

10* VCC = 5.5 V, Vo = 2.5 V -50 -100 -200 -50 -200 

Outputs high 0.5 0.5 

ICC 
Outputs low VCC=5.5 V, 10=0, 80 80 

Outputs VI = VCC or GND 

disabled 
0.5 0.5 

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 3.5 

Co Vo = 2.5 V or 0.5 V 7.5 

• On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
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. 

SN74ABT16823 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±50 

±50 

10 

-10 

±100 

50 

-50 -200 

0.5 

80 

0.5 

1.5 

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

UNIT 

V 

V 

V 

IlA 

IlA 

IlA 

IlA 

IlA 

IlA 
jlA 

mA 

mA 

mA 

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; 

th Hold time after ClKT 

VCC=SV, 
TA=2Soc 

MIN MAX 

0 150 

ClRlow 3.3 

ClK high or low 3.3 

ClR inactive 1.6 

Data 1.7 

ClKEN low 2.8 

Data 1.2 

ClKENlow 0.6 

~TEXAS 
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SNS4ABT16823 SN74ABT16823 
UNIT 

MIN MAX MIN MAX 

0 150 0 150 MHz 

3 .. 3 3.3 
ns 

3.3 3.3 

2 1.6 

1.7 1.7 ns 

2.8 2.8 

1.2 1.2 
ns 

0.6 0.6 
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SN54ABT16823, SN74ABT16823 
18·BIT BUS·INTERFACE FLlP·FLOPS 
WITH 3·STATE OUTPUTS 
SCBS217A-JUNE 1992-REVISEDJULY 1994 

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, SN54ABT16823 SN74ABTl6823 

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

MIN TYP MAX MIN MAX MIN MAX 

'max 150 150 150 MHz 

tplH 1.6 3.9 5.5 1.6 7.7 1.6 6.8 
elK a ns 

tpHl 2.1 3.9 5.4 2.1 6.4 2.1 6 

tpHl ClR a 1.9 4.1 5.3 1.9 6.3 1.9 6.1 ns 

tpZH 
OE 

1 3.1 4.2 1 5.1 1 4.9 a ns 
tpZl 1.5 3.5 4.6 1.5 5.7 1.5 5.5 

tpHZ 
OE 

2.2 4.3 5.6 2.2 6.8 2.2 6.1 a ns 
tPLZ 1.6 4.3 6.4 1.6 9.9 1.6 8.7 

~1ExAs 
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SN54ABT16823, SN74ABT16823 
18·BIT BUS·INTERFACE FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
SCBS217A-JUNE 1992- REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output _-e_---4t---..svoovnlr-__ .../ 
Under Test 

CL=SOpF 
(see Note A) T soon 

TEST S1 

tpLH/tpHL Open 

tpLZ/tpZL 7V 

tPHZ/tpZH Open 

-=-

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input ------A1.S V 
_____ J. 1'-______ 0 V 

14--tw~ 

1 1,----3V 

Input 3 """,1_.S_V __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=X ... 1.5_V_--J¥r1-.5-V--- :: 

tpLH --J.--.! H tpHL 

1 I I ~--VOH 
1 !1.SV I 1.5V 

--+-I --' I VOL 

tpHL -l.--.! ~ tPLH 

\L y:::-I VOH 
,1.5V T1.5V 

. - 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 + ~I 
1 su th I 

--""':k1.SV ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.5V ~=1.=S=V=====:: 
tpZL ~ 14- I 

I IltPLZ ~ ~ 
---T1"",",,\ I ~-- 3.5V 

1 1.5V I 
1 • I VO!...+.!~ VOL 

1 I~PHZ ~ j4-
tpZH~ _ 1 

1~1.-S-V-""'~i-VOH -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 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 
Wldebus™ Family 

• 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 

• 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 

• Package Options Include Plastic 30o-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 

description 

The I ABT16825 are 18-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. These devices can be 
used as two 9-bit buffers or one 18-bit buffer. They 
provide 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. 

SN54ABT16825, SN74ABT16825 
18-BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS218A-

SN54ABTl6825 •.. WD PACKAGE 
SN74ABTl6825 •.• DGG OR DL PACKAGE 

(TOP VIEW) 

10E1 10E2 
1Y1 1A1 
1Y2 1A2 

GND 4 GND 
1A3 

1Y4 1A4 
Vee Vee 
1Y5 8 1A5 
1Y6 9 1A6 
1Y7 1A7 

GND GND 
1Y8 1A8 
1Y9 1A9 

GND GND 
GND GND 
2Y1 2A1 
2Y2 2A2 

GND GND 
2Y3 2A3 
2Y4 2A4 
2Y5 21 2A5 
Vee 22 Vee 
2Y6 23 2A6 
2Y7 24 2A7 

GND GND 
2Y8 2A8 
2Y9 2A9 

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 SN74ABT16825 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 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. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTl!£RWISE NOTED \1110 dClcumont contains PRODUCTION 

~mr:::;:~":: ~ ~:'~:::.,:'nform 10 
Production p ...... 1ng _ nOl _Illy Include I08tlm 
pII1III8III8. 
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SN54ABT16825, SN74ABT16825 
18-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS218A~JUNE 1992~REVISEDJULY 1994 

logic symbolt 

1 
" & 

56 
" 

EN1 

28 

OEl 
L 

L 

H 
X 

FUNCTION TABLE 
(each 9-blt section) 

INPUTS OUTPUT 
OE2 

L 

L 

X 

H 

A Y 

L L 

H H 
X Z 

X Z 

logic diagram (positive logic) 

10El---::'---<"r"-
10E2 ----,""'-~ 

10El 

10E2 

20El· 

20E2 
29 " & 

" 
EN2 lAl --..:..;'-----+-1 >-_--::2'-1Y1 

lAl 

1A2 

lA3 

1A4 

1A5 

1A6 

1A7 

1A8 

1A9 

2A1 

2A2 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

55 

54 

52 

51 

49 

48 

47 

45 

44 

41 

40 

38 

37 

36 

34 

33 

31 

30 

,.. 
1V 

2V 

2 

3 

5 

6 

8 

9 

10 

12 

13 

16 

17 

19 

20 

21 

23 

24 

26 

27 

1Yl 

lY2 

1Y3 

lY4 

1Y5 

1Y6 

1Y7 

lY8 

1Y9 

2Yl 

2Y2 

2Y3 

2Y4 

2Y5 

2Y6 

2Y7 

2Y8 

2Y9 

To Eight Other Channels 

20E1 ~:........t"r"_ 

20E2 ----,""'-~ 

2Al _4_1 ___ -+--I 

To Eight Other Channels 

t This symbcl is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 
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SN54ABT16825, SN74ABT16825 
18·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS218A- JUNE 1992 - REVISED JULY 1994 

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: 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) (see Note 2): DGG package .................... 1 W 

DL package . . . . . . . . . . . . . . . . . . .. 1.4 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 condHions for extended periods may altect 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. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

Formore information, refertothe Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Oats Book, literature number SCBD002B. 

recommended operating conditions (see Note 3) 

VCC 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 

I Control pins 
AIIAv Input transition rise or faU rate I Data pins 

At/AVCC Power-up ramp rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating inputs must be held high or low. 

PRODUCT PREVIEW information concems prodUCIIln tile _va 01 d.lgn phue of _opment. c __ and .... = .. 11001 .. deolgn gooie. T .... lnsllUman1II ........ tile right to 
or discontinue _ produClS wHhoUt notice. -!!11ExAs 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT16825 SN74ABT16825 

MIN MAX MIN 
UNIT 

MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

qG 0.8 V 

0 ~ 0 VCC V 

q;.24 -32 mA 
1:; 48 64 mA 

At 4 4 
,fJ'<:. ns/V 

10 10 

200 200 iJS/V 

-55 125 -40 85 'C 
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SN54ABT16825, SN74ABT16825 
18-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS218A-JUNE 1992-REVISEDJULY 1994 

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

TA = 25°C SN54ABT16825 SN74ABT16825 
PARAMETER TEST CONDITIONS 

MIN TYPt MAX MIN MAX MIN 

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

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

Vee- 5V, IOHa-3mA 3 3 3 
VOH 

IOH--24mA 2 2 
Vee- 4.5V 

10H=-32mA 2· 2 

10l= 48 mA 0.55 0.55 
VOL Vee=4.5V 

IOl",64mA 0.55· 

II Vec a 0 to 5.5 V, VI - VCC or GND ±1 ±1 

10ZPU 
Vee-Ot02.1 V, 

±50 ±~ Vo .. 0.5 t02.7 V, OE .. X 

10ZPD 
VCC~2.1 VtoO, 

±50 I~ VO" 0.5 to 2.7 V, OE .. X I 

10ZH 
VCC= 2.1 Vt05.5 V, 

10 t; 10 
VO=2.7V, OE~2V ;;r 

10Zl 
VCC-2.1 Vt05.5V, 

-10 d' -10 
VO" 0.5 V, OE~2V IjIJf 

loff Vec- O, VI orVOS4.5 V ±100 

ICEX I Outputs high Vcc = 5.5 V, VO=5.5V 50 50 

10:1: Vcc= 5.5 V, Vo - 2.5 V -50 -100 -180 -50 -180 -50 

OutpLits high 2 2 

ICC 
Outputs low VCC- 5.5V, 10. 0, 32 32 

Outputs VI = Vee or GND 

disabled 
2 2 

LlICC§ 
Vcc = 5.5 V, One input at 3.4 V, 

1.5 1.5 
Other inputs at Vec or GND 

el VI-2.5 VorO.5 V 

Co VO" 2.5 V or 0.5 V 

• On products compliant to Mll-5TD-883, Class B, thiS parameter does not apply. 
t All typical values are at VCC .. 5 V. 
: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 TIL voltage level rather than VCC or GND. 

MAX 

-1.2 

0.55 

±1 

±50 

±50 

10 

-10 

±100 

50 

-180 

2 

32 

2 

1.5 

UNIT 

V 

V 

V 

IIA 

IIA 

IIA 

IIA 

IIA 

IIA 
IIA 
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 TO, 
VCC=5V, SN54ABT16825 SN74ABT16825 

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

MIN TYP MAX MIN M~ MIN MAX 

tplH 1 1.9 3.6 1 -~ 1 3.9 
A Y 

1 .fI!4.7 
ns 

tpHl 1 2.1 3.9 1 4.4 

tpZH 1 2.8 5.5 1" .... 6.4 1 6.1 
OE y 

.$' 
ns 

tpZl 1 2.8 5.4 6.3 1 6 

tPHZ 
OE 

2.4 4.5 6.8 _<t."4 7.1 2.4 6.9 
Y 

~""1.6 
ns 

tpLZ 1.6 3.7 6.2 7.6 1.6 6.6 

PRODUCT PREVIEW Inlormlllon __ pnlduCilIn tilt_or 

i!:511ha11 01 -.,......t ChI_ cilia IIICI -
. ... deIIgn pia. _Inatrumoms _ tlltl1gl1llO 

c or dllCOnlln ....... produCII wIIIIout nOilce. ~1ExAs 
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SN54ABT16825, SN74ABT16825 
18-BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS218A - JUNE 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 
Sl o Open 

r' 
From Output _-'_~J-_5'V°V°Ir° __ --/ 

Under Test 

CL =50 pF 
(see Note A) T 5000 

TEST Sl 

tpUi/tPHL Open 
tPLZ/tpZL 7V 
tPHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------X1.5 V 
____ -..J, 1'-______ OV 

14--tw~ 

I 1,......--3V 

Input 3 X",,1_.5_V __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1_.5_V_-..J¥"1-.5-V-- :: 

tpLH --J.---.! k tpHL 

1 I I ~-- VOH 
1 !1.5V 1 1.5V 

--+-1 -..J, I VOL 

tpHL --l.-.j *-+ tpLH 

\L~VOH 1.5V 1.5V 
--- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Date Input 

Output 
Control 

Output 
Waveform 1 

Sl at7V 
(see Nom C) 

Output 
Waveform 2 
Sl atOpen 

(see Note C) 

14L~th~ I -.u I 

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

SETUP AND HOLD TIMES 

~1.5 V ~,-1._5_V __ _ 

tpZL~ ~ I 

3V 

OV 

1 ItPLZ -.I ~ 
----;'1 """'{, 1 p-- 3.5 V 

1 ,1.5V 1 V +0.3V 
1 . I - OL - - VOL 

1 ~HZ ~ j4-
tPZH ~ 1 

I -- VOH 
!1.5V ~H-0.3V 

___ oJ, ""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 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 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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, 

• Members of the Texas Instruments 
W/debus™ 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) 
< 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-mAIOd 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (Dl) Package and 
380-mll Fine-Pitch Ceramic Flat (WD) 
Package Using 25-mil Center-to-Center· 
Spacings 

description 

The 'ABT16827 are noninverting 20-bit buffers 
composed of two 1 O-bit sections with separate 
output-enable signals. For either 10-bit buffer 
section, the two output-enable (1 OE1 and 1 OE2 
or 20E1 and 20E2) inputs must both be lowforthe 
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 pullup resistor; the minimum value of the 
resistor is determined by the current-sinking 
capability of the driver. 

SN54ABT16827, SN74ABT16827 
20·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS220A - JUNE 1992 - REVISED JULY 1994 

SN54ABT16827 •.• WD PACKAGE 
SN74ABT16827 •.. DL PACKAGE 

(TOP VIEW) 

lYl 
lY2 

GND 4 

lY4 

lY7 
GND 11 

lY8 
lY9 

lYl0 
2Yl 
2Y2 
2Y3 

GND 
2Y4 
2Y5 
2Y6 
Vcc 
2Y7 
2YB 

GND 
2Y9 

2Yl0 
20El 

lAl 
lA2 
GND 
lA3 
A14 
Vcc 
lA5 
lA6 
lA7 
GND 
lA8 
lA9 
lAl0 
2Al 
2A2 
2A3 
GND 
2A4 
2A5 
2A6 
Vcc 
2A7 
2A8 
GND 
2A9 
2Al0 
20E2 

The SN74ABT16827 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 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. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTlON =I=::; ~~~re~:: ~ ~~<f.:~=::~~conform to 
ProductiOn proOlBBlng d ... not ....... ~Iy Includs "'fl~ 
parameters. 

~TEXAS 
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SN54ABT16827, SN74ABT16827 
20·BIT BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS220A- JUNE 1992 - REVISED JULY 1994 

logic symbolt 

1A1 

1A2 

1'A3 

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 

"- & 

"-
EN1 

"- & 
EN2 

"-

1 

1 

r 
1'17 

2'17 

OE1 
L 

L 

H 

X 

FUNCTION TABLE 
(each 10-blt section) 

INPUTS 

2 

3 

5 

6 

8 
9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

26 

27 

OE2 
L 

L 

X 

H 

1Y1 

1Y2 

1Y3 

1Y4 

1Y5 

1Y6 

1Y7 

1Y8 

1Y9 

1Y10 

2Y1 

2Y2 

2Y3 

2Y4 

2Y5 

2Y6 

2Y7 

2Y8 

2Y9 

2Y10 

OUTPUT 
A Y 

L L 

H H 

X Z 

X Z 

logic diagram (positive logic) 

1A1 _55'-'-__ -f >--+---,,2;.... 1 Y1 

To Nine Other Channels 

2A1 _4.;;;2'--_-1 >--+~15,- 2Y1 

To Nine Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEG Publication 617-12. 
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SN54ABT16827, SN74ABT16827 
20-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS220A-JUNE 1992 - REVISED JULY 1994 

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, (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,: SN54ABT16827 .................................. 96 mA 

SN74ABT16827 ..................... : ............ 128 mA 
Input clamp current, 1,K (V, < 0) ........................................................... -18 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air) (see Note 2): DL package . . . . . . . . . . . . . . . . . . .. 1.4 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 may be exceeded if the input and output clamp-current ratings are observed. 
2. The maximum package power diSSipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information, refertothe Package Thennal Considerations application note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 3) 

VCC Supply voltage 

V,H High-level input voltage 

V,L Low-level input voltage 

V, I nput voltage 

IOH High-level output current 

IOL Low-level output current 

I Control pins 
!J.tf!J.v Input transition rise or fall rate I Data pins 

!J.tf!J.VCC Power-up ramp rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating inputs must be held high or low. 

PRODUCT PREVIEW Inlonnallon ooncems products In 1111 _ve or al n pha.. of _oprnent. ChI_otic daIa and other 
cations are d8llQn goal8, TelraIlnstrumema _!he rigllt 10 

c nge or dlBContinuell1e8e produCIB wltl1Qut notice, ~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT16827 SN74ABT16827 

MIN MAX MIN 
UNIT 

MAX 

4.5 5.5 4.5 5.5 V 

2 -, 2 V 

q§l 0.8 V 

0 ~ 0 VCC V 

4-24 -32 mA 

~, 48 64 mA 

/Iii 4 4 

4J14:: 
nsN 

10 10 

200 200 (JSN 

-55 125 -40 85 ·C 
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SN54ABT16827, SN74ABT16827 
20-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS220A-JUNE 1992 - REVISED JULY 1994 

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 

VIK Vee=4.5V, II =-18 mA -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 

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

IOH=-32mA 2" 2 

IOL-48mA 0.55 0.55 
VOL Vee = 4.5 V 

IQL=64mA 0.55" 

II Vee = 0 to 5.5 V, VI = Vee or GND ±1 ±1 

10ZPU 
Vee=Ot02.1 V, VO=0.5t02.7V, 

±50 ±~ OE=X 

10ZPD 
Vee =2.1 Vto 0, Vo = 0.5 to 2.7 V, 

±50 j"o OE=X 

10ZH 
Vee=2.1 Vt05.5V, 

10 & 10 
VO=2.7V, OE;::2V § 

10ZL 
Vee=2.1 Vt05.5V, 

-10 is -10 
VO=0.5V, OE;::2V §: 

loff Vee = 0, VI or Vo ~ 4.5 V ±100 

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

10:1: Vee = 5.5 V, Vo = 2.5 V -50 -100 -180 -50 -180 -50 

Outputs high 2 2 

lee 
Outputs low Vee-5.5 V, 10=0, 32 32 

Outputs VI - Vee or GND 

disabled 2 2 

Alee§ 
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 3 

eo Vo = 2.5 V or 0.5 V 7.5 

" On products compliant to MIL-STD-883, elass B, thiS parameter does not apply. 
t All typical values are at Vee = 5 V. 
: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. 

MAX 

-1.2 

0.55 

±1 

±50 

±50 

10 

-10 

±100 

50 

-180 

2 

32 

2 

1.5 

UNIT 

V 

V 

V 

!lA 

!lA 

!lA 

!lA 

!lA 

!lA 
!lA 
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 
A 

tpHL 

tpZH 

tpZL 
OE 

tpHZ 
OE 

tpLZ 

\ 
PRODUCT PREVIEW InformadDn concern. prod.'" In the formed .. Dr e phaaa of dovaIopmant. Chiracta~atIc data and other 

1 .. lIona .. d88k!n goals. Ttx88lnatrum8ll1l_ thl ~ghtto 
• ng. or dlacontln •• lheie prod .... without nod ... 
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TO 
VCC=5V, 
TA = 25°C 

(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 

~TEXAS 
INSTRUMENTS 

3.1 

3.7 

5 

4.9 

6.5 

5.7 
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SN54ABT16827 SN74ABT16827 
UNIT 

MIN MAJb MIN MAX 

1 ~ 1 3.4 

1 ~.5 
ns 

1 4.2 

1 t." .... 5.9 1 5.6 

~"" 
ns 

5.8 1 5.5 

<2l~ 6.$ 2.4 6.6 

«.""1.6 
ns 

7.1 1.6 6.1 



SN54ABT16827, SN74ABT16827 
20-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS220A- JUNE 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output _-._--..-___ 5V00I/'0v--__ ../ 
Under Test 

CL=50pF 
(see Note A) T 5000 

TEST S1 

tPLWtpHL Open 
tpLzltpZL . 7V 
tpHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 

Timing Input ------N.5 V ____ --J·I~ ______ ov 
3V 

~--tw~ 

1 1,......--3V 

Input 3 X .. 1._5_V __ ° V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=4 ... 1._5_V_-J~,.1-.5-V-- :: 

tPLH +--! r--+ tpHL 

1 I I ~--VOH 
1 !1.5V 1 1.5V 

__ +-1--1· 1 VOL 

tPHL ~ *-+ tPLH 

I~ VOH 
\1.5V ['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 at 7 V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

I. t_ + .1 
1 ... u th 1 

---*1.5 V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

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

tpZL~ ~ 1 

3V 

OV 

1 1 tPLZ --.I ~ 
--"';-1 ""\1 1 1,""-- 3.5V 

1 '1.5 V 1 -J. VOL +0.3V 
1 . 1 T --- VOL 

1 I!PHZ ~ ~ 
tpZH~ _ 1 

I --- VOH 11•5 V ~H -0.3 V 

---..I. . ""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 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 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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SN54ABT16833, SN74ABT16833 
DUAL 8-BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

• Members of the Texas Instruments 
Wldebus™ Family 

• 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 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB layout 

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

• Parity Error Flag With Parity 
Generator/Checker 

• Register for Storage of the Parity Error Flag 

• Package Options Include Plastic 300-mil 
Shrink Smail-Outline (Dl) Package and 
3So-mll Fine-Pitch Ceramic Flat (WD) 
Package Using 25-mil 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 I/O 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. 

- REVISED JULY 1994 

SN54ABT16833 ••• WD PACKAGE 
SN74ABT16833 ••• DL PACKAGE 

{TOP VIEW) 

lOEB 
1CLK 
lERR 3 

GND 
lAl 

1A6 
1A7 
1A8 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 
VCC 
2A7 
2A8 

GND 
2ERR 
2CLK 
20EB 

10EA 
1CLR 
1 PARITY 
GND 
1Bl 
1B2 
VCC 
lB3 
1B4 
1B5 
GND 
1B6 
1B7 
lB8 
2Bl 
2B2 
2B3 
GND 
2B4 
2B5 
2B6 
VCC 
2B7 
2B8 
GND 
2PARITY 
2CLR 
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 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 SN74ABT16833 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 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. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT16833, SN74ABT16833 
DUAL 8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

SCBS097C - FEBRUARY 1991 - REVISED JULY 1994 

FUNCTION TABLE 

INPUTS OUTPUT AND I/O 

OEB OEA ClR elK 
AI Bit 

EOF H's EOF H's A 

L H X X Odd 
NA NA 

Even 

H L H i NA 
Odd B 
Even 

X X L X X X X 

H Noi X 
L Noi X 

H H 
i 

X z 
H Odd 

H i 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. 
* 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. 

~TEXAS 
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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 
Isolation§ 

H 

L 

NA 
A data to B bus and 

generate inverted parity 



logic symbolt 

1CLK 

1CLR 

10EA 

10EB 

2CLK 

2CLR 

20EA 

20E8 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

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 

<l> 
PARITYXCVR 

SN74A8T16833 
1CLK 

1CLR 1ERR ~ 

10EA 

10E8 1 PARITY 

2CLK 

2CLR 2ERR~ 

20EA 

20E8 2PARITY .., r 

1 1 

v~~v 

8 8 

1 1 

v~~v 

8 8 
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3 

54 

26 

31 

52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

1 PARITY 

2PARITY 

181 

182 

183 

184 

185 

186 

187 

188 

281 

282 

283 

284 

285 

286 

287 

288 

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

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 3-179 



SN54ABT16833, SN74ABT16833 
DUAL 8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

SCBS097C- FEBRUARY 1991 - REVISED JULY 1994 

logic diagram (positive logic) 

....... --'¥-____or-.---- 181-188 

3-180 

">0-_--- 1PARITY 

8 

.>------IG1 ---.....- ....... _ ... 
1CLK------------------------------~ 

1CLR------------------------------q 

2A1-2A8 8 

20E8 

20EA 

8 

2CLK 
2CLR 

8xe> 

'" EN 

",8x<! 8 
EN 

"1 

1 
G1 

~TEXAS 
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1ERR 

281-288 

2PARITY 

2ERR 



INPUTS 

CLR CLK 

H i 
H i 
H i 
L X 

SN54ABT16833, SN74ABT16833 
DUAL 8~BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

SCBS097C- FEBRUARY 1991 - REVISED JULY 1994 

ERROR-FLAG FUNCTION TABLE 

INTERNAL OUTPUT 
TO DEVICE PRE-STATE OUTPUT 

FUNCTION ERR 
POINTP ERRn_1 

H H H 

X L L Sample 

L X L 

X X H Clear 

t The state of the ERR output before any changes at CLR, elK, or POint P. 

error-flag waveforms 

OEA 

81 + PARITY 

CLK 

.................................................................................................... --

H 

l 

H 

L 

~ 
1 _ .................... -1 

~ 
1 

I 
1 
1 

tPHL-+1 

I 
I 
I+-th 

tw I 
~I Iw 

I 
~tsu 
~ 

Even 

'--................ _- Odd 

H 

L 

r ~ .................... --............ - H I 
~ 

1 
-+1 ~tPLH 

I I 

~TEXAS 
INSTRUMENTS 

L 

H 

L 
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SN54ABT16833, SN74ABT16833 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

SCBS097C - FEBRUARY 1991 - REVISED JULY 1994 

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: 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 TA = 55°C (in still air) (see Note 2): DL package .................... 1.4 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. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils. 

For more information, refertothe Package Thermal Considerations application note in the 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SeBD002B. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

. VOH High-level output voltage I ERR 

10H High-level output current .1 Except ERR 

10L Low-level output current 

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

TA Operating free-air temperature 

NOTE 3: Unused or floating pins (Input or 1/0) must be held high or low. 

PRODUCT PREVIEW InIorma1Ion co ...... p_ln \he _ Of 

~n p/Iuo 01 _opment. Cha_ data II1d .... 
no are deoIgn goals. rexaslnalrUmonts ... orveo \he ~ght 10 

ngeordlscon1lnuo_,-wIthoutnotice. 
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SN54ABT16833 SN74ABT16833 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 '* 2 V 

..f.8 0.8 V 

o Pee 0 Vee V 

... ~ 5.5 5.5 V 
;j -24 -32 mA 

£i 48 64 mA 
'i' 10 10 ns/V 

-55 125 -40 85 ·C 



SN54ABT16833, SN74ABT16833 
DUAL 8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

SCBS097C - FEBRUARY 1991 - REVISED JULY 1994 

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

TA = 25°C 
PARAMETER TEST CONDITIONS 

TYpt MIN 

VIK Vee=4.5V, 11=-18mA 

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

All outputs Vee = 5 V, 10H --3mA 3 3.4 
VOH except ERR IOH=-24mA 

Vee - 4.5 V 
10H =-32 mA 2- 2.7 

10L = 24 mA 0.25 
VOL Vee = 4.5 V 

10L = 64 mA 0.3 

10H ERR Vee = 4.5 V, VOH= 5.5 V 

loff Vee=O, VI or Va ~ 4.5 V 

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

Control inputs Vee = 5.5 V, 
II 

A or B ports VI = Vee or GND 

IlL A or B ports Vee =0, VI = GND 

10* Vee=5.5V, VO=2.5V -50 -100 

10ZH§ Vee =5.5 V, VO=2.7V 

10ZL§ Vee=5.5V, Va = 0.5 V 

Vee = 5.5 V, Outputs high 1.5 

ICC A or B ports 
10. 0, 

Outputs low 28 
VI = Vee or 
GND Outputs disabled 1 

Alee1l 
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 3 

eio A or B ports Va = 2.5 V or 0.5 V 9 

- On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
t All typical values are at Vee = 5 V. 

SN54ABT16833 SN74ABT16833 

MAX MIN MAX MIN MAX 

-1.2 -1.2 -1.2 

2.5 

3 3 

2 

2 

0.55 0.55 

0.55- 0.55 

20 fJt 20 

±100 ii;;;: ±100 

50 JJ.Q;:"50 50 

±1 R ±1 ±1 

±100 cr ±100 ±100 

-50 t£! -50 -50 

-180 ""'-50 -180 -50 -180 

50 50 50 

-50 -50 -50 

2 2 2 

36 36 36 

2 2 2 

50 50 50 

* Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
§ The parameters 10ZH and 10ZL include the input leakage current. 
11 This is the increase in supply currenl for each input that is at the specified TTL voltage level rather than Vee or GND. 

PRODUCT PREVIEW Inlormallon can ..... prodUC1S In tile formative or =PhaOO 01 development. C_tic dati and ..... 
..... deeign goals. TI ... I .. _ ........ tllerlghlto 

ngo or _nul _ prodUC1S without notice. ~TEXAS 
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UNIT 

V 

V 

V 

!1A 
!1A 
!1A 

!1A 

!lA 
mA 

!lA 
!1A 

mA 

!1A 

pF 

pF 

3-183 



SN54ABT16833, SN74ABT16833 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

SCBS097C - FEBRUARY 1991 - REVISED JULY 1994 

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

VCC=5V, SN54ABT16833 SN74ABT16833 
TA=25°C UNIT 
MIN MAX MIN MAX MIN MAX 

tw Pulse duration CLK high or low 3 3 3 ns 

Aport 4.5 4.5.~,£. 4.5 

tsu Setup time before CLKt ern 1 !l~ 1 ns 

OEA 5 ,Q<{ORY 5 

th Hold time aiter CLKt AportorOEA 0 6'" 0 ns 

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

FROM 
PARAMETER 

PNPUT) 

tpLH 
AorB 

tpHL 

tpZH 
OE 

tpZL 

tpHZ 
OE 

tpLZ 

tpLH 
AorOE 

tPHL 

tpZH 
OE 

tpZL 

tpHZ 
OE 

tpLZ 

tPLH CLK,CLR 

tpHL CLK 

PRODUCT PREVIEW Information conoems products In ilia "'rmalive or 
~~~ 01 _opment. Cha_~sUc data and oilier 

;,..g.~;'d=~~;;J===:--lIIartghtto 
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TO 
VCC .. SV, 

(OUTPUT) 
TA=2SoC 

MIN TYP MAX 

BorA 
1.5 2.5 3.3 

2 3.1 3.9 

2 
AorB 

3.9 4.9 

2.5 4.3 5.1 

2 
AorB 

3.6 4.5 

1.5 3 3.8 

2 
PARITY 

4.6 5.4 

2 4.3 5.1 

2 
PARITY 

3.6 5 

2.5 4.4 5.8 

PARITY 
1.5 3.2 4 

1.5 2.9 3.7 

2 3.4 4.2 
ERR 

2 2.8 3.6 

~1ExAs 
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SNS4ABT16833 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 ~~ 2.5 6 

2 -~ 2 5.4 

1.5 df!4.7 
ns 

1.5 4.3 

24 ... 7 2 6.7 

% 
ns 

-6.5 2 6.1 

d'2 5.8 2 5.7 

.:a"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 



SN54ABT16833, SN74ABT16833 
DUAL 8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

SCBS097C - FEBRUARY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

500n 
From Output --'--4~-Wv--_../ 

Under Test 

CL=50pF 

(see Note A) T 500n 

o 7V 
S1 o Open 

r' 
-=-

TEST S1 

tpLH/tPHL Open 
tpLzltpZL 7V 
tpHzltpZH Open 

ERR S1 

tPHL (see Note E) 7V 
tpLH (see Note F) 7V 

LOAD CIRCUIT FOR OUTPUTS 

3V 
Timing Input -------X1.5 V 

_____ J. 1'-______ 0 V 

14--tw~ 

, ',.---3V 
'4t·~ ~ ., su th, 

Input 3 X\.1_.5_V __ 0 V Date Input ---*1.5 V ~ :: 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

==>i<1.5V X1.5V , 
tpLH --J..--.! 

3V 
Output 

OV 
Control 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

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

tPZL~ ~ 1 

3V 

OV 

H-tPHL ~ Output , ItPLZ ~ 
1 I I ~VOH 1\ ' K 3.5 V 
1 !1.5V 

Waveform 1 
Output , 1.5V 

S1 at7V 
I 1.5V I 

YO!:...+~~ VOL I I VOL I I (_Note C) I ~tPLH I ~HZ~ ~ tPHL~ tPZH ~ 
Output I I 

\1.5V 
FVOH Waveform 2 

!1.5V 
\(>H-O.3V VOH 

Output 1.5V S1 atOpen 
-- VOL (_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. . 
B. All input pulses are supplied by generators having the following characteristics: PAR::; 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 
W/debus™ Family 

• State-of-the-Art EPIC-HBTM 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) 
< 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-mAIOLl 

• Package Options Include Plastic 300-mll 
Shrink Small-Outline (Dl) Package and 
38o-mil Fine-Pitch Ceramic Flat (WD) 
Package Using 25-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, 1/0 ports, bidirectional bus drivers, and 
working registers. 

SN54ABT16841, SN74ABT16841 
20-BIT BUS-INTERFACE D-TVPE LATCHES 

WITH 3-STATE OUTPUTS 
SCBS222A-SEPTEMBER 1992 - REVISED JULY 1994 

SN54ABT16841 ••• WD PACKAGE 
SN74ABT16841 ••• DL PACKAGE 

(TOP VIEW) 

10E 
101 
102 

GNO 

Vee 
105 
106 
107 

GNO 
108 
109 

1010 
201 
202 
203 

GNO 
204 
205 
206 
Vee 
207 
208 

GNO 
209 

2010 

1 

4 

9 

11 

49 
48 
47 
46 
45 

lLE 
101 
102 
GNO 
103 
104 
Vee 
105 
106 
107 
GNO 
108 
109 
1010 
201 
202 
203 
GNO 
204 
205 
2D6 
Vee 
207 
208 
GNO 
209 
2010 

20E 2LE 
'----' 

The' ABT16841 can be used as two 1 O-bit latches or one 20-bit latch. The twenty latches are transparent D-type 
latches. The device has non inverting data (D) 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 1 O-bit latch follow the D inputs. When LE is taken 
low, the Q outputs are latched at the levels that were set up at the D 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 shouid 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 SN.74ABT16841 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 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 this document contaIllI PRODUCTION 
DATA Infonnalfon cumnt .. 01 ~1caII.n data. P_conform to 

=::'::"':0 -::..~ ~"'":t::'l:.';'~' 
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SN54ABT16841, SN74ABT16841 
20·BIT BUS·INTERFACE D·TYPE LATCHES 
WITH3·STATE OUTPUTS 
SCBS222A- SEPTEMBER 1992- REVISED JULY 1994 

FUNCTION TABLE 
(each 1o-blt 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 

i'. EN2 

C1 
i'. EN4 

C3 , 
10 

3D 

10E 

1LE 

,. 
2 

2'\7 
3 

101 

1Q1 

102 
5 

100 
6 

1Q4 
8 

105 
9 

1Q6 20E 
10 

12 
1Q7 2LE 
108 

13 

14 
109 201 
1Q10 

15 
417 2Q1 

16 
202 

17 
200 

19 
204 

20 
205 

21 
208 

23 
2Q7 

24 
2Q8 

26 
2Q9 

27 
2Q10 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 
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SN54ABT16841, SN74ABT16841 
2()"BIT BUS-INTERFACE D-TVPE LATCHES 

WITH 3-STATE OUTPUTS 
SCBS222A- SEPTEMBER 1992 - REVISED JULY 1994 

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 TA = 55°C (in still air) (see Note 2): DL package .................... 1.4 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 ciamp-current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils. 

For more information, refertothe Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SeBD002B. 

recommended operating conditions (see Note 3) 

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 

I!.t/l!.Vee Power-up ramp rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating Inputs must be held high or low. 

PRODUCT PREVIEW InIonnaIIon ........ produo1s In It1e _ or 
dlllan pili.. 01 ~...... Cha_rillic _ Ind other 
_lftca1lo .... dIIlgn goals. r_InoIruIl1lll1l_lt1erightlo 
chlngo or dlaconll .... _prodUCII wllhout noll ... ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

SN54ABT16841· SN74ABT16841 

MIN MAX MIN 
UNIT 

MAX 

4.5 5.5 4.5 5.5 V 

2 ~ 2 V 

rJ# 0.8 V 

0 $le 0 Vee v 
,,"':--24 -32 mA 

;S 48 64 mA 

",,0 10 10 nslV 

4:ioo 200 JlSIV 
-55 125 -40 85 ·e 
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SN54ABT16841, SN74ABT16841 
20·BIT BUS·INTERFACE D·TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBS222A-SEPTEMBER 1992- REVISED JULY 1994 

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

TA'=25°C SN54ABT16841 
PARAMETER TEST CONDITIONS 

TYPt MIN 'MAX MIN MAX 

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

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

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

IOH=-24 rnA 2 2 
Vee=4.5V 

IOH--32mA 2" 

IOL-48rnA 0.55 0.55 
VOL Vee- 4.5V 

10L- 64 rnA 0.55· 

II Vee = 0 to 5.5 V, VI = Vee or GND ±1 ±1 

10lPU 
Vee-Ot02.1 V, 

±50 ±50 
Vo = 0.5 to 2.7 V, OE =X 

10lPD 
Vee=2.1 VtoO, 

±50 # Vo = 0.5 to 2.7 V, OE =X 

10lH 
Vee = 2.1 Vt05.5 V, 

10 <ff 10 
Vo -2.7V, OE2:2V f.. 

lOlL 
Vee-2.1 Vt05.5V, -10 

;S 
-10 

Vo = 0.5 V, rn:2:2V § 
loff vee=o, VI orVo 5:4.5 V ±100 ~ 
leEX Outputs high Vee = 5.5 V, Vo - 5.5 V 50 50 

10:1: Vee = 5.5 V, VO=2.5V -50 -100 -180 -50 -180 

Outputs high 0.5 0.5 

ICC 
Outputs low Vee- 5.5V, 10- 0, 89 89 

Outputs VI- VeGo/" GND 

disabled 
0.5 0.5 

t.lee§ 
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 3.5 

Co Vo -2.5 V or 0.5 V 7.5 

• On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
t All typical values are at Vee = 5 V. 
:I: Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT16841 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±50 

±50 

10 

-10 

±100 

50 

-50 -180 

89 

0.5 

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 

IIA 

IIA 

IIA 

IIA 

IIA 

IIA 
IIA 
mA 

mA 

mA 

pF 

pF 

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 LE.J. 

th Hold time, data after LE.J. 

PRODUCT PREVtEW Inlormaaon ........ prod_In the_or 
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VCC=5V, 
TA = 25°C 

MIN MAX 

4 

1 

2 
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SN54ABT16841 SN74ABT16841 
UNIT 

MIN MAX MIN MAX 

4~~V~ 4 ns 

J'J..'f#(;+,Y 1 ns 

"<iF 2 ns 



SN54ABT16841, SN74ABT16841 
20·BIT BUS·INTERFACE O·TYPE LATCHES 

WITH 3·STATE OUTPUTS 
SCBS222A - SEPTEMBER 1992 - REVISED JULY 1994 

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 
OE 

tpZL 

tPHZ 
OE 

tpLZ 

PRODUCT PREVIEW I_on .. ......,. procfuc1Bln Ihe Iorma1lYe or 
deal~ 01 devtIopman~ Cllaracterlotlc daIa and _ apa_" .. daaIgn goals. _10 .... Umantl _Ihe I1gIItIO 
CfIIng8 ordlscontlnuo_ produCllwlthout notice. 

TO 
Vcc=5V. 

(OUTPUT) 
TA = 25°C 

MIN TYP 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 

-!11 TEXAS 
INSTRUMENTS 

4.3 

4.5 

4.4 

4.6 

4.7 

5 

5.7 

5.8 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75255 

SN54ABT16841 SN74ABT16841 
UNIT 

MIN MAX MIN MAX 

1.1 5.7 1.1 5 

fj§ 
ns 

1.6 1.6 5.1 

1.1 ~~6 1.1 5 

1.6~5.3 
ns 

1.6 5 

1.21:7' 5.8 1.2 5.7 

~ 
ns 

5.7 1.7 5.6 

~tII2 6.6 2.2 6.5 

"'1.9 
ns 

8.4 1.9 7.1 
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SN54ABT16841, SN74ABT16841 
20-BIT BUS·INTERFACE D·TYPELATCHES 
WITH 3-STATE OUTPUTS 
SCBS222A- SEPTEMBER 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output _ .... _---4.-~5VOVO 11'"0 __ --/ 
Under Test 

CL =50pF 
(see Note A) T 5000 

TEST S1 

tpufitpHL Open 
tpLZ/tpZL 7V 
tpHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------X1.5 V 

------'. 1'------- OV 
14--tw~ 

I 1,...---3V 

Input 3 )(",1_.5_V __ OV 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1_.5_V_.....J~"1-.5-V-- :: 

tPLH --J.--.! k tpHL 

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

--+-1 --I. I VOL 

tpHL --l.---.! ~ tpLH 

\L v.-:-::-I VOH 
,1.5V F1.5V 

. -- 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) 

14 t * ~ I au th I 

---*1.5 V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.5V ~~1._5V ___ :: 

tpZL ~ 14- I 
I ItPLZ-.I ~ 

-~I""'\\I I ~,.-. - 3.5V 
1 1•5 V I V L + 0.3 V I . I _!9 ___ VOL 

I I~PHZ~ ~ 
tpZH~ _ I 

I --- VOH 11.5 V \.(>H - 0.3 V 
_____ 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 :s; 10 MHz. Zo = 50 0, !r :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 
Wldebus™ 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 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-mA IOl) 

• Package Options Include Plastic 30Q-mll 
Shrink Smail-Outline (DL) Package and 
3SQ-mil Fine-Pitch Ceramic Flat (WD) 
Package Using 25-mil Center-ta-Center 
Spacings 

description 

The ' ABT16843 18-bit latches are 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. 

SN54ABT16843, SN74ABT16843 
18·BIT BUS·INTERFACE O·TYPE LATCHES 

WITH 3·STATE OUTPUTS 

SN54ABT16843 .•• WD PACKAGE 
SN74ABT16843 ••. DL PACKAGE 

(TOP VIEW) 

1CLR 
10E 
101 

GNO 
102 
103 
Vee 
104 
105 
106 

GNO 
107 
108 
109 
201 
202 
203 

GNO 
204 
205 
206 
Vee 
207 
208 

GNO 
209 
20E 

2CLR 

1 

6 

9 

11 

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 

Y 1994 

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 noninverting data (O) 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 
orlow 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. 

OE 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 SN74ABT16843 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. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW I_n concern. produclo In the Ionnallve or =111 phaae 01 _pmonl. Cha_ _ end olhor C8Uono aradlllgn goala. ___ the r1ghllO 
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SN54ABT16843, SN74ABT16843 
1~BIT BUS·INTERFACE D·TVPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBS223A- OCTOBER 1992 - REVISED JULY 1994 

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 

3-194 

CLR 

X 

L 

H 

H 

H 

X 

FUNCTION TABLE 
(each 9-blt latch) 

INPUTS 

OE LE D 

L X X 

L X X 

L H L 

L H H 

L L X 

H X X 

-!!11ExAs 
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OUTPUT 
Q 

H 

L 

L 

H 

00 
Z 
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SN54ABT16843, SN74ABT16843 
18-BIT BUS·INTERFACE D·TYPE LATCHES 

WITH 3·STATE OUTPUTS 

logic diagram (positive logic) 

10E ----=-2 ____ ---<0 

1PRE --=.;55=--__ -("] 

1LE 

S2 

'-1---IC1 
101 ---:;.54.:.....-----+-+-+----110 

...... +-I--IR 

\ v 
To Eight Other Channels 

20E 27 

2PRE 
30 

2CLR 28 

2LE 

S2 

C1 
201 42 

10 

R 

SCBS223A - OCTOBER 1992 - REVISED JULY 1994 

>--I-----:.3-1Q1 

I 

15 
2Q1 

\~------~v~------~ 

To Eight Other Channels 

-!!11EXAS 
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'SN54ABT16843, SN74ABT16843 
18·BIT BUS-INTERFACE D·TYPE LATCHES 
WITH 3·STATE OUTPUTS 
SCBS223A- OCTOBER 1992 - REVISED JULY 1994 

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: 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 TA = 55°C (in still air) (see Note 2): DL package .................... 1.4 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. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2, The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book. literature number SeBD002B. 

recommended operating conditions (see Note 3) 

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 

Atll!;v Input transition rise or fall rate I Outputs enabled 

Atll!;Vee Power-up ramp rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating Inputs must be held high or low. 

PRODUCT PREVI£W Inlonnallon concoma products In Iha _ or :=n 01 _pmont CharaClOrIotIc _ and .... 
.. are design gaols. T .... ln.truments _Iha right to 

ngeor"'8COn1Inua_productswilhoulno1l08. 

3-196 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54ABT16843 SN74ABT16843 

MIN MAX MIN MAX 
UNIT 

4.5 5.5 4.5 5.5 V 

2 ~ 2 V 

5fI' 0.8 V 

0 ,,~e 0 Vee V 

i...-24 -32 mA 

;;5 48 64 mA 

tP 10 10 ns/V 

<lioo 200 fJS/V 

-55 125 -40 85 ·e 



SN54ABT16843, SN74ABT16843 
18·BIT BUS-INTERFACE D·TVPE LATCHES 

WITH 3·STATE OUTPUTS 
SCBS223A-OCTOBER 1992-REVISEDJULY 1994 

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

TA=2S0C SNS4ABT16843 SN74ABT16843 
PARAMETER TEST CONDITIONS 

TYPt MIN MAX MIN MAX MIN 

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

Vee=4.5 v, IOH=-3mA 2.5 2.5 2.5 

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

IOH=-24mA 2 2 
Vee = 4.5 V 

IOH=-32mA 2- 2 

10L = 48 mA 0.55 0.55 
VOL Vee = 4.5 V 

IOL=64 rnA 0.55-

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

10ZPU 
Vee.Ot02.1 V, 

±50 ±50 
Vo = 0.5 to 2.7 V, OE=X 

10ZPD 
Vee=2.1 VtoO, 

±50 ±50 
Vo = 0.5 to 2.7 V, OE=X 

10ZH 
Vee=2.1 Vt05.5V, 

10 10 
VO=2.7V, OE~2V 

10ZL 
Vee =2.1 Vt05.5 V, 

-10 -10 
VO= 0.5 V, OE~2V 

loff Vee=O, VI orVO$4.5 V ±100 

leEX Outputs high Vee = 5.5 V, Vo = 5.5 V 50 50 

10:1: Vee =5.S V, VO=2.5V -50 -100 -180 -50 -180 -50 

Outputs high 500 500 

ICC 
Outputs low Vee = 5.5 V, 10=0, 85 85 

Outputs VI = Vee or GND 

disabled 
500 500 

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

1.5 1.5 
Other inputs at Vee orGND 

ei VI = 2.5 V or 0.5 V 3.5 

Co Vo = 2.5 V or 0.5 V 7.5 

- On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
t All typical values are at Vee = 5 V. 
: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 TIL voltage level rather than Vee or GND. 

MAX 

-1.2 

0.55 

±1 

±50 

±50 

10 

-10 

±100 

50 

-180 

500 

85 

500 

1.5 

UNIT 

V 

V 

V 

t.tA 

t.tA 

t.tA 

t.tA 

t.tA 

t.tA 
t.tA 
mA 

mA 

mA 

pF 

pF 

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 LE.J. 

th Hold time, data after LEt 

VCC=SV, 
TA=2SoC 

MIN MAX 

eLRlow 3.3 

PRE low 3.3 

LE high 3.3 

High 1 

Low 1 

1.4 

~1EXAS 
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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 D-TVPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBS223A-OCTOBER 1992-REVISEDJULY 1994 

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=SV, SNS4ABT16843 SN74ABT16843 

PARAMETER (INPUT) (OUTPUT) 
TA =2SoC UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tpLH 1.1 3 4.4 1.1 6 1.1 5.2 
D Q ns 

tpHL 1.4 3.2 4.9 1.4 5.6 1.4 5.4 

tpLH 1.4 3.6 5.2 1.4 7 1.4 6.2 
LE Q ns 

tpHL 1.9 3.7 5.1 1.9 6.2 1.9 5.8 

tpLH 1 3.8 5.9 1 7.6 1 6.6 
PRE Q ns 

tpHL 1.7 3.6 5 1.7 6 1.7 5.6 

tPLH 1.2 3.6 5.1 1.2 7.2 1.2 6.1 
CLR Q ns 

tpHL 2 4.2 6.1 2 6.9 2 6.7 

tpZH 1 2.9 4.6 1 5.8 1 5.7 
OE Q ns 

tpZL 1.4 3.3 5.1 1.4 5.7 1.4 5.6 

tpHZ 
OE 

2.4 4.1 6 2.4 6.6 2.4 6.5 
Q ns 

tpLZ 1.9 4.2 6 1.9 9.6 1.9 7.7 

~1ExAs 
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SN54ABT16843, SN74ABT16843 
18·BIT BUS·INTERFACE D·TVPE LATCHES 

WITH 3·STATE OUTPUTS 
SCBS223A- OCTOBER 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 
S1 o Open 

rD 

From Output _-'_~'-..-J5vo0l/'nv--__ ./ 
Under Test 

CL=50pF 
(see Note AI T 500n 

TEST S1 

tpUi/tpHL Open 
tpLzltpZL 7V 
tPHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------X1.5 V 
____ ....J·I'-______ ov 

14--'-tw~ 
I 1,----3V 

Input 3 X\,,1_.5_V __ OV 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=¥1 .... 5_V __ ..I~,.1-.5-V-- :: 

tpLH +---! k tpHL 

1 I 1 X2--:- VOH 
1 1 1•5V I 1.5V 

--+-1 --. I VOL 

tpHL -1.--.j ~ tpLH 

I ~I VOH 
\1.5V F1.5V 

. -- 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) 

14 t .~ th ~ 
I au 1 

--...... )(1.5 V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

=¥1.5V ~ ... 1._5V __ _ 

tpZL~ ~ I 

3V 

OV 

1 I tPLZ -+I ~ 
---rI"'"'\L. I p--- 3.5 V 

I ,1.5 V IVOL+0.3V 
I . 1- --- VOL 

I I1PHZ 41 j4-
tpZH~ _ I 

I --- VOH 
!1.5V ~H-0.3V 

__ ....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 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. 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 
W/debus™ Family 

• State-of-the-Art EPIC-nBTM 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-mAIOLl 

• Parity Error Flag With Parity 
Generator/Checker 

• Latch for Storage of the Parity Error Flag 

• Package Options Include Plastic 3ao-mil 
Shrink Small-Outline (DL) Package and 
3SO-mll Fine-Pitch Ceramic Flat CWD) 
Package Using 25-mil Center-to-Center 
Spacings 

description 

The 'ABT16853 dual 8-bit to 9-bit parity 
transceivers are 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 

SN54ABT16853 ••. we PACKAGE 
SN74ABT16853 ••• DL PACKAGE 

(TOP VIEW) 

1ERR 
GND 

1A1 

1A6 
1A7 
1A8 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 
Vce 
2A7 
2A8 

GND 

10EA 
1CLR 
1 PARITY 
GND 
181 
182 
Vee 
183 
184 
185 
GND 
186 
187 
188 
281 
282 
283 
GND 
284 
285 
286 
Vee 
287 
288 
GND 

31 2PARITY 
30 2CLR 

20E8 29 20EA ____ or 

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. 

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 Vee 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 (DL), 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 -40°C to 85°C. 

EPIC-lIB and Widebus are trademarks of Texas Instruments Incorporated. 

Copyright © 1994. Texas Instruments Incorporated 
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SN54ABT16853, SN74ABT16853 
DUAL 8-BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

SCBSI53A- OCTOBER 1992 - REVISED JULY 1994 

FUNCTION TABLE 

INPUTS OUTPUT AND 110 

OEB OEA CLR 
AI Bit LE 

EOFH EOF H 
A 

L H X X 
Odd 

NA NA 
Even 

H L X L NA 
Odd 

B 
Even 

H L H H NA X X 
X X L H X X X 

H H X 
L H X 

H H X Z 
X L LOdd 

X L HEven 

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. 

~TEXAS 
INSTRUMENTS 

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 

NO 

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 

SCBSI53A-OCTOBER 1992- REVISED JULY 1994 

logic diagram (each transceiver) (positive logic) 

r--.----.="t----...... ---- B1-B8 

~--.-------- PARITY 

ERROR-FLAG FUNCTION TABLE 

INPUTS 
INTERNAL 

OUTPUT 
TO DEVICE OUTPUT 

ERR 
FUNCTION 

CLR LE POINTP 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 

H H 
Store 

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 

SCBS153A- OCTOBER 1992 - REVISED JULY 1994 

error-flag waveforms 

BI+PARITY 

I I 
1 1 
1 1 

, ~ 

~~i------~·~~: -----------------
I 1 1 
!4--- Pass .14 Store ~ 1 Sample-+ 

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 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: SN54ABT16853 .................................. 96 rnA 

SN74ABT16853 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 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) (see Note 2): DL package .................... 1.4 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses bey,?nd 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. 

3-204 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considellilionsappllcation note inthe 1994 ABT Advanced BICMOS Technology 
Data Book, literature number SCBD002B. 
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SN54ABT16853, SN74ABT16853 
DUAL 8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

SCBS153A-OCTOBER 1992- REVISED JULY 1994 

recommended operating conditions (see Note 3) 

SN54ABT16853 SN74ABT16853 
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 .riJI 0.8 V 

VI Input voltage 0 ilCc 0 VCC V 

VOH High-level output voltage IERR 4 5.5 5.5 V 

10H High-level output current I Except ERR .S:> -24 -32 mA 

10l low-level output current f;iJ 48 64 mA 

IJ.tllJ.v I nput transition rise or fall rate I Outputs enabled qq:> 10 10 ns/V 

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

NOTE 3: 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 VCC = 4.5 V, 11=-18mA 

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

All outputs VCC=5 V, IOH=-3mA 3 3.4 
VOH except ERR 10H =-24 mA 

VCC=4.5 V 
10H =-32 mA 2- 2.7 

IOL=24 mA 0.25 
VOL VCC =4.5 V 

IOL=64 rnA 0.3 

10H ERR VCC=4.5V, VOH = 5.5 V 

loff VCC=O, VI orVOS 4.5 V 

ICEX Outputs high Vee=5.5V, Vo = 5.5 V 

Control inputs Vce=5.5V, 
II 

A or B ports VI = Vcc or GND 

III A or B ports VCC=O, VI =GND 

10:/: VCC=5.5 V, VO=2.5V -50 -100 

10ZH§ VCC=S.SV, VO=2.7V 

10ZL§ VCC=5.5 V, Vo = 0.5 V 

VCC a S.5V, Outputs high 1.5 

ICC A or B ports 10=0, Outputs low 32 
VI = VCC or 
GND Outputs disabled 1 

IJ.lcc~ 
Vcc = 5.S V, One input at 3.4 V, 
Other inputs at VCC or GND 

ei Control inputs VI = 2.S VorO.5 V 3 

Cio A or B ports Vo =2.5 VorO.S V 9 

- On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
t All typical values are at VCC = 5 V. 

SN54ABT16853 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55-

20 sf 
±100 iii 

50 4,«: 50 

±1 (7 ±1 

±100 ei ±100 

-50 J:! -50 

-180 ":..SO -180 

SO SO 

-SO -SO 

2 2 

40 40 

2 2 

50 SO 

:/: Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
§ The parameters 10ZH and 10Zl include the input leakage current. 

SN74ABT16853 

MIN MAX 

-1.2 

3 

2 

0.55 

20 

±100 

50 

±1 

±100 

-50 

-SO -180 

SO 

-50 

2 

40 

2 

50 

~ 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 In_on concerns products In 1he _vt 0, 
deolan pIIaso 01 CIOvtIopment. CharaCtBriatic data and ollter 
opeclftcail ...... doalgn goala. T_lns1nImenIII _1he right to 
change« _8 thoaa products wl1houl notice. ~TEXAS 
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UNIT 

V 

V 

V 

IlA 
)JA 

)JA 

)JA 

IlA 
mA 

)JA 

IlA 

mA 

IlA 

pF 

pF 
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SN54ABT16853, SN74ABT16853 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

SCBSl53A-OCTOBER 1992 - REVISED JULY 1994 

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

Vcc=SV, SN54ABT168S3 SN74ABT16853 
TA=25"C UNIT 

MIN MAX MIN MAX MIN MAX 

lE high or low 8.5 8.5 8.5 
tw Pulse duration 

4 r:'?-
ns 

CLRlow 4 4 

A, B, and PARITY before lEJ.. 10 1~'V&~ 10 
tsu Setup time 

ClR before lEl .. JY_~ ns 
0 0 

A, B, and PARITY after lEJ.. 0 .... !Xt' I 0 
th Holdt/me 

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 
OE 

tpZL 

tpHZ 
OE 

tpLZ 

tpZH 
OE 

tpZL 

tpHZ 
OE 

tpLZ 

tpLH 
lE 

tpHl 

tPLH 
A, B, or PARITY 

tpHL 

PRODUCT PREVlEWlnIormatIon ........ p_1n1llo_or =1 of -.., ...... c ___ ... oilier 

... daoIgn goals. _11II1rU1IIIIII8 _1110 ~ghtlO 
or d_ ......... produ'" wIIhout nOlI ... 
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TO 
VCC=5V, 

(OUTPUT) 
TA=2S"C 

MIN TYP MAX 

BorA 
1.5 2.5 3.3 

2 3.1 3.9 

PARITY 
2 4.6 5.9 

2 4.8 6.2 

ERR 2 3.7 5.1 

AorB 
2 3.9 4.9 

2.5 4.3 5.1 

2 
AorB 

3.6 4.5 

1.5 3 3.8 

2 3.6 5 
PARITY 

2.5 4.4 5.8 

1.5 3.2 4 
PARITY 

1.5 2.9 3.7 

2 3.5 4.2 
ERR 

2 3.4 4.4 

2 4.5 6.3 
ERR 

2 4.8 6.3 

~1ExAs 
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SNS4ABT16853 SN74ABT16853 
UNIT 

MIN MAX MIN MAX 

1.5 4.2 1.5 4.1 
ns 

2 4.5 2 4.3 

2 7.3 2 7.1 

2 7.6 2 
ns 

7.2 

2 5~ 2 5.7 ns 

2 ~:!l. 2 5.6 

2.5 "q::6.2 
ns 

2.5 6 

~,t" 5.5 2 5.4 

1.$f 
ns 

4.7 1.5 4.3 

~2 5.8 2 5.7 

'\(2.5 
ns 

6.7 2.5 6.5 

1.5 4.8 1.5 4.7 

1.5 4.2 1.5 
ns 

4.1 

2 5 2 4.8 

2 5.2 2 4.9 
ns 

2 7.5 2 7.2 
ns 

2 7.7 2 7.4 



SN54ABT16853, SN74ABT16853 
DUAL 8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

SCBS153A - OCTOBER 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

From Output _-. ___ ~t-_s'V°V°Ir° __ --" 
Under Test 

CL = SO pF 
(see Note A) I SOOO 

o 7V 

S1 o Open 

rD 

-=-

TEST S1 

tpLH/tPHL Open 
tpLzltpZL 7V 

tpHzltpZH Open 

ERR S1 

tPHL (see Note E) 7V 
tPLH (see Note F) 7V 

LOAD CIRCUIT FOR OUTPUTS 

TImIng Input -------x 1.S V 
_____ .J. 1'-______ OV 

3V 

14--tw~ 

, '~--3V 

Input 3 X,-1_.S_V __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.SV )(1.5 V , 
tPLH ---J..----.! 

3V 

OV 

~'tPHL 
1 I I ~VOH 
1 !1.SV I 1.5V 
1 I VOL 
1 

tPHL~ ~tPLH 

\1.SV 
P.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) 

, .. +-.~ ~ , ... u th, 

--..... *1.SV ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

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

tpZL -+j 14- I 

3V 

OV 

I ItPLZ~ ~ 
I '\ I ~ 3.SV 
1 1•S V I VOL +0.3 V 
I I --- VOL 

I Il.HZ ~ j4-
tpZH -+j I 

I --- VOH 11•S V ~H -0.3 V 

=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 - SO Q, tr S 2.5 ns, tf S 2.5 ns. 
C. Waveform 1 is for an outp\Jt 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. 
E. tpHL is measured at 1.5 V. 
F. tpLH is measured at VOL + 0.3V. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
WidebusTM Family 

• State-of-the-Art EPIC-UBTM 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-mAlod 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) Package and 
38o-mil Fine-Pitch Ceramic Flat (WD) 
Package Using 25-mll Center-to-Center 
Spacings 

description 

The I ABT16863 are 18-bit non inverting 
transceivers 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. They allow 
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 
SCBS225A - JUNE 1992 - REVISED JULY 1994 

SN54ABT16863 •.• WD PACKAGE 
SN74ABT16863 ••• DL PACKAGE 

(TOP VIEW) 

10EA8 
181 
182 

GND 
183 
184 
Vee 
185 
186 
187 

GND 
• 188 

189 
GND 
GND 
281 
282 

GND 
283 
284 
285 
Vee 
286 
287 

GND 
288 
289 

4 

9 

11 

10E8A 
lAl 
lA2 
GND 
lA3 
lA4 
Vee 
lA5 
lA6 
lA7 
GND 
lA8 
lA9 
GND 
GND 
2Al 
2A2 
GND 
2A3 
2A4 
2A5 
Vee 
2A6 
2A7 
GND 
2A8 
2A9 

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 resistor is determined by the current-sinking capability of the driver. 

The SN74ABT16863 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 SN54ABT16863 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. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED 11110 document contains PRODUCTION == ~= ~ ~:'iGf.:;.,:;::ranlconform 10 
Production p ...... 1ng _ not ....... ~Iy Include I8I1Im 
PO"""""', 

~TEXAS 
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Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT16863, SN74ABT16863 
18·BIT BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS225A-JUNE 1992 - REVISED JULY 1994 

FUNCTION TABLE 
(each Soblt section) 

INPUTS 
OPERATION 

OEAB OEBA 
H L B data to A bus 

L H A data to B bus 

H H Isolation 

logic symbolt logic diagram (positive logic) 

10EBA 

10EAB 

20EBA 

20EAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

1A9 

2A1 

56 

1 

29 

28 

55 

54 

52 

51 

49 

48 

47 

45 

44 

41 

40 

,.... 
EN1 

,.... 
EN2 

"- EN3 
,.... 

EN4 , 
L 

Vi 

L 
V3 

r 
1 -=-r 1 2V 

1 -=-r 1 4V 

2 

3 

5 

6 

8 

9 

10 

12 

13 

16 

17 

1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

lB8 

lB9 

2B1 

lAl 55 __ --2-1Bl 

To Eight Other Channels 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

2A9 

38 19 
2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 

2B9 

2Al_41_-. 16 
..._---2Bl 

37 20 

36 21 

34 23 

33 24 

31 26 

30 27 

tThis symbol is in accordance with ANSIIIEEE Std 91-1984 
and lEe Publication 617-12. 
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SN54ABT16863, SN74ABT16863 
18·BIT BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS225A-JUNE 1992-REVISEDJULY 1994 

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: 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) (see Note 2): DL package .................. 1.4 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. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils. 

For more information, refer to the Package ThermalConsiderationsapplication note in the 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SeBD002B. 

recommended operating conditions (see Note 3) 

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 

!J.t/!J.v Input transition rise or fall rate I Outputs enabled 

!J.t/!J.Vee Power-up ramp rate 

TA Operating free-air tempera!ure 

NOTE 3: Unused or floating Inputs must be held high or low. 

PRODUCT PREVIEW Inlorma1lon concams products In the -."' =1 n ~haso or development Chlracterlltic clata end oilier 
1\1 art daalgn goals. re ... lnatrumanll_ the ~ghl" 

nge or dlsconunue"'" products wIIIIout nodee. ~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 76265 

SN54ABT16863 SN74ABT16863 

MIN MAX MIN MAX 
UNIT 

4.5 5.5 4.5 5.5 V 

2 ~ 2 V 

.. .It'll 0.8 V 

0 §Ce 0 Vee V 

f.. ~ -24 -32 rnA 

AJ 48 64 rnA 

~ 10 10 ns/V 

"'1200 200 IJS/V 

-55 125 -40 85 ·e 
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SN54ABT16863, SN74ABT16863 
18·BIT BUS TRANSCEIVERS 
WITH3·STATE OUTPUTS 
SCBS225A-JUNE 1992-REVISEDJULY 1994 

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--3mA 2.5 

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

IOH=-24mA 2 
Vee=4.5V 

10H =-32 mA 2* 

10l" 48 rnA 
VOL Vee =4.5 v 

10l= 64 rnA 

Control inputs Vee" Ot05.5 V, 
VI = Vee or GND 

II 
Vee =2.1 Vt05.5V, A or B ports 
VI = Vee or GND 

10ZPU 
Vee-Ot02.1 V, 
Vo = 0.5 to 2.7 V, OE = X 

10ZPD 
Vee=2.1 VtoO, 
Vo .0.5t02.7V, OE .. X 

10ZH:j: 
Vee = 2.1 V to 5.5 V, 
Vo = 2.7 V, OE~2V 

10Zl:!: 
Vee = 2.1 Vt05.5 V, 
Vo = 0.5 V, OE~2V 

loff Vee=O, VI or Vo ~ 4.5 V 

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

10§ Vee=5.5V, VO=2.5V -50 -100 

Vee=5.5V, Outputs high 

ICC A or B ports 10=0, Outputs low 
VI = Vee or 
GND Outputs disabled 

Vee- 5.5V, 
Outputs enabled One input at 

~ata inputs 3.4 V, Other 

Alee1l inputs at Vee or 
GND 

Outputs disabled 

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

ei Control inputs VI = 2.5 V or 0.5 V 3.5 

eio AorB ports Vo - 2.5 V or 0.5 V 9.5 

* On products compliant to Mll-STD-883, Class B, thiS parameter does not apply. 
t All typical values are at Vee = 5 V. 
:j: The parameters 10ZH and 10Zl include the input leakage current. 

SN54ABT16863 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55* 

±1 ±1 

±20 ±20 

±50 ±50 

±50 7f 
10 14~10 

A. 
-10 ;S' 

!{ -10 

±100 4: 
50 50 

-180 -50 -180 

2 2 

32 32 

2 2 

1 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. 

SN74ABT16863 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±20 

±50 

±50 

10 

-10 

±100 

50 

-50 -180 

2 

32 

2 

1 

0.05 

1.5 

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 Inlormallon concormo products In Iho formative Dr 
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UNIT 

V 

V 

V 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

mA 

mA 

mA 

pF 

pF 



SN54ABT16863, SN74ABT16863 
18-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS225A-JUNE 1992- REVISED JULY 1994 

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 orB 

tpHL 

tpZH 
OEBAorOEAB 

tpZL 

tpHZ 
OEBA orOEAB 

tPLZ 

PRODUCT PREVIEW In_on concerns praducta In the _ve or en phase of doveIopmant C~ daIa IIId other _III deoIan goals. T ___ the rtgIItlO 

ngoordllcontlnuelheieproducllwltllout_ 

TO 
VCC=5V, 
TA : 25°C 

(OUTPUT) 
MIN TYP MAX 

1 
BorA 

2.2 

1 2.2 

AorB 
1 2.9 

1 2.6 

1.6 4.1 
AorB 

1.5 3.3 

~TEXAS 
INSTRUMENTS 

3.2 

3.4 

4.5 

4.1 

5.4 

4.5 

POST OFFICE BOX 655303 • OALLAS. TEXAS 75265 

SN54ABT16863 SN74ABT16863 
UNIT 

MIN MA~ MIN MAX 

1 ~ 1 3.5 

.t1t.2 
ns 

1 1 3.9 

1 t-,"'" 5.7 1 5.4 

1$' 
ns 

5.2 1 4.8 

J$ 6.3 1.6 6 

Q1.5 
ns 

5.3 1.5 5 
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SN54ABT16863, ·SN74ABT16863 
18~BITBUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS225A - JUNE 1992 ,.. REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

From Output _ ..... _---4t--'-_SVOO\l'v-0 __ --" 
Under Test 

CL =50pF 
(see Note A) T 500n 

S1 o Open 

rD 

TEST S1 

tpLH/tPHL Open 
tPLZ/tpZL 7V 
tpHzltpZH Open 

LOAD CIRCUIT FOR OUTPUTS 

Timing Input -------x1.S V 
____ -ooJ. 1'-______ ov 

3V 

I0Il--. tw--+l I"t.~ .1 
I 1,--_3V 

Input 3 X\,,1_.S_V_~ ov 

I su th i 

--""X1.5V ~ :: Date Input 

Input 

VOLTAGE WAVEFORMS 
PULSE DURATION 

3V 
Output 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

3V 

(see Note B) ~1.SV )(1.5 V 
I OV 

Control ~1.SV ):(1.SV 
OV 

tpLH -J.---.! ~tPHL 
tpZL ~ 14- I 

Output 1 I tpLZ ---.-I ~ 
1 1 1 ~VOH 1,\ 1 p. 3.SV 

Output 1 1 1•5V 
Waveform 1 1 1.SV 

S1 at7V 1 1•S V 1 VOL + 0.3 V 
1 1 VOL (see Note C) 

1 I --- VOL 
1 ~tPLH 1 ~HZ 41 j4-

tpHL -t..----.I 
Output 

tpZH ~ 1 
1 --- VOH 

Waveform 2 
Output \1.5 V 

FVOH 
1.SV S1 atOpen 

!1.5V ~H-0.3V 
-- VOL (see Note 9) =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. 

3-214 

B. All input pulses are supplied by generators having the following characteristics: PRR S 10 MHz, 20 = 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 

~TEXAS 
INSTRUMENTS 
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• Members of the Texas Instruments 
WldebusTl~ Family 

• 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 

• 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 

• Package Options Include Plastic 30o-mll 
Shrink Smail-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 3Bo-mil 
Fine-Pitch Ceramic Flat CWD) Package 
Using 25-mil Center-to-Center Spacings 

description 

The' ABT16952 are 16-bit registered transceivers 
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 
SCBS082B - FEBRUARY 1991 - REVISED JULY 1994 

SN54ABT16952 ••• WD PACKAGE 
SN74ABT16952 ••. DGG OR DL PACKAGE 

(TOP VIEW) 

10EAB 1 
1CLKAB 

1CLKENAB 
GND 4 
lAl 5 

1A2 

lA5 
GND 
lA6 
1A7 
1A8 
2A1 
2A2 16 

2A3 17 

GND 18 

2A4 19 

2A5 
2A6 
Vcc 
2A7 
2A8 

GND 
2CLKENAB 

2CLKA8 
20EA8 

39 
38 

10EBA 
1CLK8A 
lCLKEN8A 
GND 
181 
182 
Vcc 
183 
184 
185 
GND 
186 
1B7 
188 
281 
282 
283 
GND 
284 
285 
286 
Vcc 
287 
288 
GND 
2CLKEN8A 
2CLKBA 
20E8A 

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 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 same printed-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 _no PRODUCllON 
DATA I~:,:: ;.-:.: ~ ~":"truC::;:=rd .. nfonn" 
=n proceoolng d ... not nacossarIIy Include 1I8tI::'1i 
palll118l8t'8. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT16952, SN74ABT16952 
16·BIT REGISTERED TRANSCEIVERS 
WITH3·STATE OUTPUTS ' 
SCBS082B- FEBRUARY 1991 - REVISED JULY 1994 

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 

26 

27 

5 

6 

8 

9 

10 
12 

13 

14 

15 

16 

17 

19 

20 
21 

23 

24 

-'" 
" 

r-. 

r-. 

'" 
r-. 

r-. 

r-. 

L 

L 

EN3 

01 

1C5 

EN4 

02 

2C6 

EN9 

07 

7011 

EN10 

G8 

8012 .., r 
V3 50 

~ 60 4V 

V9 110 
~ 120 10V 

t This symbol is in accordance with ANSI/IEEE Std91-1984 and lEe Publication 617-12. 

~1ExAs 
INSTRUMENTS 
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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 -'-'-----I 

10EBA 

r-----
lOne of Eight 

51 Channels 

1A1 ~--...... -< 
I 
I 
I 
I 

FUNCTION TABLEt 

INPUTS 

CLKENAB CLKAB OEAB A 

H X L X 

X L L X 

L i L L 

L i L H 

X X H X 

SN54ABT16952, SN74ABT16952 
16·BIT REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS082B - FEBRUARY 1991 - REVISED JULY 1994 

OUTPUT 
B 

BO; 

BO; 

L 

H 

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. 

1--__ ---=0=. 1 CLKBA 

1 10EAB 

----.., 
I 

1--~--~~._-~1~52 1B1 

I 
I 
I 
I L. _______ _ 

---------.1 

r-----
lOne of Eight 
I Channels 

2A1 ...;,,15T-_---1~< 
I 
I 
I 
I L. _______ _ 

~---~v~---~/ 

To Seven Other Channels 

----.., 
I 

H~ __ +--<'_---I-'=42 2B1 

I 
I 
I 
I ---------.1 

~---~v~---~ 
To Seven Other Channels ' 

~TEXAS 
INSTRUMENTS 
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SN54A~T16952, SN74ABT16952 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3~STATE OUTPUTS 
SCBS082B'- FEBRUARY 1991 - REVISED JULY 1994 . 

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 
VOltaIJe 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: SN54ABT16952 .................................. 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 TA = 55°C (in still air) (see Note 2): DGG package .................... 1 W 

DL package .................... 1.4 W 
Storage temperature range ........................................................ -65°C to 1500 e 

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 atthese 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 ot.1put clamp-current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board.trace length of 750 mils. 

For more information, refer to the Package Thermal Gonsiderationsapplication note in the 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 3) 

VCC Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

10H High-level output currant 

10L Low-level output current 

I1t/llv Input transition rise or fall rate I. Outputs enabled 

TA Operating free-air temperature 

NOTE 3: Unused or floating pins (Input or I/O) must be held high or low. 

PRODUCT PREVIEW lnIOrmaIIon concoma prod.C11ln tho _ve or 
dealgn phut of -.pmant. CbI_1Ic data and oilier 
spec_ .. doalgn g ..... T .... lnatrumonll_ tho right .. 
chango or dIacominuo _ prod .... without noIIco. 
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SN54ABT16952 SN74ABT16952 

MIN MAX MIN MAX 
UNIT 

4.5 5.5 4.5 5.5 V 

2 iff 2 V 

d)\8 0.8 V 

o 4'¥/CC 0 VCC v 
~<? -24 -32 mA' 

ir 48 64 mA 

fI! 10 10 ns/V 

::'55 125 -40 85 ·C 



SN54ABT16952, SN74ABT16952 
16·BIT REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS082B - FEBRUARY 1991 - REVISED JULY 1994 

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

TA=2S0C 
PARAMETER TEST CONDITIONS 

MIN TYPt 

VIK VCC m 4.5 V, 11=-18mA 

VCC = 4.5 V, IOH=-3mA 2.5 

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

IOH=-24mA 2 
VCC=4.5V 

10H =-32 rnA 2" 

IOL=48 rnA 
VOL VCC= 4.5V 

IOL=64 rnA 

Control inputs VCC= 5.5 V, VI = VCC or GND 
II 

A or B ports VCC=5.5V, VI = Vcc or GND 

10lH* VCC = 5.5 V, Vo = 2.7 V 

10lL* VCC=5.5V, VO=0.5V 

loll VCC=O, VI or Vo S 4.5 V 

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

10§ VCC= 5.5 V, VO=2.5V -50 -100 

VCC= 5.5 V, Outputs high 

ICC A or B ports 10=0, Outputs low 
VI =Vccor 
GND Outputs disabled 

t.ICCl1 
VCC= 5.5 V, One input at 3.4 V, 
Other inputs at VCC or GND 

Ci Control inputs VI = 2.5 V or 0.5 V 3 

Cio A or B ports Vo = 2.5 V or 0.5 V 8.5 

" On products compliant to MIL-STD-883, Class B, !his parameter does not apply. 
t All typical values are at VCC - 5 V. 

SNS4ABT169S2 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55" 

±1 6 
±100 rldo 

50 4,"<' 50 

-50 IJ -50 
±100 £r 

50 dt 50 

-200 ~-50 -200 

2 2 

35 35 

2 2 

0.5 0.5 

* The parameters 10lH and lOlL 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. 

SN74ABT16952 

MIN MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±100 

50 

-50 

±100 

50 

-50 -200 

2 

35 

2 

0.5 

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 Information concerns prod.C11ln 1110 _ or 
dllian phns 01 dsvslopmsnt Cha_~sd. ds1a and othor 
spsclacstlons ... dSBIgn gosls. TeJaa Inllru __ 1110 right .. 
cnsnge or dlaconlln.l_ producil willi ... noll ... ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

UNIT 

V 

V 

V 

J.IA 

IJA 
IJA 
IJA 
IJA 

mA 

mA 

J.IA 

pF 

pF 
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SN54ABT16952, SN74ABT16952 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS082B - FEBRUARY 1991 - REVISED JULY 1994 

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

VCC=5V, 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 !1f" 3.3 ns 

AorB 3.5 3.5 Iff . 3.5 

tsu Setup time, before CLKABi or CLKBAi CLKENABor 3 ~"'.; ns 
CLKENBA 

3 l":' 3 

AorB 1 ;5f 1 

th Hold time, after CLKABi or CLKBA i CLKENABor ~1 ns 

CLKENBA 
1 4 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 

3-220 

TO 
VCC=5V, 
TA = 25°C 

(OUTPUT) 
MIN TYP MAX 

150 

1 2.6 
AorB 

1 2.6 

1 
A orB 

2.5 

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 
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SN54ABT16952 SN74ABT16952 
UNIT 

MIN MAX MIN MAX 

150 if!.. 150 MHz 

1 £M 1 4.3 

~.6 
ns 

1 1 4.5 

1 f..""'- 4.7 1 4.6 

~ 
ns 

6.1 1 6 

J7 6.1 1.7 5.5 

~'.3 
ns 

4.8 1.3 4.2 



SN54ABT16952, SN74ABT16952 
16·BIT REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS082B - FEBRUARY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

r' 
From Output _-._~~~svoovv-° __ ../ 

Under Test 

CL=SOpF 
(see Note A) I SOOO 

TEST S1 

tPLH/tpHL Open 
tpLZ/tpZL 7V 
tpHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Tlmlnglnput ------A1.SV 
____ --J. 1'-______ 0 V 

14--tw~ 
1 1,..... __ 3V 

Input 3 X,"~_·s_v __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~ ... 1._S_V_--,~1.SV :: 

tPLH --J.----.! r----r tPHL 

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

--+1 --J 1 VOL 

tpHL --1.---.! ~ tPLH 

\L y:::-I VOH 
\.1.SV T1.SV 

. -- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Dsta Input 

Output 
Control 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

IOIIII,-.~ .1 
1 ... u th 1 

__ .... *1.SV ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.S V ~,"1._S_V __ _ 

tpZL ~ 14- 1 

3V 

OV 

I tPLZ -.I- ~ 
--TI "",,\1 1 K""-- 3.SV 

1 1.SV 1 
1 1 T Y9!....+~~ VOL 

tpZH ~ !l.HZ --JoI j4-
I L---- VOH 

!1.SV ~H-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 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 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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SN54ABTE16245, SN74ABTE16245 
16·BIT INCIDENT·WAVE SWITCHING BUS TRANSCEIVERS 

WITH 3·STATE 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 
W/debus™ Family 

• State-of-the-Art EPIC-IIBTM 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 

• Package Options Include Plastic 300-mll 
Shrink Smail-Outline (DL) and Thin Shrink 
Smail-Outline (DGG) Packages and 3ao-Mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 

description 

-JULY 

SN54ABTE16245 ••• WD PACKAGE 
SN74ABTE16245 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

1DIR 1 Vee81AS 
181 lAl 
281 2Al 

GND GND 
182 lA2 
282 2A2 
Vee Vee 
183 lA3 
283 9 2A3 

GND GND 
184 11 lA4 
284 2A4 
185 lA5 
285 2A5 

GND GND 
186 lA6 
286 2A6 
Vee Vee 
187 lA7 
287 2A7 

GND GND 
188 lA8 
288 2A8 

2DIR OE 

The 'ABTE16245 are 16-bit (dual-octal) noninverting 3-state transceivers designed for synchronous two-way 
communication between data buses; The control function implementation minimizes external timing 
requirements. 

These devices can be used as two 8-bit transceivers or one 16-bit transceiver. They allow 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 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 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 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 SN54ABTE16245 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABTE16245 is characterized for operation from -40°C to 85°C. 

Widebus and EPle-IIB are trademarks of Texas Instruments Incorporated. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1994. Texas Instruments Incorporated 



SN54ABTE16245, SN74ABTE16245 
16-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS226D - JULY 1993 - REVISED AUGUST 1994 

FUNCTION TABLE 
(each 8-blt section) 

INPUTS 

OE DIR 
OPERATION 

L L A data to Bbus 

L H B data to A bus 

H X Isolation 

logic diagram (positive logic) 

1DIR--4--1 2DIR _2_4-4--1 

OE 25 

1B1 2 2B1 _3_--. ...... -1 

J--...... _ 4..:..;7_ 1A 1 46 2A 1 

To Seven Other Channela To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise no'ted)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 .................................................. 128 mA 
Input clamp current, 11K (VI < o) ........................................................... -18 mA 
Output clamp current, 10K (Vo <o) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DGG package ................. 0.85 W 

DL package .................... 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 device reliability. 

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

4-4 

2. The maximum package power diSSipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54ABTE16245, SN74ABTE16245 
16·BIT INCIDENT·WAVE SWITCHING BUS TRANSCEIVERS 

WITH 3·STATE OUTPUtS 
SCBS226D - JULY 1993 - REVISED AUGUST 1994 

recommended operating conditions (see Note 3) 
SN54ABTE16245 

MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 

OE 2 
VIH High-level input voHage 

ExceptOE 1.6 

OE 0.8 
VIL Low-level input voltage 

ExceptOE 1.4 

VI Input voHage 0 Vee 
Bbus -12 

10H High-level output current 
A bus -24 

Bbus 12 
10L Low-level output current 

A bus 64 

Ilt/!J.v Input transition rise or fall rate Outputs enabled 10 

TA Operating free-air temperature -55 125 

NOTE 3: Unused or floating pins (input or A-bus 1/0) must be held high or low. 

-!11 TEXAS 
INSTRUMENTS 
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SN74ABTE16245 
UNIT 

MIN NOM MAX 

4.5 5 5.5 V 

2 
V 

1.6 

0.8 
V 

1.4 

0 Vec V 

-12 
mA 

-60 

12 
mA 

90 

10 ns/V 

-40 85 ·c 
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SN54ABTE16245, SN74ABTE16245 
16·BtT INCIDENT·WAVESWITCHING BUS TRANSCEIVERS 
WITH 3-8TATE OUTPUTS 
SCBS2260-JULY 1993- REVISED AUGUST 1994. 

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

PARAMETER TEST CONDITIONS 
SN54ABTE16245 SN74ABTE16245 

TYPt MAX MIN TYpt 
UNIT 

MIN MAX 

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

Vee=5.5V, 10H - -100 vA Vee-0.2 Vee-0.2 

Bport 10H--l mA 2.4 2.4 
Vee- 4.5V 

IOH--12mA 2 2 
VOH V 

Vee- 5.5V, 10H--l mA 4.5 4.5 

Aport IOH--32mA 2.4 2.4 
Vee- 4.5V 

10H =-64 mA 2 

Bport Vee. 4.5 V 
10L-l mA 0.4 0.4 

10L= 12mA 0.8 
VOL V 

Aport Vee = 4.5 V 
10L= 64 mA 0.55 0.55 

IOL-90mA 0.9 

Vee. 4.5 V 
VI =0.8V 100 100 

II (hold) Bport VI =2V -100 -100 vA 
Vee = 5.5 V, VI-Ot05.5V ±500 ±500 

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

A or B ports Vee- 5.5V, VI - Vee or GND ±20 ±20 vA 

10ZH; Aport Vee =5.5 V, Vo = 2.7 V 10 10 vA 
10ZL; Aport Vee- 5.5V, Vo= 0.5 V -10 -10 vA 

Aport -50 -120 -180 -50 -180 
10 

Bport 
Vee- 5.5V; Vo=O 

-25 -52 -90 -25 -90 vA 

loff 
Vee- O, VI or Vo s 4.5 V, 

±100 ±100 vA VeeBIAS-O 

Outputs high 28 36 28 36 

ICC A or B ports Vee- 5.5V, 10=0, Outputs low 38 48 38 48 
mA VI = Vee or GND Outputs 

disabled 
20 32 20 32 

Vee=5V, 
OEhigh 0.02 0.02 mAl 

IceD A or B ports eL,;,50pF 
OElow 0.33 0.33 MHz 

ei Control inputs VI = 2.5 V or 0.5 V 2.5 4 2.5 4 pF 

eio 1/0 ports Vo -2.5 V or 0.5 V 4.5 8 4.5 8 pF 

t All typical values are at Vee = 5 V, TA. 25°C. 
; The parameters 10ZH and 10ZL include the input leakage current. 

-!111ExAs 
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SN54ABTE16245, SN74ABTE16245 
16-BIT INCIDENT·WAVE SWITCHING BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS226D - JULY 1993 - REVISED AUGUST 1994 

live-insertion specifications over recommended operating free-air temperature range 

PARAMETER TEST CONDITIONS 

Vee = 0 to 4.5 V, VeeBIAS = 4.5 V to 5.5 V, 

ICC (VeeBIAS) 
10 (DC) =0 

Vee = 4.5 V to 5.5 v:t:, VeeBIAS = 4.5 V to 5.5 V, 
10(De)=0 

Vee=O, VeeBIAS = 4.5 V to 5.5 V 
Va Aport 

Vee = 0, Vee BIAS = 4.75 V to 5.25 V 

Vee = 0, Vo=O, VeeBIAS = 4.5 V 
10 Aport 

Vee=O, Va = 3V, VeeBIAS = 4.5 V 

t All typical values are at Vee = 5 V. TA = 25°C. 
:t: Vee - 0.5 V < VeeBIAS 

SN54ABTE16245 SN74ABTE16245 

TYPt TYPt 
UNIT 

MIN MAX MIN MAX 

250 700 250 700 

IJA 
20 20 

1.1 1.5 1.9 1.1 1.5 1.9 
V 

1.3 1.5 1.7 1.3 1.5 1.7 

-20 -100 -20 -100 

20 100 20 100 
IJA 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 2) 

FROM 
PARAMETER (INPUT) 

tPLH 
A 

tpHL 

tpLH 
B 

tpHL 

tpZH 
OE 

tpZL 

tpZH 

tpZL 
OE 

tPHZ 
OE 

tpLZ 

tPHZ 
OE 

tpLZ 

TO 
VCC=5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP MAX 

B 

A 

A 

B 

A 

B 

1.5 3.3 4.2 

1.5 3.8 4.6 

1.5 3 3.8 

1.5 3.1 4 

2 3.9 5.3 

2 4.4 5.9 

2 4.5 6 

2 5 6.4 

2 4.9 5.9 

2 3.7 4.6 

2 5.2 6.2 

2 4 5 

~TEXAS 
INSTRUMENTS 

SN54ABTE16245 

MIN MAX 

1.5 5.4 

1.5 5.4 

1.5 4.7 

1.5 4.7 

2 6.4 

2 7 

2 7.3 

2 7.5 

2 7 

2 5.4 

2 7.2 

2 5.8 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN74ABTE16245 
UNIT 

MIN MAX 

1.5 5.2 
ns 

1.5 5.2 

1.5 4.5 
ns 

1.5 4.5 

2 6.2 
ns 

2 6.8 

2 7.1 
ns 

2 7.3 

2 6.7 
ns 

2 5.1 

2 7 
ns 

2 5.5 
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SN54ABTE16245, SN74ABTE16245 
16-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS226D - JULY 1993 - REVISED AUGUST 1994 

extended. switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature, CL = 50 pF (unless otherwise noted) (see Note 4 and Figure 2) 

FROM TO 
PARAMETER 

PNPUT) (OUTPUT) 

tpLH 
B A 

tpHL 

tPLH B A 
tPHL 

tPLH B A 
tpHL 

B A 

tsk(p) A B 

B A 

B A 

tsk(o) A B 

B A 

ttt B A 

tt* A B 

t tr/tf between Va = 1 V 12 V 
:t trltf between 10% and 90% of output waveform 
NOTE 4: Limits are specified but not tested. 

Vcc=SV, 

LOAD TA=2S·C 

MIN TYP 

1.5 3.2 
RX= 130 

1.5 3.8 

1.5 3.1 
RX=260 

1.5 3.5 

1.5 3 
RX=560 

1.5 3.3 

RX-Open 0.1 

0.4 

RX- 26O 0.3 

Rx=Open 0.3 

0.7 

RX- 26O 0.5 

RX- 26O 0.5 0.8 

Rise or fall 
time 3.5 5.5 

10%-90% 

SN54AB'J'E1624S SN74ABTE16245 
UNIT 

MAX MIN MAX MIN MAX 

4 1.5 5 1.5 4.8 
ns 

4.7 1.5 5.8 1.5 5.6 

4 1.5 4.8 1.5 4.6 
ns 

4.4 1.5 5.2 1.5 4.9 

3.8 1.5 4.7 1.5 4.5 
ns 

4.2 1.5 5.1 1.5 4.7 

0.6 2 2 

0.8 2 2 ns 

0.8 2 2 

0.7 1.3 1.3 

1.1 1.3 1.3 ns 

1 1.3 1.3 

1.5 0.5 1.5 0.5 1.5 ns 

7.3 3.5 8.1 3.5 7.9 ns 

extended output characteristics over recommended ranges of supply voltage and operating 
free-air temperature, CL = 50 pF (see Note 4 and Figures 1 and 2) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

A B 
tsk(pr) B A 

tsk(load) B B 

NOTE 4: Limits are specified but not tested. 

4-8 

TEST CONDITIONS LOAD 

VCC = Constant, 
ATA-20·C RX- 56O 

VCC = Constant, RX= 13,26, 
Temperature = Constant or560 

~TEXAS 
INSTRUMENTS 

SNS4ABTE16245 

MIN MAX 

3 

4.5 

4.5 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN74ABTE1624S 

MIN MAX 
UNIT 

2.5 
ns 

4 

4 ns 



A 

B 

SN54ABTE16245, SN74ABTE16245 
16-BIT INCIDENT-WAVE SWITCHING BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS226D - JULY 1993 - REVISED AUGUST 1994 

PARAMETER MEASUREMENT INFORMATION 

Device 1 r---------., 

I I I 
I I I 

I I 
I Y1 

I I 
A I Y2 

• 
I • • I I I 

Device I.r--~, i r-
1- Y1 ---Vi I~ 

I 
I I L _________ .J 

• 

Yn 

tsk(oJ 

Device 
1-Yn 

Device 
n-Yn 

~ I+- tpLH1 --ll+- tPLH1 II 
I I I 
I I 

I ---II+- tpLH2 
II~--~ 

In 

B 

• • tsk(load) ---.. 
Devlcen tsk(temp) r---------., 

I I 
I Y1 

I 
Y2 
• I • • I Yn 

I I L _________ .J 

NOTES: A. Pulse skew, tsk(p), is defined as the difference in propagation delay times tpLH1 and tPHL 1 on thesameterminal at identical operating 
conditions. 

B. Output skew, tsk(o), is defined as the difference in propagation delay of the fastest and slowest paths on a single device that originate 
at either a single input or multiple simultaneously switched inputs, (e.g., ItpLH1 - tpLH21). 

C. Temperature skew, tsk(temp), is the output skew of two devices, both having the same value of VCC ± 1 % and with package 
temperature differences of 20·C from each other. 

D. Load skew, lsk(load), is measured with RX in Figure 2 at 13 Q for one unit and 56 Q for the other unit. 

Figure 1. Voltage Waveforms for Extended Characteristics 

~1EXAS 
INSTRUMENTS 
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SN54ABTE16245, SN74ABTE16245 
16·BIT INCIDENT·WAVE SWITCHING BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS226D - JULY 1993 - REVISED AUGUST 1994 

PARAMETER MEASUREMENT INFORMATION 

SWITCHING TABLE Sl S2 
LOADS 

tPLH/tpHL (A and B port) Up Open 
tPLZ/tpZL Up 7V 
tPHZ/tpZH Up Open 

(0 ;:.., 
! 5000 

3.65 V 

EXTENDED 940 
SWITCHING TABLE Sl S2 

LOADS TIl From Output 
Under Test 

I 
2nF 

tpLHitPHLltsk (A port) Down X 
tPLH/tPHLitsk (B port) Up Open 
tt (A port) (see Note E) Down X 
tt (B port) (see Note F) Up Open 

CL=SOpF 
(see Note A) I 500 0 

tRx= 13.26.560 
Output 
Control 

(low-level 
enabling) 

,..---- 3V 
LOAD CIRCUIT FOR OUTPUTS 

1.SV 
I [l ____ OV 

tpZL -.II ~ ~ LL-I PLZ -I roo-

(seeN~~:~~ L 1•sv \~-;--- 3V 
---II I . OV 

Output I \ ___ U_ 3.5 V 
Waveform 1 I I -I-r-

S2at7V 1 1•5 V I [VOL +0.3V 
(see Note C) - - - VOL 

tpLH -i41~1--~~ I I i 14 ~ tPHL 

Output 

I I 
I ~----... ~ti. - VOH 

!l.SV 1.SV 
_____ -J. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

I tPHZ --.I !.-
tpZH -+I 14- I 

Output I - - - VOH 

~v:~:~ 1 ~~ _ ~H-0.3V=OV 
(see Note C) ------

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

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 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. 
E. tt is measured at 1 V to 2 V. 
F. tt Is measured at 10% to 90%. 

Figure 2. Load Circuit and Voltage Waveforms 

~ThxAs 
INSTRUMENTS 
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SN54ABTE16246, SN74ABTE16246 
11-BIT INCIDENT-WAVE SWITCHING BUS-CONTROL TRANSCEIVERS 

WITH 3-STATE AND OPEN-COLLECTOR OUTPUTS 
SCBS227B - JULY 1993 - REVISED AUGUST 1994 

• 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·lmpedance State During 
Power Up or Power Down 

• Members of the Texas Instruments 
Wldebus™ Family 

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

• Distributed Vee and GND Pin Configuration 
Minimizes Hlgh·Speed Switching Noise 

• 25·0 Series Dampening Resistor on B Port 
• Bus·Hold Data Inputs Eliminate the Need 

for External Pullup Resistors 

• Package Options Include Plastic 300·mil 
Shrink Small·Outline (Dl) and Thin Shrink 
Small·Outllne(DGG) Packages and 380·MiI 
Fine·Pltch Ceramic Flat (WD) Package 
Using 25·mil Center·to·Center Spacings 

description 

SN54ABTE16246 ••. WO PACKAGE 
SN74ABTE16246 ••• OGG OR OL PACKAGE 

(TOP VIEW) 

110EA 1 VeeBIAS 
llDIR llA 

llB 10DIR 
GND 4 GND 
lOB lOA 
9B 9A 

Vee Vee 
8BI 9DIR 

8BO 9 8A 
GND GND 

7A 
681 781 

680 6A 
580 5A 
GND GND 
480 581 

481 4A 
Vee Vee 
380 3A 
281 381 

GND GND 
280 2A 
180 lA 
lBI OE 

The 'ABTE16246 are 11·bit non inverting transceivers designed for synchronous two-way communication 
between buses. These devices consist of open-collector and 3-state outputs. They allow data transmission from 
the A bus to the B bus or from the B bus to theA 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. 
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 precharging of the outputs via Vee BIAS, which establishes a voltage between 1.3 V 
and 1.7 V when Vee is not connected. ' 

The SN74ABTE16246 is available in TI'8 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 SN54ABTE16246 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABTE16246 is characterized for operation from -40°C to 85°C. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75255 

Copyright © 1994, Texas Instruments Incorporated 
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SN54ABTE16246, SN74ABTE16246 . 
11-BIT INCIDENT-WAVE SWITCHING BUS-CONTROL TRANSCEIVERS 
WITH 3-STATE AND OPEN-COLLECTOR OUTPUTS 
SCBS227B-JULY 1993 - REVISED AUGUST 1994 

FUNCTION TABLE 

INPUTS 
OPERATION 

OE OIR 

L L A data to B bus 

L H B data to A bus 

H X Isolation 

logic diagram (positive logic) 

110EA 1 

110lR 
2 

11B 3 

47 

OE 

100lR 

10B 

44 

90lR -----~t-----+--+--------' 

9B--------r-~~_; 

11A 

10A 

t-__ ....-__ --'4~3 9A 

4-12 

r----- -------, 
I 1 

1BI 24 
I 0-___ -+-....::2.::.-6 1A 

1 
1BO ---:::.;23'--_ _;1--< 

1 
I 
I 
1 
1 _______ .J 

To Seven Other Channels 

~TEXAS 
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SN54ABTE16246, SN74ABTE16246 
11·BIT INCIDENT·WAVE SWITCHING BUS·CONTROL TRANSCEIVERS 

WITH 3·STATE AND OPEN·COLLECTOR OUTPUTS 
SCBS227B - JULY 1993 - REVISED AUGUST 1994 

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 •••••.•• . . . . • • . • • . . • . . . . • . • • • • • • . • • . . . . . • . • . . • • • .• 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) (see Note 2): DGG package ................. 0.85 W 

DL package .. . .. .. .. .. .. .. .. ... 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 st~ss 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 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. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considerations application note in the 1994 ABT AdvancedBiCMOS Technology 
Data Book, literature number SeBD002B. 

recommended operating conditions (see Note 3) 
SN54ABTE16246 

MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 

OE 2 
VIH High-level input voltage 

ExceptOE 1.6 

OE 0.8 
VIL Low-level input voltage 

ExceptOE 1.4 

VOH High-level output voltage lA-8A 5.5 

VI Input voltage 0 Vee 

Bbus -12 
10H High-level output current 

9A-llA -24 

Bbus 12 
10L Low-level output current 

A bus 64 

at/av Input transition rise or fall rate Outputs enabled 10 

TA Operating free-air temperature -55 125 

NOTE 3: Unused or floating pins (Input or A-bus 1/0) must be held high or low. 

~TEXAS 
INSTRUMENTS 
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SN74ABTE16246 

MIN NOM 
UNIT 

MAX 

4.5 5 '5.5 V 

2 
V 

1.6 

0.8 
V 

1.4 

0 5.5 V 

0 Vee V 

-12 
mA 

-64 

12 
rnA 

90 

10 nsN 

-40 85 ·e 
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SN54ABTE16246, SN74ABTE16246 . 
11-BIT INCIDENT-WAVE SWITCHING BUS-CONTROL TRANSCEIVERS 
WITH 3-STATE AND OPEN·COLLECTOR OUTPUTS 
SCBS227B- JULY 1993 - REVISED AUGUST 1994 

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

PARAMETER TEST CONDITIONS 
SN54ABTE16246 

MIN TYPt MAX 

VIK VCC 54.5V, 11--lamA -1.2 

VCC = 5.5 V, 101-1 = -100 IlA VCC-0.2 

Sport 10H=-1 mA 2.4 
VCC = 4.5 V 

IOH=-12i'hA 2 
VOH 

VCC-5.5V, 10H=-1 mA 4.5 

9A-llA IOH=-32mA 2.4 
VCC=4.5V 

10H=-64mA 

10H lA-8A VCC = 4.5 V, VOH - 5.5 V 20 

IOl51 mA 0.4 
Sport VCC=4.5V 

IOl=12mA 
VOL 

101.= 64 mA 0.55 
Aport VCC = 4.5 V 

10l = 90 mA 

VI -0.8V 100 

II (hold) Sport 
VCC = 4.5 V 

VI=2V -100· 

VCC = 5.5 V, VI = Ot05.5 V ±500 

Control inputs ±1 
II 

Aor S ports 
VCC = 5.5 V, VI = VCC or GND 

±20 

10ZH* 9A-llA VCC = 5.5 V, VO=2.7V 10 

10Zl* 9A-llA VCC-5.5V, Vo = 0.5 V -10 

Aport -50 -120 -180 
10 

Sport 
VCC =5.5 V, VO=O 

-25 -52 -90 

loll 
VCC- 0, VI or VO:S: 4.5 V, 

±100 
VCCSIAS-O 

Outputs high 28 36 

ICC A or S ports 
VCC = 5.5 V, 10=0, Outputs low 38 48 
VI - VCC or GND Outputs 

20 32 
disabled 

OE high 0.02 
ICCD A or S ports VCC =5V, Cl=50pF 

OElow 0.33 

Ci Control inputs VI = 2.5 V or 0.5 V 2.5 4 

Cio 1/0 ports Vo =2.5 VorO.5 V 4.5 8 

t All typical values are at VCC - 5 V, TA = 25°C. 
* The parameters 10ZH and 10Zl include the input leakage current. 
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SN74ABTE16246 

MIN TYPt MAX 
UNIT 

-1.2 V 

VCC-0.2 

2.4 

2 
V 

4.5 

2.4 

2 

20 !lA 
0.4 

0.8 
V 

0.55 

0.9 

100 

-100 !lA 
±500 

±1 

±20 
!lA 

10 !lA 
-10 !lA 

-50 -180 

-25 -90 
!lA 

±100 !lA 

28 36 

38 48 rnA 

20 32 , 
0.02· mAl 
0.33 MHz 

2.5 4 pF 

4.5 8 pF 



SN54ABTE16246, SN74ABTE16246 
11·BIT INCIDENT·WAVE SWITCHING BUS-CONTROL TRANSCEIVERS 

WITH 3·STATE AND OPEN·COLLECTOROUTPUTS 
SCBS227B - JULY 1993 - REVISED AUGUST 1994 

live-insertion specifications over recommended operating free·air temperature range 

PARAMETER TEST CONDITIONS 

Vcc = 0 to 4.5 V, 

ICC (VCCBIAS) 
10(OC)=0 

vcc - 4.5 V to 5.5 v:t:, 
10(OC)=0 

Vcc=O, 
Vo Aport 

Vcc= 0, 

Vcc= 0, Vo=O, 
10 Aport 

VCC- O, VO=3V, 

t All typical values are at VCC = 5 V, TA _ 25°C. 
:t: VCC - 0.5 V < VCCBIAS 

VCCBIAS - 4.5 V to 5.5 V, 

VCCBIAS = 4.5 V to 5.5 V, 

VCCBIAS = 4.5 V to 5.5 V 

VCCBIAS - 4.75 V to 5.25 V 

VCCBIAS = 4.5 V 

VCCBIAS = 4.5 V 

SNS4ABTE16246 SN74ABTE16246 

MIN TYPt MAX MIN TYPt MAX 

250 700 250 700 

20 20 

1.1 1.5 1.9 1.1 1.5 1.9 

1.3 1.5 1.7 1.3 1.5 1.7 

-20 -100 -20 -100 

20 100 20 100 

UNIT 

IIA 

V 

IIA 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 2) 

FROM 
PARAMETER (INPUT) 

tpLH 
A 

tpHL 

tPLH 
9B-llB 

tpHL 

tPLH§ 

tPLHIf lB-SB 

tPHL 

tpZH 

tpZL 
OE 

tpZH 

tpZL 
OE 

tpHZ 

tpLZ 
OE 

tPHZ 
OE 

tpLZ 

§ Measurement POint IS VOL + 0.3 V. 
If Measurement point is VOL + 1.5 V. 

TO 
vcc=sv, 

(OUTPUT) 
TA=2SoC 

MIN TYP MAX 

B 
1.5 3.1 4.2 

1.5 3.5 4.6 

1.5 
9A-l1A 

3 3.5 

1.5 3.2 4 

1.5 3.2 4 

lA-SA 7.5 5.9 9.7 

1.5 3.2 4 

9A-l1A 2 4.3 5.3 

lA-llA 2 4.4 5.4 

B 
2 4.3 6 

2 4.5 6.4 

9A-llA 2 4.2 5.9 

lA-llA 2 3.5 4.6 

2.5 
B 

4.3 6.2 

2 3.6 5 

~TEXAS 
INSTRUMENTS 

SN54ABTE16246 

MIN MAX 

1.5 5.4 

1.5 5.4 

1.5 4.7 

1.5 4.7 

1.5 4.7 

7.5 10.6 

1.5 4.7 

2 6.4 

2 7 

2 7.3 

2 7.5 

2 7 

2 5.4 

2.5 7.2 

2 5.5 

POST OFFICE BOX 655303. DALlAS, TEXAS 75265 

SN74ABTE16246 
UNIT 

MIN MAX 

1.5 5.2 
ns 

1.5 5.2 

1.5 4.5 

1.5 4.5 
ns 

1.5 4.5 ns 

7.5 10.3 ns 

1.5 4.5 ns 

2 6.2 
ns 

2 6.5 

2 7.1 
ns 

2 7.3 

2 6.7 
ns 

2 5.1 

2.5 7 
ns 

2 5.5 

4-15 



SN54ABTE16246, SN74ABTE16246 
11-BIT INCIDENT-WAVE SWITCHING BUS-CONTROL TRANSCEIVERS 
WITH 3-STATE AND OPEN-COLLECTOR OUTPUTS 
SCBS227B - JULY 1993 - REVISED AUGUST 1994 

extended switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature, CL = 50 pF (unless otherwise noted) (see Note 4 and Figure 2) 

FROM TO 
PARAMETER (INPUT) (OUTPUT) 

tPLH 98-118 9A-11A 
tpHL 

tpHL 18":88 1A-SA 

tPLH 98-118 9A-11A 
tpHL 

tpHL 18-88 1A-8A 

tpLH 
98-118 1A-8A 

tpHL 

tpHL 18-88 1A-8A 

8 A 

!skip) A 8 

8 A 

8 A 

tsk(o) A 8 

8 A 

ttt 8 A 

tt* A 8 

t trllf between Vo = 1 V 12 V. 
:j: trill between 100/0 and 90% of output waveform 
NOTE 4: Limits are specified but not tested. 

LOAD 

RX -130 

RX= 130 

RX=260 

RX=260 

RX=560 

RX·560 

Rx-Open 

RX=260 

RX·Open 

RX=260 

RX-260 

Rise or fall 
time 

10%-90% 

VCC=5V, SN54ABTE16246 SN74ABTE16246 
TA=25·C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

1.5 3.2 4 1.5 5 1.5 4.8 
ns 

1.5 3.8 4.7 1.5 5.8 1.5 5.6 

1.5 3.3 4.2 1.5 5 1.5 4.8 ns 

1.5 . 3.1 4 1.5 4.8 1.5 4.6 
ns 

1.5 3.5 4.4 1.5 5.2 1.5 4.9 

1.5 3.1 4 1.5 4.6 1.5 4.4 ns 

1.5 3 3.8 1.5 4.7 1.5 4.5 
ns 

1.5 3.3 4.2 1.5 5.1 1.5 4.7 

1.5 3 4 1.5 4.6 1.5 4.4 ns 

0.1 0.6 2 2 

0.4 0.8 2 2 ns 

0.3 0.8 2 2 

0.3 0.7 1.3 1.3 

0.7 1.1 1.3 1.3 ns 

0.5 1 1.3 1.3 

0.5 0.8 1.5 0.5 1.5 0.5 1.5 ns 

3.5 5.5 7.3 3.5 8.1 3.5 7.9 ns 

extended output characteristics over recommended ranges of supply voltage and operating 
free-air temperature, CL = 50 pF (see Note 4 and Figures 1 and 2) 

FROM TO SN54ABTE16246 SN74ABTE16246 
PARAMETER 

(INPUn (OUTPUn 
TEST CONDITIONS LOAD UNIT 

MIN MAX MIN MAX 

A B VCC = Constant, 3 2.5 
!sk(temp) ns 

8 A dTA= 20·C RX=560 4.5 4 

!sk(load) B A VCC - Constant, RX-13,26, 
4.5 4 ns 

Temperature - Constant or560 

NOTE 4: Limits are specified but not tested. 

~1ExAs 
INSTRUMENTS 
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SN54ABTE16246, SN74ABTE16246 
11-BIT INCIDENT-WAVE SWITCHING BUS-CONTROL TRANSCEIVERS 

WITH 3-STATE AND OPEN-COLLECTOR OUTPUTS 
SCBS227B - JULY 1993 - REVISED AUGUST 1994 

PARAMETER MEASUREMENT INFORMATION 

Device 1 
r---------, 
I I 
I Y1 

I 
B I 1 1 

1 1 1 

A ---1-"-'" Y2 
• I : 

1 1 1 
Device I.r--~ : r-
1 - Y1 --iii I T\...--.1I 

---l 1.-- tPLH1 ---l ~ tPLH1 I 1 
Device 
1-Yn 

Device 
n-Yn 

1 I 1 
1 1 1 

1 1 
---' ~ tPLH2 1 

1 1---"""", 

I Yn 

L ____ : ____ J tsk(o) i 
• tSkPOad)~ 

Device n tsk(temp) 
In 

r---------, 
I I 
I Y1 

I 

B-~-I-1 
Y2 • • • Yn 

I 
I 
I I L _____ .;.. ___ .J 

NOTES: A. Pulseskew, tsk(p)' isdefinedasthedifference in propagation deiaytimestpLH1 and tpHL 1 onthesameterminal at identical operating 
conditions. 

B. Output skew, tsk(o), is defined as the difference In propagation delay olthe fastest and slowest paths on a Single device that originate 
at either a single input or multiple simultaneously switched inputs, (e.g., ItpLHl - tPLH2')' 

e. Temperature skew, tsk(temp), is the output skew of two devices, both having the same value of Vce ± 1% and with package 
temperature differences of 20·C from each other. 

D. Load skew, tsk(load), is measured with RX in Figure 2 at 13 Q for one unit and 56 Q for the other unit. 

Figure 1. Voltage Waveforms for Extended Characteristics 

-!!11EXAS 
INSTRUMENTS 
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SN54ABTE16246, SN74ABTE16246 
11-BIT INCIDENT·WAVE SWITCHING BUS·CONTROL TRANSCEIVERS 
WITH 3·STATE AND OPEN·COLLECTOR OUTPUTS 
SCBS227B - JULY 1993 - REVISED AUGUST 1994 

PARAMETER MEASUREMENT INFORMATION 

SWITCHING TABLE LOADS S1 S2 
tpUtltpHL (9A -11A and B port) Up Open 

tpLWtpHL (1 A - SA) Up 7V 

3.6SV ·tPLZ/tpZL Up 7V 
tPHZltpZH (except 1A -8A) Up Open 

940 EXTENDED 

From Output 
Under Test 

;,((.

1 
SWITCHING TABLE LOADS 

tPLWtPHL/tsk (A port) 

S1 S2 

Down X 

CL'= SO pF sooo 
(see Note A) T T 

2nF 
tpLWtPHL/tsk (B port) Up Open 
tt (A port) (see Note E) Down X 
tt (B port) (see Note F) Up Open 

tRx= 13,26,560 Output 
Control 

,__--- 3V 
LOAD CIRCUIT FOR OUTPUTS 

(low-level 1.S V 1.S V 
enabling) I a. ____ OV 

tPZL -.I II1II- I 
I I tpLZ ~ ~ 

(seeN~:::; L1.5V \ ~S~--- 3V 

!....JI I. OV 

Output I, __ "':"U_ 3SV 
Waveform 1 I I ·I~ . 

S2at7V 1 1•SV I -[ VOL+0.3V 
(see Note C) . . - - - - VOL 

tPLH ~ .II I 
I 1l1li ~ tpHL 

I ~----"'~rl -- VOH 
Output !1.SV 1.SV 

. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

I tPHZ -.I I+-
tpZH -+I ~ I 

Output I - - - VOH 
Waveform 2 l1.SV "\VVOOIH-0.3V 
S2 at Open'--

(see Note C) ---1------ =OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and Jig capacitance. 

4-18 

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. Wavefom 1 is for an output with intemal conditions such that the output is low except when disabled by the output control. 

Wavefom 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. tt is measured at 1 V to 2 V. 
F. It Is measured at 10% to 90%. 

Figure 2. Load Circuit and Voltage Waveforms 

-!!1TEXAS 
INSTRUMENTS 
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• Members of the Texas Instruments 
Wldebus+™ Family 

• 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) 
< 0.8 V at Vee = 5 V, TA = 25°C 

SN54ABT32245, SN74ABT32245 
36-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS228B -JUNE 1992- REVISED JULY 1994 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• High-Drive Outputs (-32-mA IOH, 
64-mAloL> 

• Bus-Hold Inputs Eliminate the Need for 
External Pullup Resistors 

• Packaged in 10o-Pin Plastic Thin Quad 
Flat (PZ) Package With 14 x 14-mm Body 
Using O.5-mm Lead Pitch 

SN74ABT32245 ••• PZ PACKAGE 
(TOP VIEW) 

description 

1A9 
2A1 

GND 
2A2 
2A3 
2A4 
2A5 

GND 
2A6 
2A7 
2A8 
2A9 
Vee 
3A1 
3A2 
3A3 
3A4 

GND 
3A5 
3A6 
3A7 
3A8 

GND 
3A9 
4A1 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

51 

~V~~M~~~M~~~~~~~aa«~~Q~GW 

189 
281 
GND 
282 
283 
284 
285 
GND 
286 
287 
288 
289 
Vee 
381 
382 
383 
384 
GND 
385 
386 
387 
388 
GND 
389 
481 

The 'ABT32245 are 36-bit (quad 9-bit) noninverting 3-state transceivers designed for synchronous two-way 
communication between data buses. The control-function implementation minimizes external timing 
requirements. 

These devices can be used as four 9-bit transceivers, two18-bit transceivers, or one 36-bit transceiver. They 
allow 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. 

Widebus+ and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWiSE NOTED 11111 d ...... nt contains PRODUCTTON =1=:; ~rr:: ~='~=~:ardco:,rm\O 
Production pro .... lng _ not noc .... ~1y Include I881Ing n 
param ...... 

~TEXAS 
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Copyright © 1994. Texas Instruments Incorporated 



SN54ABT32245, SN74ABT32245 
36·BIT BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS228B - JUNE 1992 - REVISED JULY 1994 

description (continued) 

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. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN54ABT32245 is characterized for operation over the full military temperature range of -55·C to 125·C. 
The SN74ABT32245Is characterized for operation from -40·C to 85·C. 

FUNCTION TABLE 
(each 9-blt section) 

INPUTS 
OPERATION 

OE DIR 

L 

L 

H 

L B data to A bus 

H A data to B bus 

X Isolation 

~TEXAS 
INSTRUMENTS 
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logic diagram (positive logic) 

10rR ~90~--f 

~ ______ -+-+ ________ ~~8~9 10E 

.------
1 

92 
1A1 --+I-+--f 

1 
1 
1 
1 L. ___ _ 

----., 
One of Nine 1 
Channels 1 

1 
1 

.-..._+1-84- 1B1 

~ 
To Eight Other Channels 

2DIR ~36~--I 

~ ______ -+-+ ________ ~~3~7_20E 

2A 1 _2-+-+---1 
1 
1 
1 
1 
1 L. ___ _ 

----., 
One of Nine 1 
Channels 1 

1 
1 

.-.... +1--'7'-'4_ 2B1 

To Eight Other Channels 

SN54ABT32245, SN74ABT32245 
36-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS228B - JUNE 1992 - REVISED JULY 1994 

40 
30lR --""-"-1 

~ ______ -+-+ ________ ~~39~30E 
----., 

One of Nine 1 
3A 1 .......;..;14'-+-+---1 

1 
1 
1 

Channels 1 
1 
1 

1 
1 62 

.-.... -t----'-3B1 

1 1 L. ____ _ ----..I 
~ 

To Eight Other Channels 

4DIR --=..:86~--I 

~ ______ -+-+ ________ ~~87~40E 

4A1 25 

1--..._+--'5:....:.1- 4B 1 

To Eight Other Channels 

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

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltagl3 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: SN54ABT32245 .................................. 96 mA 

SN74ABT32245 ................................. 128 mA 
Input clampcurrent, 11K (VI < 0) .........................................................•. -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air) (see Note 2) .............................. 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 device reliability. 

NOTES: 1. The input and output negative-vollage ratings may b6 exceeded if the input and output clamp-current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 75 mils. 

For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SCBD002B. 

~TEXAS 
INSTRUMENTS 
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SN54ABT32245, SN74ABT32245 
36·BIT BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS228B-JUNE 1992 - REVISED JULY 1994 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input vo~age 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

l!.tll!.v Input transition rise or fall rate 

l!.tll!.Vee Power-up ramp rate 

TA Operating free-air temperature 

PRODUCT PREVIEW InIOnnation con ..... prodUCl8ln the formative or en phase 01 daVIIopmant. Cha_. data and oilier 
flcaUons "" dlllgn goals. T .... __ the right to 

or dlaconunllt _ prodUC18 without noll ... 

5-6 

I Outputs enabled 

~TEXAS 
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SN54ABT32245 SN74ABT32245 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 .:!it- 2 V 

,$8 0.8 V 

o .. t&ee 0 Vee V 

e'" -24 -32 rnA 

A:T 48 64 rnA 

J? 10 10 ns/V 
"'(,200 200 IJS/V 

-55 125 -40 85 °e 



SN54ABT32245, SN74ABT32245 
36·BIT BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS228B-JUNE 1992-REVISEDJULY 1994 

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

SN54ABT32245 SN74ABT32245 
PARAMETER TEST CONDITIONS 

V,K Vee = 4.S v, 1,=-18mA 

Vee =4.5 V, IOH=-3mA 

Vee=SV, IOH=-3mA 
VOH 

IOH--24mA 
Vee=4.S v 

10H =-32 mA 

IOL=48mA 
VOL Vee=4.S V 

10L=64mA 

Control 
Vee = OtoS.S V, V, = Vee or GND 

" 
inputs 

A or B ports Vee=2.1 VtoS.SV, V, = Vee or GND 

V, =0.8V 
"(ho'd) A or B ports Vee = 4.S V 

V,=2V 

10ZPU:l: 
Vee = Ot02.1 V, Vo = O.S V to 2.7 V, 
OE.X 

10ZPD:I: 
Vee =2.1 VtoO, Vo = O.S V to 2.7 V, 
OE=X 

'OZH§ Vee = 2.1 VtoS.S V, Vo = 2.7 V, OE~2V 

10ZL§ Vee - 2.1 V to S.S V, Vo-O.S V, OE~2V 

loff Vee- O, V, or Vo S 4.S V 

'eEX Vee- S.SV, VO=S.SV I Outputs high 

lOll Vee = S.S V, Vo = 2.S V 

Vee = S.S V, Outputs high 

ICC '0=0, Outputs low 
V, = Vee or GND Outputs disabled 

dlee# 
Vee = S.S V, One input at 3.4 V, 
Other inputs at Vee or GND 

ei 
Control 

V, = 2.S VorO.S V 
inputs 

eio A or B ports Vo = 2.S V or O.S V 

t All typical values are at Vee = S V, TA = 2Soe. 
:I: This parameter is specified by characterization. 

MIN TYPt MAX MIN 

-1.2 

2.S 2.S 

3 3 

2 

2 

O.SS 

±1 

±20 

100 '*' 100 

-100 ,§ -100 

4.~ ±SO 
A 

;S' 
{;j ±SO 

§! 10 

-10 

±100 

SO 

-SO -100 -180 -SO 

3 

20 

2 

1 

3.S 

9.S 

§ 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. 

TYpt 

-100 

3.S 

9.S 

# 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 InIonna1ion COI1Cll1ltl producllin the _ve or 
d .. ~n ph... 01 development. C__ daIa and othor 
:;,.~~t'&'~":==:'OMIthtrightto -!llExAs 

INSTRUMENTS 
POST OFFICE BOX 655303 • DAU.AS. TEXAS 75265 

MAX 

-1.2 

O.SS 

0.S5 

±1 

±20 

±SO 

±So 

10 

-10 

±100 

SO 

-180 

3 

20 

2 

1 

UNIT 

V 

V 

V 

IlA 

IlA 

IlA 

IlA 

IlA 
IlA 
IlA 
IlA 
mA 

mA 

mA 

pF 

pF 
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SN54ABT32245, SN74ABT32245 
36-BIT BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS228B -JUNE 1992 - REVISED JULY 1994 

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

FROM 
PARAMETER (INPIJT) 

tPLH 
AorB 

tPHL 

tPZH 

tPZL 
OE 

tPHZ 
OE 

tPLZ 

PRODUCT PREVIEW Information concemo...-III BII_or 
~ 01 _.pmont. C_rIoIIc dati and • ..., 

".lIIdeaIgn goOII. T .... iIIIInI1nanta ...... BllrightlO 
nge or dI_nut"'" prod_WIthout notice. 

5-8 

TO 
VCC=5V, 
TA = 25°C 

(OUTPUT) 
MIN TYP MAX 

1.7 3.2 
BorA 

1.7 3.3 

BorA 
1.6 4.2 

2.7 5.2 

BorA 
1.3 3.9 

2 4.4 

~TEXAS 
INSTRUMENTS 

4.4 

4.6 

6.1 

7 

6.1 

6.6 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54ABT32245 SN74ABT32245 
UNIT 

MIN M!,.¥ MIN MAX 

1.7 _~.3 1.7 5 

1.7 -,~1'5.3 
ns 

1.7 5.2 

1.~"" 7.6 1.6 7.3 

g ns 
8.2 2.7 8.1 

1:$.3 6.7 1.3 6.5 

({ 
ns 

2 7.2 2 6.9 



SN54ABT32245, SN74ABT32245 
36·BIT BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS228B - JUNE 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output _ ..... _~~~5VOVO 0v-__ J 

Under Test 

CL =50pF 
(see Note A) I 5000 

TEST S1 

tPLH/tpHL Open 

tpLZ/tpZL 7V 

tpHzltpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------X1.5 V 

------'. 1'------- OV 
14--tw~ 

1 1~--3V 

Input 3 X",1._5_V __ 0 V 

Input 
(see Note B) 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1_.5_V_--J¥"1-.5-V-- :: 

tpLH --J.---.! ~ tpHL 

1 I I ~--VOH 
1 !1.5V 1 1.5V 

--of-I--J· 1 VOL 

tPHL ~ *-+ tpLH 

\L v.:::-I VOH 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

14t·~ ~ 
1 su th 1 

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

SETUP AND HOLD TIMES 

~1.5 V ~1..1._5V ___ :: 

tpZL ~ 14- 1 

1 ItPLZ --' ~ 
---;'I"""{. 1 p'--- 3.5 V 

1 \.1.5 V 1 VOL + 0.3 V 
1 • 1 - --- VOL 

1 ~Z~ j4-
tpZH ~ 1 

I --- VOH 

\.1.5 V T1.5V 
. -- VOL 

Output 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

!1.5V ~H-0.3V 
----'. ..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 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 1. Load Circuit and Voltage Waveforms 

~1ExAs 
INSTRUMENTS 
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SN54ABT32316, SN74ABT32316 
16·BIT TRI·PORT UNIVERSAL BUS EXCHANGERS 

SCBS179A-JUNE 1992 - REVISED JULY 1994 

• Members of the Texas Instruments 
Wldebus+™ Family 

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

• State-of·the-Art EPIC·lIS™ BICMOS Design 
Significantly Reduces Power Dissipation 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• USETM (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 

• Hlgh·Drlve Outputs (-32·mA IOH' 
64-mAloLl 

• Bus Hold on Data Inputs Eliminates the 
Need for External PulluplPulidown 
Resistors 

• Packaged In SO-Pin Plastic Thin Quad 
Flat (PN) Package With 12 x 12·mm Body 
Using O.5-mm Lead Pitch 

SN74ABT32316 . .. PN PACKAGE 
(TOP VIEW) 

OONnn~~~nnnrow~~w~~~~~ 

A2 1· I 60 C8 

A3 59 C7 
A4 58 C6 

GND 57 GND 
A5 

VCC 
GND 
A10 
A11 
A12 
A13 
A14 

GND 
A15 
A16 
NC 

NC - No internal connection 

Widebus+. EPIC-lIB. and UBE are trademarks of Texas Instruments Incorporated. 

56 C5 
55 C4 
54 C3 
53 C2 
52 C1 

51 VCC 
50 GND 
49 816 
48 815 
47 814 
46 813 
45 812 
44 GND 
43 811 
42 810 
41 89 

~TEXAS 
INSTRUMENTS 

Copyright © 1994. Texas Instruments Incorporated 
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SN54ABT32316, SN74ABT32316 
16-BIT TRI·PORT UNIVERSAL BUS EXCHANGERS 

SCBS179A-JUNE 1992-REVISEDJULY 1994 

description 

5-12 

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 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 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. 

-!/} 1ExAs 
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SN54ABT32316, SN74ABT32316 
16·BIT TRI·PORT UNIVERSAL BUS EXCHANGERS 

Function Tables 

STORAGEt 

INPUTS 
OUTPUT 

CLKENA CLKA LEA A 

H X L X ao:!: 
L i L L L 

L i L H H 

X H L X ao:!: 
x L L X ao:!: 
x x H L L 

X X H H H 

t A-port register shown. B and C ports are similar but 
use CLKENB, CLKENC, CLKB, CLKC, LEB, and 
LEC. 

:!: output level before the indicated steady-state input 
conditions were established. 

A-PORT OUTPUT 

INPUTS 

OEA SELA 
OUTPUT A 

H X Z 

L H Output of C register 

L L Output of B register 

B-PORT OUTPUT 

INPUTS 
OUTPUTB 

OEB SELB 

H X Z 

L H Output of A register 

L L Output of C register 

C·PORT OUTPUT 

INPUTS 
OUTPUTC 

OEC SELC 

H X Z 

L H Output of B register 

L L Output of A register 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SCBS179A- JUNE 1992- REVISED JULY 1994 
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SN54ABT32316, SN74ABT32316 
16-BIT TRI·PORT UNIVERSAL BUS EXCHANGERS 

SCBS1.79A-JUNE 1992 - REVISED JUI.Y 1994 

logic diagram (positive logic) 

5-14 

r-----------------~ 
I 
I 

OEC 

SELC 

CLKC 74 

CLKENC 73 

LEC 75 

C1 52 

OEB 

SELB -=----1 

CLKB ~-----t 

CLKENB ------u 
LEB .....::..:--------1 

B1 32 

OEA 

SELA 

CLKA 22 
~----+-I> CLK 

CLKENA 21 
>----!~C 

LEA 23 

A1 80 

~1ExAs 
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SN54ABT32316, SN74ABT32316 
16·BIT TRI·PORT UNIVERSAL BUS EXCHANGERS 

SCBS179A - JUNE 1992 - REVISED JULY 1994 

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, (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: SN54ABT32316 .................................. 96 mA 

SN74ABT32316 ................................. 128 mA 
Input clamp current, 1,K (V, < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air) (see Note 2) ............................... 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. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 75 mils. 

For more information, refer to the Package Thermal Gonsiderationsapplication note in the 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number seBD002B. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

V,H High-level input voltage 

V,L Low-level input voltage 

V, I nput voltage 

IOH High-level output current 

IOL Low-level output current 

At/Av I nput transition rise or fall rate IOutputsenabled 

Atl/Nee Power-up ramp rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating control pins must be held high or low. 

PRODUCT PREVIEW InlorrnaGon concern. prodUC1O In 1he Iormaave or 

d~~':are~~CI::'.~c"::,,=~,,,: :Cnge or discontinue"'" prodUCII wllhout noaco. -!/} TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAUAS. TEXAS 75265 

SN54ABT32316 SN74ABT32316 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 '*' 2 V 

# 0.8 V 

0 il6e 0 Vee V 

J.... -24 -32 mA 

:;:T 48 64 mA 

",,0 10 10 ns/V 

~OO 200 IJS/V 

-55 125 -40 85 ·e 
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SN54ABT32316, SN74ABT323t6 
16"BIT TRI·PORT UNIVERSAL BUS EXCHANGERS 

SCBSI79A-JUNE 1992 - REVISED JULY 1994 

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

SN54ABT32316 SN74ABT32316 
PARAMETER TEST CONDITIONS 

VIK Vcc= 4.5 V, 11=-18mA 

Vcc= 4.5 V, 10H=~mA 

VCC = 5 V, IOH=-3mA 
VOH 

VCC - 4.5 V 
IOH=-24mA 

IOH=-32 mA 

10l ",48 mA 
VOL VCC=4.5 V 

IOl=64 mA 

Control inputs VCC = 0 to 5.5 V, VI = VCC or GND 

II A,B,orC 
VCC =2.1 Vt05.5 V, VI = VCC or GND ports 

II(hold) 
A, B, orC VI -0.8V 

ports 
Vcc = 4.5 V 

VI=2V 

10ZPU:J: 
VCC=Ot02.1 V, Vo = 0.5 Vt02.7 V, 
OE=X 

10ZPD:J: 
VCC=2.1 VtoO, Vo = 0.5 V to 2.7 V, 
OE=X 

10ZH§ Vcc = 2.1 V to 5.5 V, VO=2.7V, OE~2V 

10Zl§ Vcc = 2.1 V to 5.5 V, VO=0.5V, OE~2V 

loff Vcc- O, Vl orVOS4.5V 

ICEX VCC-5.5 V, Vo = 5.5 V I Outputs high 

10~ Vcc = 5.5 V, VO=2.5V 

VCC=5.5V, Outputs high 

ICC 10=0, Outputs I~w 
VI = VCC or GND Outputs disabled 

AICC# 
Vcc = 5.5 V, One input at 3.4 V, 
Other inputs at VCC or GND 

Ci Control inputs VI =2.5 VorO.5 V 

Cio 
A,B,orC 

Vo = 2.5 V or 0.5 V 
ports 

t All tYPical values are at VCC = 5 V, TA = 25·C. 
:J: This parameter is specified by characterization. 

MIN TYPt MAX MIN TYpf 

-1.2 

2.5 2.5 

3 3 

2 

2 

0.55 

±1 

±20 

100 100 

-100 iff -100 

Q$ ±50 

t; 
j£j 

±50 

1'1.° 10 
<:to 

-10 

±100 

50 

-50 -100 -180 -50 -100 

2 

40 

1 

0.5 

3 3 

11.5 11.5 

§ 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 ex6eed 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 Inlormallon concams produClsln Ihe _ or 
.... Ian IIMR 01 _opment. C_c daIa and 0111_ 
speclftcallo .. era design g .. 1a. T .... lnstrumenllrsservaslhe ~ghllO 
chal1il8 or dlSoondnue _ producll wllhout nodce. 
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MAX 

-1.2 

0.55 

±1 

±20 

±50 

±50 

10 

-10 

±100 

50 

-180 

2 

40 

1 

0.5 

UNIT 

V 

V 

V 

IJA 

IJA 

IJA 

IJA 

IJA 
IJA 
IJA 
IJA 
mA 

mA 

mA 

pF 

pF 



SN54ABT32316, SN74ABT32316 
16-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 

SCBS179A- JUNE 1992 - REVISED JULY 1994 

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

SN54ABT32316 SN74ABT32316 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency 0 150 0 150 MHz 

lE high 3.3 '* 3.3 
tw Pulse duration ns 

ClK high or low 3.3 !§ 3.3 

A, B, or C before ClK'!' 2.4 ~ 2.4 

tsu Setup time A or B before lEJ. 2.1;'" 2.1 ns 

ClKEN before ClK'!' 3§ 3.2 

A, B, or C after ClK'!' "",tD4 1.4 

th Hold time A or B after lEJ. ~2.1 2.1 ns 

ClKEN after ClK'!' 1.1 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 PARAMETER 
(INPUT) 

fmax 

tPlH 
A,B,orC 

tpHl 

tplH 
SEl 

tpHl 

tplH 
lE 

tpHl 

tPlH 
ClK 

tpHl 

tpZH 
OE 

tpZl 

tpHZ 
OE 

tpLZ 

PRODUCT PREVIEW Into"""Uon concamo pnlducfoln tile tormallve or en phaae 01 dmiopment Cha_BIIO data and _ 
lcollo .. Ire doolgn gOOlo. _Ins .................. tile right .. 

o ngo or dloconunuo _ pnlduCII without nau ... 

TO 
(OUTPUT) 

C,B,orA 

C, B, orA 

C, B,orA 

C, B, orA 

C, B, orA 

C, B, orA 

-!!11EXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAu.AS. 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 6.7~ 1.4 6.5 

@' 
ns 

1.8 1.8 6.5 

2.6 ,&8 2.6 7.5 

2.6 1<..""" 7.4 
ns 

2.6 6.9 

2.~ 8 2.5 7.5 

~ 
ns 

7.2 2.5 6.7 

~: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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SN54ABT32316, SN74ABT32316 
16·BIT TRJ·PORT UNIVERSAL BUS EXCHANGERS 

SCBS179A-JUNE 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output __ --4t-~5VOO\llnv----,/ 
Under Test 

TEST S1 

CL=50pF 
(see Note Al I 500n 

LOAD CIRCUIT FOR OUTPUTS 

14--tw~ 
I Ir-__ 3V 

Input 3 X",,1_.5_V __ 0 V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

tPLI·jltPHL Open 
tpLz/tpZL 7V 
tPHZ/tpZH Open 

3V 
Timing Input -------X 1.5 V 

____ -oJ. 1'-______ OV 

Data Input 

I .. t ~ ~ I su th I 

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

SETUP AND HOLD TIMES 

Input 
(seeNoteBI ~ ... 1.5_V __ J~",,1_.5_V ___ :: 

Output 
Control 

3V 

=41.5 V ~\.1._5_V __ _ 
OV 

tpLH -J.--.! H tpHL 

1 I ~-VOH 
1 !1.5V i 1.5V 

--+-1 --' 1 VOL 

tpHL --l.---.i i4---f- tPLH 

Output 

\L v.::-I VOH 
,1.5V T1.5V 

. - VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

Output 
Waveform 1 

S1 at 7 V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

tpZL ~ 14- 1 

1 I tPLZ -.I ~ 
---;-1 ""{. 1 1, .... -- 3.5 V 

1 ,1.5 V 1 -/VOL+0.3V 
1 . 1 T --- VOL 
1 I~PHZ ~ jo4-

tpZH~ _ 1 

I --- VOH 
!1.5V ~H-0.3V 

__ -oJ. =OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

NOTES: A. CL includes probe and jig capacitance. 

5-18 

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 tirne with one transition per measurement. 

Figure 1, Load Circuit and Voltage Waveforms 

~TEXAS 
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SN54ABT32318, SN74ABT32318 
18·BIT TRI·PORT UNIVERSAL BUS EXCHANGERS 

• Members of the Texas Instruments 
Widebus+™ Family 

• typical VOLP (Output Ground Bounce) 
< 0.8 VatVee= S V, TA = 2SoC 

• State-of·the-Art EPIC-nBTM 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-mAIOd 

• Bus Hold Inputs Eliminate the Need for 
External Pullup/Pul1down Resistors 

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

• Packaged In 8O-Pln Plastic Thin Quad 
Flat (PN) Package With 12 x 12-mm Body 
Using O.S-mm Lead Pitch 

SN74ABT32318 •.• PN PACKAGE 
(TOP VIEW) 

5~Fgo~~~OO~~.MNO_O 
~wwwww~~~oZ~~~~~Z~~~ 
<00 Ooo~OOO>~OOOOO~OOO 

oo~~nnMnnnnro~~~~~M~~~ 

• 60 C8 
A3 C7 
A4 C6 

GND GND 
C5 
C4 
C3 
C2 
C1 

Vcc Vcc 
GND 11 GND 
A10 818 
A11 817 
A12 816 
A13 815 
A14 814 

GND GND 
A15 813 
A16 812 
A17 811 

~n~~~~v~~~~~~~~$~~~~ 

~~~~mmm-N8OM.~~~o~mo < ~w~mm zmmmmmzmm-
d~ ~~d >~ ~ m 

Widebus+. EPIC-lIB. and UBE are trademarks of Texas Instruments Incorporated. 

~TEXAS 
INSTRUMENTS 

Copyright © 1994. Texas Instruments Incorporated 
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SN54ABT32318, SN74ABT32318 
18~BIT TRI·PORT UNIVERSAL BUS EXCHANGERS 

SCBS180A-JUNE 1992.- REVISED JULY 1994 

description 

5-20 

The 'ABT32318 consists of three 18-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 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 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 SN54ABT32318 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT32318 is characterized for operation from -40°C to 85°C. 

-!I1lEXAS 
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SN54ABT32318, SN74ABT32318 
18-BIT TRI·PORT UNIVERSAL BUS EXCHANGERS 

Function Tables 

STORAOEt 

INPUTS 
OUTPUT 

CLKA LEA A 

i L L L 

i L H H 

H L X Qa:!: 
L L X Qa:!: 
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. 

A·PORT OUTPUT 

INPUTS 

OEA SELA 
OUTPUT A 

H X Z 
L H Output of C register 

L L Output of B register 

S·PORT OUTPUT 

INPUTS 

OEB SELB 
OUTPUTS 

H X Z 

L H Output of A register 

L L Output of C register 

C·PORT OUTPUT 

INPUTS 
OUTPUTC 

OEC SELC 

H X Z 

L H Output of B register 

L L Output of A register 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 752155 

SCBS180A-JUNE 1992- REVISED JULY 1994 
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SN54ABT32318, SN74ABT32318 
18·BIT TRI·PORT UNIVERSAL BUS EXCHANGERS 

SCBS180A-JUNE1992-REVISEDJULY 1994 

logic diagram (positive logic) 

5-22 

r-~---------------' 

OEC _7_7 -a >--------1---1-----+--+---..,., 
SElC _7_6 __ -. 

ClKC _7;...,;4 ___ --1 

lEC _7-"5 ______ --1 

C1 52 

OEB 

SElB~---I 

ClKB ....;2_7 ___ --1 

lEB _2_6 ______ --1 

B1 28 

OEA 

SElA---'--=----I 

ClKA ....;22=-___ -1 
Q 

">-----+-1> ClK 

lEA ....:2=3 ______ --1 

A1 80 ' 
L. __________ ..2~~~::I:...J 

~1ExAs 
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SN54ABT32318, SN74ABT32318 
18-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 

SCBS180A - JUNE 1992 - REVISED JULY 1994 

absolute maximum ratings over operating free-a·ir 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: SN54ABT32318 .................................. 96 mA 

SN74ABT32318 ................................. 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) (see Note 2) .............................. 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. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 75 mils. 

For more information, refertothe Package Thermal Gonsiderationsapplication note inthe 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 3) 

VCC Supply voltage 

VIH High-level input voitage 

Vil low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOl low-level output current 

AIIAv I nput transition rise or fall rate I Outputs enabled 

At/AVCC Power-up ramp rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating control pins must be held high or low. 

PRODUCT PREVIEW Information _. products In the rarmaava or 
~ 01 _apmont. Chl_~atlc _ and .... 

0 .. IJ8daolgngosl .. TtuaInslrU __ the~hI'" 
go ordisconUn .. _ prod_wlthout.OIIco. . ~1ExAs 

INSTRUMENTS 
POST OFFICE BOX 655303 • DAll.AS. TEXAS 75265 

SN54ABT32318 SN74ABT32318 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 

"*' 
2 V 

# 0.8 V 

0 Bec 0 VCC V 

f... -24 -32 mA 

",::J 48 64 rnA 

~ 10 10 ns/V 
"'{!-OO 200 Jl1S/V 

-55 125 -40 85 ·C 
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SN54ABT32318, SN74ABT32318 
18-BIT TRI·PORT UNIVERSAL BUS EXCHANGERS 

SCBS180A-JUNE 1992-REVISEDJULY 1994 

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

SN54ABT32318 SN74ABT32318 
PARAMETER TEST CONDITIONS 

VIK VCC-4.5V. 11--18mA 

VCC= 4.5V. IOH=-3mA 

VCC=5V, IOH=-3mA 
VOH 

IOH--24mA 
VCC = 4.5 V 

IOH--32mA 

IOl=48mA 
VOL VCC-4.5V 

. IOL-64 rnA 

Control inputs VCC" Oto 5.5 V, VI ., VCC or. GND 

II A, B, orC 
VCC - 2:1 V to 5.5 V, VI = VCC or GND ports 

A, B, orC VI =O.SV 
II (hold) ports 

VCC=4.5V 
VI-2V 

10ZPU:l: 
Vee=Ot02.1 V, Vo = 0.5 Vt02.7V, 
QE.x 

IOZPD:I: 
VCC=2.1 VtoO, Vo = 0.5 V to 2.7 V, 
OE=X 

10ZH§ VCC - 2.1 V to 5.5 V. VO-2.7V, QE",2V 

10ZL§ VCC=2.1Vt05.5 V, VO-0.5V, OE",2V 

loft Vec=O, Vl orVO:!>4.5V 

ICEX VCC- 5•5V• Vo - 5.5 V I Outputs high 

10~ VCC=5.5V, VO=2.5V 

Vcc= 5.5V. Outputs high 

ICC 10=0, Outputs low 
VI = Vee or GND Outputs disabled 

t.ICC# 
VCC- 5.5V, One input at 3.4 V, 
Other inputs at VCC or GND 

Ci ContrOl inputs VI - 2.5 V or 0.5 V 

Cio 
A. B. orC 

VO=2.5 V or 0.5 V 
ports 

t All typical values are at VCC = 5 V. TA ., 25·C. 
:I: This parameter is specified by characterization. 

MIN TYPt MAX MIN TYPt 

-1.2 

2.5 2.5 

3 3 

2 

2 

0.55 

0.55 

±1 

±20 

100 M~ 100 

-100 dF -100 

If 
"A.. 

±50 

.I ±50 

.Q, 10 

-10 

±100 

50 

-50 -100 -180 -50 -100 

2 

45 

1 

0.5 

3 3 

11.5 11.5 

§ 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 voltage level rather than VCC or GND. 
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MAX 

-1.2 

0.55 

0.55 

±1 

±20 

±50 

±50 

10 

-10 

±100 

50 

-180 

2 

45 

1 

0.5 

UNIT 

V 

V 

V 

IIA 

IIA 

IIA 

IIA 

IIA 
IIA 
IIA 
IIA 
rnA 

mA 

mA 

pF 

pF 



SN54ABT32318, SN74ABT32318 
18-BIT TRI-PORT UNIVERSAL BUS EXCHANGERS 

SCBS180A-JUNE 1992- REVISED JULY 1994 

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

SN54ABT32318 SN74ABT32318 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency 159&- 150 MHz 

LE high 3.3 M$!I 3.3 
tw Pulse duration 

.iF! 
ns 

CLK high or low 3.3 3.3 

A, B, or C before CLKi 2.4 ,,%' 2.4 
tsu Setup time 

A, B, or C before LEJ- 2.~'M' 
ns 

2.1 

A, B, or C after CLKi ;.1:1 1.4 
th Hold time 

A, B, or C after LEJ- <:2.1 
ns 

2.1 

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

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

fmax 

tpLH 

tpHL 
A, B, orC C, B, orA 

tpLH 
SEL 

tpHL 

tpLH 
LE 

tpHL 

tpLH 
CLK 

tPHL 

tpZH 

tpZL 
OE 

tPHZ 
OE 

tpLZ 

PRODUCT PREVIEW Information concerns prod_In tile IannOUve or =1 n phase 01 development Ch8racte~atl. _ and olllor 
Ica1Iono all cIoolgn goal •. T .... lnstruments ... orveo 1110 right 10 

• ngo or dloconllnuo _ products without nOli ... 

C, B, orA 

C, B, orA 

C, B,orA 

C, B,orA 

C, B,orA 
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SN54ABT32318 SN74ABT32318 
UNIT 

MIN MAX MIN MAX 

150 150 MHz 

1.4 6.5 1.4 6.1 
rlS 

1.1 6.S 1.1 6.6 

1.4 6.S;.. 1.4 6.5 

ff$ 
ns 

loS 1.S 6.5 

2.6 dY S 2.6 7.5 

2.6;.'" 7.4 
ns 

2.6 6.9 

2.g.' S 2.5 7.4 

.'f.JS. ns 
7.2 2.5 6.7 

4,"".4 6.9 1.4 6.S 
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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SN54ABT32318, SN74ABT32318 
18·BIT TRI·PORT UNIVERSAL BUS EXCHANGERS 

SCBS180A-JI.JNE 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 
From OutPut._ ..... _~.-~s'V°'V°lrn __ ~ 

Under Test 

o Open 
TEST Sl 

CL = SO pF 
(see Note A) T soon 

LOAD CIRCUIT FOR OUTPUTS. 

14-- tw----+l· 

I 1~--3V 

Input 3 X,-1_.S_V __ OV 

VOLTAGE WAVEFORMS 
PULSE DURATION 

tPLWtpHL Open 
tPLZ/tpZL 7V 
tPHZ/tpZH Open 

3V 
TImIng Input ------N.S V 

------'. 1'------- OV 

Data Input 

141.~ .1 I au th I 

--~*1.SV ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

Input 
(see Note B) ~I ... 1,_S_V_--JX"1-.S-V-- 3V 

I OV 

Output 
Control =41.SV ~,"1._S_V __ _ 

3V 

OV 

tPLH~ ktPHL 

1 I I ~--VOH 
1 !1.5V I 1.SV 

--+-1 .....J. I VOL 

tPHL~ ~tPLH 

Output 

\L v.:::-I VOH 
,1.SV T1.SV 

. -- VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

tpZL ~ 14- I 
1 I tPLZ --+I ~ 

---;'I'""'~. I p-- 3.SV 
1 ,1.SV I VOL+0.3V 
I I --- VOL 

1 ~HZ~ ~ 
tpZH ~ I 

I --- VOH 
!1.SV ~H-0.3V 

___ oJ. =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 = 50 n. tr ~ 2.5 ns, If ~ 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 

~1ExAs 
INSTRUMENTS 
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SN54ABT32501, SN74ABT32501 
36-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS229A- JUNE 19~2- REVISED JULY 1994 

• Members of the Texas Instruments 
Wldebus+T" Family 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee = 5 V, TA = 25°C 

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

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• USTT" (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation In Transparent, 
Latched, or Clocked Mode 

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

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

• Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulidown 
Resistors 

• Packaged in 100-Pin Plastic Thin Quad 
Flat (PZ) Package With 14 x 14-mm Body 
Using 0.5-mm Lead Pitch 

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

SN74ABT32501 ... PZ PACKAGE 
(TOPVIEWj 

I««~ IDIDID ~~~o~~~~~ffiffi~og~~~~~~~o~~~ 
«««~«««««o~uau~olDlDlDlDlD~1D1D1D 
NNN NNNNNNNN>NNNNNNNN NNN 

2Al0 2Bl0 
2A9 2 2B9 

GND 3 GND 
2A8 4 2B8 
2A7 5 2B7 
2A6 6 2B6 
2A5 7 2B5 

GND 8 GND 
2A4 9 2B4 
2A3 10 2B3 
2A2 11 2B2 
2Al 12 2Bl 
VCC 13 VCC 
lAl 14 1Bl 
lA2 15 61' lB2 
lA3 16 60 183 
lA4 17 59 184 

GND 18 58 GND 
lA5 19 57 185 
lA6 20 56 lB6 
lA7 21 55 lB7 
lA8 22 54 lB8 

GND 23 53 GND 
lA9 24 52 189 

lAl0, 25 51 lBl0 

26272829303132333435363738394041424344454647484950 

~ N MO '<til) (0 I'-COI«« « alDlD ID CO,....(O Il) '<tOM N ~ 
«<z««<ffiffi~~~~~mmmmmzmmm 
~~~~~~~~~o~~ ~~o~~~~~~~~~ 

__ ""'0 0--,.... 

Widebus+, EPIC-lIB, and UBT are trademarks of Texas Instruments Incorporated. 

~TEXAS 
INSTRUMENTS 

Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT32501, SN74ABT32501 
36-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS229A - JUNE 1992 - REVISED JULY 1994 

description 

5-28 

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 LEAB is 
low, the A-bus data is stored in the latch/flip-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. 

T,he 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. 

~TEXAS 
INSTRUMENTS 
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SN54ABT32501, SN74ABT32501 
36·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS229A - JUNE 1992 - REVISED JULY 1994 

logic diagram (positive logic) 

10EAB 

1ClKBA 

1lEBA 

1ClKAB >-~""'----I> ClK 

1lEAB >-t-I~~--I lE 

1A 1 _1 ... 4 ---,--+-+--+-----1 D 

ClK<i----t--. 

lEt---.... 

D t---+-+-I----' 

~--------------~vr--------------~/ 
To 17 Other Channels 

20EAB 

2ClKBA 

2lEBA 

2ClKAB >-H~---I> ClK 

2lEAB >-t-II---4~--I lE 

2A1 ....;.1-",2 ---+-+--+-----1 D 

ClK<i----t--. 

lEt---... 

D 1-----+--+--+-----' 

\~--------------~vr--------------~/ 
To 17 Other Channels 

~TEXAS . 
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62 1B1 

64 2B1 
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SN54ABT32501, SN74ABT32501 
36·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS229A- JUNE 1992 - REVISED JULY 1994 

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: 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) (see Note 2) .............................. 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-ratedconditions 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. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 75 mils. 

For more information, refer to the Package Thermal Gonsiderationsapplication note in the 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SeBD002B. 

recommended operating conditions (see Note 3) 

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 

!J.t/!J.v I nput transition rise or fall rate I Outputs enabled 

!J.t/!J.Vee Power-up ramp rate 

TA Operating free-air temperature 

NOTE 3: Unused or floatmg pins (Input or I/O) must be held high or low. 

PRODUCT PREVIEW Inlonnallon concern. produCIBln IhI formative or 
1188lgn phaBe 01 deveIopmant Characl8r1a11c data and 0 ..... 
__ ona are doalgn goal •• T .... lnatnllnenlB ... e .... 1hI right to 
chall9\' or discontinue _ produCIB without notice. 
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SN54ABT32501 SN74ABT32501 

MIN MAX MIN MAX 
UNIT 

4.5 5.5 4.5 5.5 V 

2 iF 2 V 

&;".8 0.8 V 

o il""ee 0 Vee V 

c""i' -24 -32 mA 

.~ 48 64 mA 

dr 10 10 nslV 
~200 200 IlSN 
-55 125 -40 85 ·e 



SN54ABT32501, SN74ABT32501 
3S·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS229A- JUNE 1992 - REVISED JULY 1994 

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

PARAMETER TEST CONDITIONS 
SN54ABT32501 SN74ABT32501 

VIK Vee = 4.5 V, 11=-18mA 

Vee=4.5V, 10H =-3 mA 

Vee = 5 V, IOH=-3mA 
VOH 

10H =-24 mA 
Vee = 4.5 V 

10H =-32 mA 

IOl=48mA 
VOL Vee=4.5V 

10l = 64 mA 
Control inputs Vee - 0 to 5.5 V, VI = Vee or GND 

II 
A orB ports Vee=2.1 Vt05.5V, VI = Vee or GND 

VI =0.8 V 
II(hold) A orB ports Vee = 4.5 V 

VI=2V 

10ZPU:j: Vee= Ot02.1 V VO=0.5Vt02.7V, 

10ZPD:j: Vee=2.1 VtoO OEorOE=X 

10ZH§ 
Vee = 2.1 V to 5.5 V, Vo =2.7 V, 
OE?:2V, OE";0.8 V~ 

10Zl§ 
Vee=2.1 Vt05.5V, VO= 0.5 V, 
OE?:2V, OE";0.8 V~ 

loff Vee = 0, VI orVO";4.5 V 

leEX Vee= 5.5 V, Vo = 5.5 V I Outputs high 

10# Vee=5.5V, VO=2.5V 

Vee = 5.5 V, Outputs high 

ICC 10=0, Outputs low 
VI = Vee or GND Outputs disabled 

Vee=5.5 V, One inpiJt at 3.4 V, 
.llee" Other inputs at Vee or GND 

ei Control inputs VI = 2.5 V or 0.5 V 

eio A or B ports Vo = 2.5 V or 0.5 V 

t All tYPical values are at Vee = 5 V, T A = 25De. 
:j: This parameter is specified by characterization. 

MIN TYPt MAX 

-1.2 

2.5 

3 

2 

0.55 

±1 

±20 

100 

-100~ 

$; ±50 

&: ±50 

# 10 

~ .Q -10 

±100 

50 

-50 -100 -180 

6 

90 

6 

1 

3.5 

11.5 

§ The parameters 10ZH and 10Zl include the input leakage current. 
~ For Vee between 2.1 V and 4 V, OE should be less than or equal to 0.5 V to ensure a low state. 

MIN 

2.5 

3 

2 

-50 

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

TYPt 

100 

-100 

-100 

3.5 

11.5 

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 In_ concems producl8ln Il1o _ve or 
doolgn pha.. 01 ~menL Characteristic dI1a and other 
_1_ono are design goals. TO ... Instruments ........ Il10 ~ghtlO 
change or dlscontlnue.hast products without nodce. ~ThxAs 
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MAX 

-1.2 

0.55 

0.55 

±1 

±20 

±50 

±50 

10 

-10 

±100 

50 

-180 

6 

90 

6 

1 

UNIT 

V 

V 

V 

IlA 

IlA 

IlA 
IlA 

IlA 

IIA 

IIA 
IIA 
mA 

mA 

mA 

pF 

pF 
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SN54ABT32501, SN74ABT32501 
36-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS229A-JUNE 1992- REVISED JULY 1994 

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

SN54ABr,32501 SN74ABT32501 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency 0 1~ 0 150 MHz 

LE high 3.3 ~ 3.3 
tw Pulse duration 

~ 
ns 

CLK high or low 3.3 3.3 

Setup time 
A or B before CLKi 3·fTA. 3.5 

tsu 
A or B before LEJ. ~ 

ns 
1.6 

A or B after CLKi .:PO 0 
th Hold time 

A or B after LEJ. «:1.6 
ns 

1.6 

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 
AorB 

tpHL 

tpLH 
LEAB or LEBA 

tpHL 

tpLH 
CLKAB or CLKBA 

tpHL 

tpZH 
OEABorOEBA 

tpZL 

tpHZ 
OEABorOEBA 

tPLZ 

t All typical values are at VCC = 5 V. TA = 25°C. 

PRODUCT PREVIEW Information concam. prodUC1B In the formaa .. or 
doolan phase of dovelapmont Chi_a. dara and o!hOt 
opocl_no ... dooIgn goal •• T .... lnotrumonlO ........ the right to 
change or discontinue theSe products without notice. 

TO SN54ABT32501 
(OUTPUT) MIN TYPt MAX 

150 

1.3 2.9 4.8 
BorA 

2.7:&'7'" 5.4 1.4 

BorA 

BorA 

BorA 

BorA 

~TEXAS 
INSTRUMENTS 

1.6 34~' 
1.9 <f.6 
1.5 <J3.2 

1.7£r 3.3 

~ 3.2 

1:'5 3.6 

1.8 3.6 

1.7 3.5 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

5.3 

5.5 

5.3 

5.4 

5.6 

6 

5.9 

5.6 

SN74ABT32501 

MIN TYPt MAX 
UNIT 

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 
SCBS229A- JUNE 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

r' 
From Output _ ...... _---4.---Jsvool/ln~--./ 

Under Test 

CL=SOpF 
(see Note A) T soon 

TEST S1 

tPLH/tPHL Open 

tpLZ/tpZL 7V 

tpHzltpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------x;.S V 

------'. 1'------- 0 V 
14--tw~ 

I 1,...---3V 

Input 3 X",,1_.S_V __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1_.S_V __ J~1.SV :: 

tPLH~ MtPHL 

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

--;-1 --'. I VOL 

tpHL ---l.---.! *-+ tpLH 

I ~I VOH 
\.1.5 V T1.SV 

. -- 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) 

I4t·~ ~ I su th I 

---*1.5 V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

=41.5 V ~\.1._S_V __ _ 

tpZL ~ 14-- I 

3V 

OV 

I I tpLZ --+I ~ 
----;.I ..... {. 1 p~-- 3.SV 

I '\.1.S V I VOL + 0.3 V 
I . 1- --- VOL 

1 ~HZ~ ~ 
tpZH ~ I 

·1 --- VOH 
!1.5V ~H-O.3V 

___ 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 condHlons such that the output is low except when disabled by the output control. 

Waveform 2 is for an output wHh intemal condHions 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 

~1ExAs 
INSTRUMENTS 
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SN54ABT32543, SN74ABT32543 
36-BIT REGISTERED BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS230B -JUNE 1992 - REVISED JULY 1994 

• Members of the Texas Instruments 
W/debus+™ Family 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• State-of·the-Art EPIC-nBTM BICMOS Design 
Significantly Reduces Power Dissipation 

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

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

• Bus-Hold Inputs Eliminate the Need for 
External Pullup Resistors 

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

• Packaged in 10o-Pin Plastic Thin Quad 
Flat (PZ) Package With 14 x 14-mm Body 
Using 0.5-mm Lead Pitch 

description 

SN74ABT32543 ..• PZ PACKAGE 
(TOP VIEW} 

1A9 1 75 189 
1MO 2 ~ 1~0 
GND 3 ~ GND 
1A11 4 72 1811 
1A12 5 71 1812 
1A13 6 70 1813 
1M4 7 ~ 1~4 
GND 8 ~ GND 
1M5 9 ~ 1~5 
1A16 10 66 1816 
1A17 65 1817 
1A18 64 1818 
VCC 63 VCC 
2A1 62 281 
2A2 61 282 
2A3 60 283 
2A4 59 284 

GND 58 GND 
2A5 57 285 
2A6 56 286 
2A7 55 287 
2A8 54 288 

GND 53 GND 
2A9 52 289 

2A10 51 2810 

26272829303132333435363738394041424344454647484950 

The I ABT32543 are 36-bit registered transceivers that contain two sets of D-type latches for temporary storage 
of data flowing in either direction. These devices 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. 

Widebus+ and EPIC-lIB are trademarks of Texas Instruments Incorporated. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAlLAS. TEXAS 75265 

Copyright © 1994. Texas Instruments Incorporated 
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SN54ABT32543,SN74ABT32543 
36-BITREGISTERED BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS230B - JUNE 1992 - REVISED JULY 1994 

description (continued) 

5-36 

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 trans~arent; a subsequent low-to-high transition of LEAB puts the 
A latches in the storage mode. With CEAB and 0 AB both low, the 3-state B outputs are active and reflect the 
data E!:,.esent 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 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 is-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 

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 
conditions were established. 
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logic diagram (positive logic) 
10EBA --",90:<...-_-<r~ 

1CEBA ~91,--.. 
__ rr----... 

1 LEBA -=89'--_-a 

10EAB --",86:<...-_-<r~ 

SN54ABT32543, SN74ABT32543 
36-BIT REGISTERED BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS230B - JUNE 1992 - REVISED JULY 1994 

J-------+--. 
1CEAB -=85,--. 

1 LEAB ----:.87'--_-<L~ 

1A1 ~92~~ ___ .-~_-< C1 

1 D t---I-......... .-=84::...;,. 1B1 

20EBA 36 

2CEBA 
35 

2LEBA 
37 

20EAB 
40 

2CEAB 41 

2LEAB 39 

2A1 14 

C1 

'--+--I1D 

\~--------~vr--------~ 

C1 

'--+--I1D 

To 17 Other Channels 

C1 

1D 1--+--+-+-......,6:::;..2 2B1 

\~--------~vr--------~ 

To 17 Other Channels 

-!!11EXAS 
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SN54ABT32543, SN74ABT32543 
36·BIT REGISTERED BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS230B - JUNE 1992 - REVISED JULY 1994 

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) (see Note 2) ....•......................... 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 condRions 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. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 75 mils. 

For more information, refertothe Package Thermal Considemtionsapplication note in the 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions 

Vce 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!.tlAv I nput transition rise or fall rate 

l!.t/AVee Power-up ramp rate 

TA Operating free-air temperature 

PRODUCT PREVIEW 1_ concerns productaln'" _VI Dr 
dellan _ 01 doYeIopment. Cho_~otI. _ and _ 
apaclftcallo .. artd88lgn goals. _Inatrumanto ........... rlghlto 
chongo or dlacondnue _ producta without nodca. 
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SN54ABT32543 SN74ABT32543 
UNIT 

MIN MAX MIN MAX 
4.5 5.5 4.5 5.5 V 

2 ~ 2 V 

".§."8 0.8 V 

o h~ee 0 Vee V 

r~ -24 -32 mA 

"."v 48 64 mA 

;.:r 10 10 ns/V 

«200 200 jJS/V 

-55 125 -40 85 ·e 



SN54ABT32543, SN74ABT32543 
36·BIT REGISTERED BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS230B-JUNE 1992 - REVISED JULY 1994 

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

SN54ABT32543 SN74ABT32543 
PARAMETER TEST CONDITIONS 

VIK Vee = 4.5 V, 11=-18mA 

Vee = 4.5 V, IOH=-3mA 

Vee=5V, IOH=-3mA 
VOH 

10H =-24 mA 
Vee = 4.5 V 

10H =-32 mA 

Vee=4.5 V 
IOL=48 mA 

VOL 
IOL=64 mA 

Control inputs Vee = 0 to 5.5 V, VI = Vee or GND 
II 

A or B ports Vee = 2.1 V to 5.5 V, VI = Vee or GND 

VI = 0.8 V 
II (hold) A or B ports Vee = 4.5 V 

VI=2V 

10ZPU+ 
Vee=Ot02.1 V, Vo = 0.5 V to 2.7 V, 
OE=X 

10ZPD:j: 
Vee=2.1 VtoO, VO=0.5Vt02.7V, 
OE=X 

10ZH§ Vec=2.1 Vt05.5V, VO=2.7V, OE~2V 

10ZL§ VCC = 2.1 V to 5.5 V, VO=0.5 V, OE~2V 

loff VCC= 0, VI orVo S 4.5 V 

ICEX VCC= 5.5 V, Vo = 5.5 V I Outputs high 

lOll Vec = 5.5 V, VO=2.5 V 

Vee = 5.5 V, Outputs high 

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

liICC# 
VCC = 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 

Cio A or B ports Vo = 2.5 V or 0.5 V 

t All tYPical values are at Vee = 5 V, TA = 25°C. 
:j: This parameter is specified by characterization. 

MIN TYPt MAX MIN 

-1.2 

2.5 2.5 

3 3 

2 

2 

0.55 

±1 

±20 

100 ~ 100 

-100 ki -100 

~ <t 
±50 

0""'-
it ±50 

tEl 10 

"" -10 

±100 

50 

-50 -100 -180 -50 

3 

20 

2 

1 

3.5 

9.5 

§ 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. 

TYPt 

-100 

3.5 

9.5 

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

MAX 

-1.2 

0.55 

0.55 

±1 

±20 

±50 

±50 

10 

-10 

±100 

50 

-180 

3 

20 

2 

1 

UNIT 

V 

V 

V 

!lA 

!lA 

!lA 

!lA 

!lA 
1Jft· 
!lA 
!lA 
mA 

mA 

mA 

pF 

pF 

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

VCC=5V. 
TA = 25"C 

MIN MAX 

tw Pulse duration, LEAB or LEBA low 3.3 

Data before LEABT or LEBA T 2.1 
tsu Setup time 

Data before CEABT or CEBA T 1.7 

Data after LEABT or LEBA T 0.6 
th Hold time 

Data after CEABT or CEBA T 0.9 

PRODUCT PREVIEW Information .on ...... products In the formative or en ph... of dev8lopment Characteristic _ and otller 
ClUona are design goals. T .... ln.trumen1B reserves the right to 

c ngs or discontinue theSe produCU!i without notice. ~TEXAS 
INSTRUMENTS 
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SN54ABT32~3 SN74ABT32543 
UNIT 

MIN ~ MIN MAX 

3.3 A!! 3.3 ns 

2.1,,' 2.1 
ns 

1$ 1.7 

~ 0.6 

Q"'o.9 
ns 

0.9 
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SN54ABT32543, SN74ABT32543 
36·BIT REGISTERED BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS230B-JUNE 1992 - REVISED JULY 1994 

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, SN54ABT32543 SN74ABT32543 

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

MIN TYP MA.X MIN MAX MIN MAX 

tpLH 1 3.5 5.2 1 6.3 1 5.9 
AorB BorA ns 

tpHL 1 3.5 5.1 1 5.9 1 5.7 

tpLH 1.9 4.6 6.3 1.9 7,R 1.9 7.5 
LE AorB 

Ii! 
ns 

tpHL 1.9 4.3 5.9 1.9 1.9 6.6 

tpZH 1.7 4.3 6.7 1.7 1f8.3 1.7 8 
CE AorB 

2.6L~ 
ns 

tpZL 2.6 5.2 8 8.8 2.6 8.8 

tpHZ 1.6 3.8 6.6 1 .. ~ 7.4 1.6 7.1 
CE AorB 

~ 
ns 

tPLZ 2.4 4.6 7 7.9 2.4 7.5 

tPZH 1.4 3.8 6.1 <t~.4 7.6 1.4 7.3 
OE AorB ns 

tPZL 2.3 4.7 7.4 2.3 8.2 2.3 8.1 

tpHZ 
OE 

1.3 3.4 6.1 1.3 6.7 1.3 6.5 
AorB ns 

tpLZ 2 . 4.2 6.6 2 7.2 2 6.9 

PRODUCT PREVIEW Information concorna procIucIIln the Iormallvt or :=phaae 01 doveIopR1II1t ~Ifc data and other 
..... d .. lgn goal •• _In .................. the~ghtto 

• ngo or dllICOIIdnuelheile J!foducII without nod .. . ~1ExAs 
INSTRUMENTS 
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SN54ABT32543, SN74ABT32543 
36·BIT REGISTERED BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS230B-JUNE 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output _ .... _~1I----'5Vo0l/'nv--__ .../ 
Under Test 

CL =50pF 
(see Note A) T 500n 

TEST S1 

tpLH/tPHL Open 

tpLZ/tpZL 7V 

tpHzltpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------X1.5 V 
____ ---J. 1'-______ ov 

14--tw~ 
1 1,..-__ 3V 

Input 3 X'l.1_.5_V __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1_.5_V __ J~,-1_.5_V __ :: 

tPLH --J.---.! ~ tPHL 

1 I ~-VOH 
1 !1.5V i 1.5V 

--+-1--' 1 VOL 

tPHL~ ~tPLH 
\L v.:::-I VOH 
,1.5V T1.5V 

. -- 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) 

14 t.j4 ~I 
1 su th I 

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

SETUP AND HOLD TIMES 

=41.5 V ~,,-1._5 V __ _ 

tpZL ~ 14- 1 

3V 

OV 

1 1 tpLZ --to! ~ 
---rI ..... \L. 1 ¥"...-- 3.5V 

1 ,\1.5 V 1 VOL + 0.3 V 
1 . 1- --- VOL 

1 ~HZ~ ~ 
tpZH ~ 1 

I YoH -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 ~ 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 

I-!!1TEXAS 
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'ABT2240 
'ABT2241 
'ABT2244 
'ABT2245 
'ABT5400 
'ABT5401 
'ABT5402 
'ABT5403 
'ABT162244 
'ABT162245 
'ABT162260 
'ABT162460 
'ABT162500 
'ABT162501 
'ABT162601 
'ABT162823 
'ABT162825 
'ABT162827 
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SN54ABT2240, SN74ABT2240 
OCTAL BUFFERS AND LlNE/MOS DRIVERS 

WITH 3·STATE OUTPUTS 

• Output POrts Have Equivalent 25-0 Series 
Resistors, So No External Resistors Are 
Required 

• State-of-the-Art EPIC-IIBn~ BICMOS Design 
Significantly Reduces Power Dissipation 

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

• Package Options Include Plastic 
Smail-Outline (OW) and Shrink 
Small·Outline (DB) Packages, Ceramic Chip 
Carriers (FK), and Plastic (N) and 
Ceramic (J) 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 0!!!e.uts, symmetrical active-low 
output-enable (OE) 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 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. 

SCBS232A - JANUARY 1991 -

SN54ABT2240 ••• J PACKAGE 
SN74ABT2240 ••• DB, ow, OR N PACKAGE 

(TOP VIEW) 

Vcc 
lAl 20E 
2Y4 lYl 
lA2 2A4 
2Y3 1Y2 

2A3 
lY3 

lA4 2A2 
lY4 

SN54ABT2240 ..• FK PACKAGE 
(TOP VIEW) 

3 2 1 2019 
lA2 4 18 lYl 
2Y3 5 17 2A4 
lA3 6 16 lY2 
2Y2 7 15 2A3 
lA4 8 14 lY3 

9 10 11 12 13 

.... O .... ~~ 
~&~~t'J 

The outputs, which are designed to 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 pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74ABT2240 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 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-IIB is a trademark of Texas Instruments Incorporated. 

-!!11ExAs 
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Copyright © 1994, Texas Instruments Incorporated 



SN54ABT2240, SN74ABT2240 
OCTAL BUFFERS AND LINE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS232A-JANUARY 1991-REVISEDJULY 1994 

logic symbolt logic diagram (positive logic) 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

r-. EN 
1.:;' 

r-. EN 

L;' 

1 '\1 
18 

1Y1 
16 

1Y2 
14 

1Y3 
12 

1Y4 

9 
1 '\1 2Y1 

7 
2Y2 

5 
2Y3 

3 
2Y4 

t This symbol is in accordance with ANSllfEEE Sid 91-1984 
and lEG Publication 617-12, 

schematic of Y outputs 

Vee -----, 

Output 

GND ------' 

~1ExAs 
INSTRUMENTS 

10E 

1A1 

1A2 

1A3 

1A4 

20E 

2A1 

2A2 

2A3 

2A4 
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4 

6 

8 

19 

11 

13 

15 

17 

18 
1Y1 

16 
1Y2 

14 1Y3 

12 
1Y4 

9 
2Y1 

7 
2Y2 

5 
2Y3 

3 
2Y4 



SN54ABT2240, SN74ABT2240 
OCTAL BUFFERS AND LlNE/MOS DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS232A- JANUARY 1991 - REVISED JULY 1994 

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 TA = 55°C (in still air) (see Note 2): DB package .................... 0.6 W 

DW package ................... 1.6 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. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SeBD002B. 

recommended operating conditions (see Note 3) 

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!.tlAv I nput transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 3: Unused or floating Inputs must be held high or low. 

PRODUCT PREVIEW Information concerns produClSln 1110 formative or 
deoian ph... or davelopment. CharacterisUe cilia .nd _ 
lpeclllcadol18 ... dsalgn goIll. rellllinstrumonia _1110 ~ght to 
change or dlacontlnue1hose produClS without nod ... ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54ABT2240 SN74ABT2240 

MIN MAX MIN MAX 
UNIT 

4.5 &,5 4.5 5.5 V 

2 !II 2 V 

$0.8 0.8 V 

o q Vee 0 vee V 
(.1 -24 -32 rnA 

;;? 12 12 rnA 

(J<f 5 5 ns/V 

-55 125 -40 85 ·e 
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SN54ABT2240, SN74ABT2240 
OCTAL BUFFERS AND L1NE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS232A - JANUARY 1991 - REVISED JULY 1994 

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

TA = 25°C SN54ABT2240 SN74ABT2240 
PARAMETER TEST CONDITIONS 

MIN TYPt 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 

10H =-24 mA 2 2 
VCC = 4.5 V 

10H =-32 mA 2" 

VOL VCC = 4.5 V, IOl-12mA 0.8 0.8 

II VCC = 5.5 V, VI - VCC or GND ±1 ~1 
10ZH Vcc =5.5 V, VO=2.7V 50 ~10 

10Zl Vcc = 5.5 V, Vo = 0.5 V -50 ~ -10 

loft Vec· a, Vi orVO S 4.5 V il00 ",A. 

ICEX Vcc = 5.5 V, Vo = 5.5 V Outputs high 50 iii 50 

10:1: Vee- 5.5V, VO-2.5V -50 -100 -180 J?-50 -180 

Outputs high 1 250 '< 250 

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

Outputs disabled 0.5 250 250 

Vce = 5.5 V, Outputs enabled 1.5 1.5 

alee§ 
One input at 3.4 V, Data Inputs 

Outputs disabled 0.05 0.05 
Other inputs at 
VCC orGND Control, inputs 1.5 1.5 

Ci VI - 2.5 V or 0.5 V 3 

Co Vo = 2.5 V or 0.5 V 8.5 

" On products compliant to Mll-STDc883, Class B, this parameter does not apply. 
t All typical values are at Vee - 5 V. 
: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. 

MIN MAX 

-1.2 

2.5 

3 

2 

0.8 

±1 

50 

-50 

±100 

50 

-50 -180 

250 

30 

250 

1.5 

0.05 

1.5 

UNIT 

V 

V 

V 

IlA 
IlA 
IlA 
IlA 
IlA 
mA 

JJA 
mA 

IlA 

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 
A 

tpHl 

tPZH 
OE 

tpZl 

tpHZ 
OE 

tpLZ 

PRODUCT PREVIEW Iri_n concerna prodUeII In !hi formative or an or_pm8III.Cha __ ... _ 

6-6 

one .. dealan goala, T .... llI8lrumanlS ........ !hI rtgld'" , 
or d_uolhaOo produell wl1hout noll ... 

TO 
Vcc=5V, 

(OUTPUn 
TA = 25°C 

MIN TYP 

Y 
1 3 

3 4.8 

1.5 
Y 

3.7 

4.2 6.5 

1.9 3.8 
Y 

2.5 4.7 

~TEXAS 
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5.8 
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5 
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SN54ABT2240 SN74ABT2240 
UNIT 

MIN MAX MIN MAX 

1 5 1 4.9 

;.,0·~6.3 
ns 

3 6 

1$'~,*, 6.1 1.5 5.8 

#~ 
ns 

8.8 4.2 8.4 

1]- 6.2 1.9 5.6 

2.5 6.9 2.5 6.4 
ns 



SN54ABT2240, SN74ABT2240 
OCTAL BUFFERS AND LlNE/MOS DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS232A - JANUARY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 
Sl o Open ro From Output _ ..... _---4~---'5V°I/'° nv--__ ../ 

Under Test 

CL=50pF 
(see Note A) I 500n 

TEST Sl 

tpLH/tpHL Open 
tpLzltpZL 7V 
tPHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------X1.5 V _____ J.,'-______ OV 

14--tw~ 
I 1 __ - 3V 

Input 3 "'",1_.5_V __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=¥ ... 1.5_V __ J~\.1_.5_V __ :: 

tPLH +---! k tpHL 

I I ~-VOH 
, 11.5V i 1.5V 

--"" ~. I VOL 

tPHL~ ~tPLH 
\L v.-:::-' VOH 
,1.5V T1.5V 

. -- 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 

Sl at7V 
(see Note C) 

Output 
Waveform 2 
Sl atOpen 

(see Note C) 

I"t.~ .1 I su th I 

---*1.5 V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

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

tpZL ~ 14- I 

3V 

OV 

I 'tPLZ ~ ~ 
--+1 "",\1 I 1,"--- 3.5 V 

,1.5V I £VOL+0.3V 
I . IT --- VOL 
I I~PHZ ~ j+-

tpZH~ _ I 
I --- VOH /1.5 V "\(>H - 0.3 V 

___ 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 

-!I1TEXAS 
INSTRUMENTS 
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• Output Ports Have Equivalent 25-0 Series 
Resistors, So No External Resistors Are 
Required 

• State-of-the-Art EPlc-nBn, BiCMOS Design 
Significantly Reduces Power Dissipation 

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

• Package Options Include Plastic 
Smail-Outline (OW) and Shrink 
Small-Outline (DB) Packages, Ceramic Chip 
Carriers (FK), and Plastic (N) and 
Ceramic (J) 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 active-low 
output-enable (OE) 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 25-0 series resistors to reduce 
overshoot and undershoot. 

SN54ABT2241, SN74ABT2241 
OCTAL BUFFERS AND LlNE/MOS DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS233A - JANUARY 1991 - REVISED JULY 1994 

SN54ABT2241 ••• J PACKAGE 
SN74ABT2241 ... DB, ow, OR N PACKAGE 

(TOP VIEW) 

10E 1 

1A1 
2Y4 

1A4 

2Y1 9 

Vee 
20E 
1Y1 
2A4 
1Y2 
2A3 

1Y3 

2A2 

1Y4 
GND 11 2A1 

""L..._.....r 

SN54ABT2241 ..• FK PACKAGE 
(TOP VIEW) 

v ~IW 0 W 
?\i ~~~ ~ 
3 2 1 2019 

1A2 4 18 1Y1 

2Y3 5 17 2A4 

1A3 6 16 1Y2 

2Y2 7 15 2A3 

1A4 8 14 1Y3 
9 1011 1213 

>=c::;c)!:~ 
N~N~N 

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 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 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 SN54ABT2241 is characterized for operation over the full military temperature range of -55°C 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 11110 document contains PRODUCTION 

DATA~= ;'''' .. ":: = ~=~.:;.~:::.~ .. :~ to 
=UCllon procosslng _ not 118C .... ~1y Inctude I08dng ~ 
psnIIII8IItS. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1994. Texas Instruments Incorporated 
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SN54ABT2241, SN74ABT2241 
OCTAL BUFFERS AND LlNE/MOS DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS233A- JANUARY 1991 - REVISED JULY 1994 

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) 

lAl 

1A2 

lA3 

lA4 

20E 

2Al 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

" EN L;' 
1 "V 

18 

16 

14 

12 

~N 
1 "V 

9 

7 

5 

3 

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

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

10E 

1Y1 1A1 

1Y2 

1Y3 1A2 
1Y4 

1A3 

1A4 
2Y1 

2Y2 

2Y3 20E 

2Y4 

2A1 

2A2 

2A3 

2A4 

~1ExAs 
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8 

19 

11 

13 

15 

17 
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18 
1Y1 

16 
1Y2 

14 
lY3 

12 
lY4 

9 
2Y1 

7 
2Y2 

5 
2Y3 

3 
2Y4 



schematic of Y outputs 

vcc------, 

SN54ABT2241, SN74ABT2241 
OCTAL BUFFERS AND lINE/MOS DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS233A- JANUARY 1991 - REVISED JULY 1994 

..... -----+ Output 

GND------' 

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) (see Note 2): DB package .................... 0.6 W 

OW package ................... 1.6 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-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. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B. 

~TEXAS 
INSTRUMENTS 
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SN54ABT2241, ·SN74ABT2241 
OCTAL BUFFERS AND L1NE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS233A-JANUARY 1991- REVISED JULY 1994 

recommended operating conditions (see Note 3) 

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 

I1tlM I nput transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 3: Unused or floating Inputs must be held high or low. 

SN54ABT2241 SN74ABT2241 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 $- 2 V 

l:b.8 0.8 V 

o 4:vcc 0 VCC V 

<.I -24 -32 rnA 

SJ"" 12 12 rnA 

{Jf< 5 5 nsN 

-55 125 -40 85 °C 

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

TA = 25°C SN54ABT2241 SN74ABT2241 
PARAMETER TEST CONDITIONS 

TYPt MIN MAX MIN MAX MIN 

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

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

VCC=5V, 10H =-3 rnA 3 3 3 
VOH 

IOH=-24mA 2 2 
VCC=4.5V 

IOH=-32mA 2- 2 

VOL VCC=4.5 V, 10l= 12 rnA 0.8 0.8 

II VCC=5.5V, VI = VCC or GND ±1 ~ 
10ZH Vcc =5.5 V, Vo = 2.7 V 50 ~50 
10Zl Vcc =5.5 V, VO= 0.5V -50 n(f! -50 

I off VCC=O, VI orVO 5:4.5 V ±100 rA. 

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

10* VCC=5.5 V, Vo = 2.5 V -50 -100 -180 J?-50 -180 -50 

Outputs high 1 250 ... 250 

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

Outputs disabled 0.5 250 250 

Vcc = 5.5 V, Data Outputs enabled 1.5 1.5 

I1ICC§ 
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 V or 0.5 V 3 

Co Vo = 2.5 V or 0.5 V 8.5 

- On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
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 VCC or GND. 

PRODUCT PREVIEW Inlonnallon concerns products In ilia Ionna1Ive or e phase of development. Cha_rlstle clall and -
lcaaono .. daslgn gosls. reWln81rUmenll ........ ilia right 10 

ngo or dlBCOllllnuo _ products wlthout..ace. 
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MAX 

-1.2 

0.8 

±1 

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 



SN54ABT2241, SN74ABT2241 
OCTAL BUFFERS AND L1NE/MOS DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS233A - JANUARY 1991 - REVISED JULY 1994 

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=sv, SN54ABT2241 SN74ABT2241 . 

PARAMETER TA =2S"C UNIT 
(INPUT) (OUTPUT) 

MIN TYP MAX MIN ~ MIN MAX 

tpLH 1 3 4.3 1 §4.8 1 4.7 
A y 

fJF" 5.7 
ns 

tPHL 1 4.3 5.3 1 1 5.6 

tpZH 
OE orOE 

1.1 3.5 4.8 1.1A. 6.1 1.1 5.8 
Y 

~ 
ns 

tPZL 2.1 6.2 7.6 8.6 2.1 8.4 

tpHZ 
OEorOE 

1.7 4.2 5.6 9.7 6.7 1.7 6.6 
Y 

~ 1.7 
ns 

tPLZ 1.7 3.9 5.8 6.9 1.7 6.4 

~1EXAS 
INSTRUMENTS 
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SN54ABT2241, SN74ABT2241 
OCTAL BUFFERS AND LINE/MOS DRIV.ERS 
WITH 3"STATE OUTPUTS 
SCBS233A - JANUARY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

c 7V 
S1 o Open 

r' 
From Ou~put _-._---4.-.~SVovo nv-__ .../ 

Under Test TEST S1 

CL=SOpF 
(see Note A) I soon 

":" 

LOAD CIRCUIT FOR OUTPUTS 

14--tw~ 

I 1,-.--3V 

Input 3 X",,1_.S_V __ OV 

VOLTAGE WAVEFORMS 
PULSE DURATION 

tPLt¥tpHL Open 
tPLz/tpZL 7V 
tPHZ/tpZH Open 

3V 
Timing Input -------X1.S V 

_____ oJ. 1'-______ ov 

Data Input 

, .. t ~ ., 
I su th I 

--""'*1.SV ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

Input 
(see Note B) =XI 1_.S_V_--,X"1-.S-V-- 3 V 

I OV 

Output 
Control ~1.S V ¥",,1._S_V __ _ 

3V 

OV 

tPLH~ MtPHL 

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

--+-1--' I VOL 

tpHL ~ *+ tpLH 

Output 

\L v.::-I VOH 
,1.SV T1.SV 

. -- VOL 
Ou~ut 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

tPZL ~ 14- I 
I I tPLZ -.I ~ 

--"";-1 ""'~. I 1/--- 3.S V 
I ,1.SV I -I VOL+0.3V 
I . IT --- VOL 

I ~HZ~ ~ 
tpZH ~ I 

I --- VOH 
!1.SV ~H-0.3V 

___ oJ. =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 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 

~1ExAs 
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• Output Ports Have Equivalent 25-0 Series 
Resistors, So No External Resistors Are 
Required 

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

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

• Package Options Include Plastic 
Small·Outllne (OW), Shrink Small·Outline 
(DB), and Thin Shrink Small·Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Plastic (N) and Ceramic (J) 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 
non inverting o~uts, symmetrical active-low 
output·enable (OE) 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 25-0 series resistors to reduce 
overshoot and undershoot. 

SN54ABT2244, SN74ABT2244 
OCTAL BUFFERS AND LlNE/MOS DRIVERS 

WITH a·STATE OUTPUTS 
SCBS1 06B - JANUARY 1991 - REVISED JULY 1994 

SN54ABT2244 ••. J PACKAGE 
SN74ABT2244 ••• DB, ow, N, OR PW PACKAGE 

(TOP VIEW) 

10E 1 VCC 
1A1 20E 
2Y4 1Y1 
1A2 4 2A4 
2Y3 1Y2 
1A3 2A3 
2Y2 1Y3 
1A4 2A2 
2Y1 1Y4 

GND 2A1 

SN54ABT2244 ••• FK PACKAGE 
(TOP VIEW) 

3 2 1 2019 
1A2 4 18 1Y1 
2Y3 5 17 2A4 
1A3 6 16 1Y2 
2Y2 7 15 2A3 
1A4 8 14 1Y3 

9 1011 1213 

~O""'<t~ 
~~~~N 

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 TI'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 V 

L H H 

L L L 

H X Z 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

-!II TEXAS 
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Copyright © 1994, Texas Instruments Incorporated 

6-15 



SN54ABT2244, SN74ABT2244 
OCTAL BUFFERS AND LlNE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS106B-JANUARY 1991-REVISEDJULY 1994 

logic symbolt logic diagram (positive logic) 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

" EN t,:;' 

" EN 
t,:;' 

1 'il 
18 

16 

14 

12 

1 'il 
9 

7 

5 

3 

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

schematic of Y outputs 

Vee -------, 

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

.---'----+ Output 

GND ------' 

10E 

1A1 

1A2 

1A3 

1A4 

20E 

2A1 

2A2 

2A3 

2A4 
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15 
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16 
1Y2 

14 
1Y3 

12 
1Y4 

9 
2Y1 

7 
2Y2 

5 2Y3 

3 
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SN54ABT2244, SN74ABT2244 
OCTAL BUFFERS AND LlNE/MOS DRIVERS 

WITH 3-STATE OUTPUTS 
SCSS106S-JANUARY 1991 - REVISED JULY 1994 

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 TA = 55°C (in still air) (see Note 2): DB package .................... 0.6 W 

DW package ................... 1.6 W 
N package .. . . . . . . . . . . . . . . . . . .. 1.3 W 
PW package ................... 0.7 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. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SeBD002B. 

recommended operating conditions (see Note 3) 

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 

Ilt/l!.v I nput transition rise or fall rate I Outputs enabled 

Ilt/llVee Power-up ramp rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating Inputs must be held high or low. 

-!!1 TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • OAu.AS. TEXAS 75265 

SN54ABT2244 SN74ABT2244 

MIN MAX MIN MAX 
UNIT 

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 

12 12 mA 

5 5 ns/V 

200 200 IJS/V 

-55 125 -40 85 ·e 
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SN54ABT2244, SN74ABT2244 
OCTAL BUFFERS AND LlNE/MOS D.RIVERS 
WITH 3-STATE OUTPUTS . 
sees1 06B - JANUARY 1991 - REVISED JULY 1994 

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

TA=25"C SN54ABT2244 
PARAMETER TEST CONDITIONS 

TYPt MIN MAX MIN MAX 

VIK Vee=4.5V, II =-18mA -1.2 ...,1.2 

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

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

IOH--24rnA 2 2 
Vee = 4.5 V 

IOH=-32mA 2' 

VOL Vee -4.5V, 10l= 12mA 0.8 0.8 

II Vee ~ Ot05.5 V, VI = Vee or GND ±1 ±1 

10ZPU Vee = Ot02.1 V, Vo = 0.5 to 2.7 V, OE - X ±50 ±50 

10ZPD Vee =2.1 VtoO, Vo.~ 0.5 to 2.7 V, OE = X ±50 ±50 

10ZH Vee = 2.1 V to 5.5 V, Vo = 2.7 V, OE ~2 V 10 10 

10Zl Vee = 2.1 V to 5.5 V, Vo - 0.5 V, OE ~2 V -10 -10 

loff Vee=O, VI orVOS4.5 V ±100 

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

10:1: Vee=5.5 V, VO-2.5V -50 -100 -180 -50 -180 

Vee =5.5 V, Outputs high 1 250 250 

ICC 10=0, Outputs low 24 30 30 
VI = Vee or GND Outputs disabled 0.5 250 250 

Vee =5.5 V, Data Outputs enabled 1.5 1.5 

Alee§ 
One input at 3.4 V, inputs Outputs disabled 0.05 0.05 
Other inputs at 
Vee orGND Control inputs 1.5 1.5 

ei VI =2.5 VorO.5 V 3 

Co Vo - 2.5 V or 0.5 V 8.5 

• On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
t All typical values are at Vee ~ 5 V. 
:I: Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 

SN74ABT2244 

MIN MAX 

-1.2 

2.5 

3 

2 

0.8 

±1 

±50 

±50 

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 Vee or GND. 

UNIT 

V 

V 

V 

IlA 
pA 

pA 

IlA 
pA 

IlA 

pA 

rnA 

IlA 
mA 

IlA 

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 
A 

tpHl 

tPZH 
OE 

tpZl 

tpHZ 
OE 

tplZ 

6-18 

TO 
VCC=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 4.5 
Y , 

1.7 4.3 

~·TEXAS 
INSTRUMENTS 

MAX 

4.3 

5.3 

4.8 

7.3 

5.6 

5.3 

POST OFFICE BOX 656303 • DALLAS. TEXAS 75265 

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 5.5 
ns 

2.1 10.2 2.1 8.3 

2.1 7 2.1 6.6 
ns 

1.7 7.4 1.7 5.8 



SN54ABT2244, SN74ABT2244 
OCTAL BUFFERS AND LlNE/MOS DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS106B - JANUARY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 
From Output ___ ----4~---'svo0V'n<.r_--../ o Open 

r' Under Test 

CL=SOpF 
(see Note A) I soon 

LOAD CIRCUIT FOR OUTPUTS 

iIIII--tw~ 
1 1 __ - 3V 

Input 3 X",1_.S_V __ OV 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~ ... 1.S_V __ oJ~,-1_.S_V __ :: 

tpLH --J.---.! H tpHL 

1 I ~-VOH 
1 !1.5V i 1.SV 

--+1 -oJ. 1 VOL 

tPHL~ ~tPLH 
\L v.-::-I VOH 
,,1.SV T1.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 

S1 at7 V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

TEST S1 

tPLH/tpHL Open 

tPLZ/tpZL 7V 

tPHZ/tpZH Open 

3V 
-------x1.S V 
____ -J·I'-______ ov 

14 t .~ th ~ 
1 su 1 

---)k1.SV ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.SV ~,-1._S_V __ _ 

tpZL -+j I+- 1 

3V 

OV 

1 1 tPLZ --.I ~ 
---i-I ..... ~. 1 ~--- 3.SV 

1 ,,1.SV IVOL+0.3V 
1 . 1 - --- VOL 

1 ~Z~ ~ 
tpZH -+j . 1 

I --- VOH 
!1.SV ~H-0.3V 

___ oJ. =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 = SO n. tr ~ 2.5 ns, tf ~ 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 

~TEXAS 
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SN54ABT2245, SN74ABT2245 
OCTAL TRANSCEIVERS AND LlNE/MOS DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS234B - SEPTEMBER 1992 - REVISED AUGUST 1994 

• 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 
Smail-Outline (OW) and Shrink 
Small·Outiine (DB) Packages, Ceramic Chip 
Carriers (FK), and Plastic (N) and 
Ceramic (J) 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 (DIR) input. The output-enable 
(OE) 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, 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. 

SN54ABT2245 ••• J PACKAGE 
SN74ABT2245 •.• DB, OW, OR N PACKAGE 

(TOP VIEW) 

A1 
A2 
A3 

VCC 
OE 
81 
82 
83 
84 
85 
86 

SN54ABT2245 ••• FK PACKAGE 
(TOP VIEW) 

A3 4 
A4 5 
A5 6 
A6 7 
A7 8 

a: U 
C\I ~ - UIW « « 0::> 0 

3 2 1 2019 
18 

17 

16 

15 

14 
9 1011 1213 

~~~lD~ 
<-" 

81 
82 
83 
84 
85 

The SN74ABT2245 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 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 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. 

UNLESS OTHERWISE NOTED this document contain. PRODUCTION =Ifl==;:::: ~ ~~"~'::;:=ardco:",rm to 
Produclton p ...... lng does not ....... rfIy Include lIOung-:.r3i 
param ...... 

~TEXAS 
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Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT2245, SN74ABT2245 
OCTAL TRANSCEIVERS AND LlNE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS234B - SEPTEMBER 1992 - REVISED AUGUST 1994 

logic symbolt logic diagram (positive logic) 

OE 
DIR 

19 

1 " G3 DIR _1~_--r-, 
"-

L 
3EN1[BA) 
3EN2[AB] 

~ ___ -+~ ____ ~1~9 OE 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

AS 

2 

L 
3 

4 

5 

6 

7 

8 

9 

, r 
V1 

t> 2V 

18 

--"J 
B1 

A1 
2 

17 
B2 

16 
B3 

15 
B4 

14 
B5 

13 
B6 

12 

11 
B7 To Seven Other Channels 
B8 

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

schematic of A-port outputs 

vee -------, 

schematic of B-port outputs 

vee -------, 

t__----.. Output 250 

GND ____ ---l 

All resistor values shown are nominal. 

6-22 

GND ____ ---l 

~TEXAS 
INSTRUMENTS 

POST OFFICE SOX 655303 • DALlAS. TEXAS 75265 

18 B1 

Output 



SN54ABT2245, SN74ABT2245 
OCTAL TRANSCEIVERS AND LlNE/MOS DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS234B - SEPTEMBER 1992 - REVISED AUGUST 1994 

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 TA = 55°C (in still air) (see Note 2): DB package .................... 0.6 W 

OW package ................... 1.6 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-maxi mum-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. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. For more information, refer to the PaCkage Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book,literature number SCBD002B. 

recommended operating conditions (see Note 3) 

VCC Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI I nput voltage 

10H High-level output current 

Aport 
10L Low-level output current 

Bport 

I!.tll!.v I nput transition rise or fall rate Outputs enabled 

I!.tll!.VCC Power-up ramp rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating pins (Input or I/O) must be held high or low. 

PRODUCT PREVIEW Informalon OOIlCllllll products In the _ or 

:::
Phaoe of dovtIopmenL C_rIstIc _ and oilier 
lone ... design goals. Tuas Instruments _ the rlg/llto 

ngo or dlaoontInut _ products without not ... ~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54ABT2245 SN74ABT2245 

MIN MAX MIN 
UNIT 

MAX 

4.5 5.5 4.5 5.5 V 

2 ", 2 V 

.§t8 0.8 V 

o gcc 0 VCC V 
{t -24 -32 mA 

J/ 48 64 

~ 
mA 

12 12 

!}IJ:' 5 5 nslV 

200 200 JlSIV 
-55 125 -40 85 ·C 
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SN54ABT2245, SN74ABT2245 
OCTAL TRANSCEIVERS AND LlNE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS2~B- SEPTEMBER 1992 - REVISED AUGUST 1994 

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

TA = 25°C SN54ABT2245 SN74ABT2245 
PARAMETER TEST CONDITIONS 

MIN TYPt 

VIK VCC=4.5 V, 11=-18mA 

VCC=4.5V, IOH--1 mA 3.35 

Bport 
VCC= 5V, IOH=-1 mA 3.85 

IOH=-3mA 
VCC = 4.5 V 

IOH=-12mA 2.6 
VOH 

VCC=4.5V, IOH=-3mA 2.5 

Aport 
VCC = 5 V, 10H =-3 mA 3 

IOH=-24mA 2 
Vcc = 4.5 V 

10H =-32 mA 2' 

B port 
IOL-8mA 

IOL=12mA 
VOL VCC=4.5V 

Aport 
IOL=48 mA 

IOL=64 mA 

Control inputs VCC = 0 to 5.5 V, VI=VccorGND 

II 
A or B ports 

VCC=2.1 Vt05.5V, 
VI = VCC or GND 

10ZH:j: 
Vcc = 2 .. 1 Vto 5.5 V, 
Vo =2.7 V, OE~2V 

10ZL:j: 
Vce=2.1 Vto 5.5 V, 
Vo = 0.5 V, OE~2V 

10ZPU§ 
Vce=Ot02.1 V, 
Vo =; 0.5 Vt02.7V, OE=X 

10ZPD§ 
Vee=2.1 VtoO, 
Vo = 0.5 V to 2.7 V, OE=X 

loff VCC = 0, VI orVO S4.5 V 

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

lOll 
Bport -25 

Aport 
VCC = 5.5 V, VO=2.5V 

-50 -100 

Vcc = 5.5 V, Outputs high 1 

ICC A or B ports 10=0, Outputs low 24 
VI = VCC or GND Outputs disabled 0.5 

VCC=5.5V, Outputs enabled 

Data inputs 
One input at 3.4 V, 
Other inputs at 

AICC# VccorGND 
Outputs disabled 

Control inputs 
VCC=5.5V, One input at 3.4 V, 
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 6 

, On products compliant to MIL-STD-883, Class B, thiS parameter does not apply. 
t All typical values are at Vce = 5 V. 

MAX MIN MAX MIN 

-1.2 -1.2 

3.3 3.35 

3.8 3.85 

3 3.1 

2.6 

2.5 2.5 

3 3 

2 

2 

0.65 0.8 

0.8 

0.55 0.55 

0.55' 

±1 ±1 

±20 .10 
10 k~ 10 

-10 ~() 
{;j 

-10 

±50 <;tt(';' ± 50 

±50 ± 50 

±100 

50 50 

-100 -25 -100 -25 

-180 -50 -180 -50 

250 250 

32 32 

250 250 

1.5 1.5 

0.05 0.05 

1.5 1.5 

:j: The parameters 10ZH and 10ZL include the input leakage current. 
§ This parameter Is characterized but not tested. 
~ Not more than one output should be tested at ;i 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 Informaaon .oncarn. producIB In the _VI or 

~I n phase 01 _opmsnt. C_ dall and olber 
n. III daBlgn gOBI •• _lns""menll....,...1118 ~ghlto 

ngs or disconanue_ producIB wIIhouI noa .. 
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MAX 

-1.2 

0.65 

0.8 

0.55 

±1 

±20 

10 

-10 

± 50 

± 50 

±100 

50 

-100 

-180 

250 

32 

250 

1.5 

0.05 

1.5 

UNIT 

V 

·V 

V 

IlA 

IlA 

IlA 

IlA 

IlA 

IlA 
JlA 

mA 

IlA 
mA 

IlA 

mA 

pF 

pF 



• 
SN54ABT2245, SN74ABT2245 

OCTAL TRANSCEIVERS AND LlNE/MOS DRIVERS 
WITH 3-STATE OUTPUTS 

SCBS234B - SEPTEMBER 1992 - REVISED AUGUST 1994 

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

FROM TO 
VCC=5V, SN54ABT2245 SN74ABT2245 

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

MIN TYP MAX MIN MAX MIN MAX 

tpLH 1 2.5 3.4 1 4 1 3.8 
A B ns 

tPHL 1 3.2 4.2 1 4.6 1 4.5 

tpLH 1 2.2 3.2 1 :.\,8 1 3.6 
B A 

,/$2 
ns 

tPHL 1 2.7 3.6 1 1 4 

tpZH 
OE 

1 3.3 4.6 1 1#5.6 1 5.5 
A 

14 
ns 

tpZL 1 3.2 4.7 6 1 5.7 

tPHZ 
OE 

2 4 5.1 ,g/ 5.7 2 5.6 
A 

&1 
ns 

tpLZ 1 2.9 4 4.6 1 4.5 

tPZH 
5E 

1.5 3.6 4.9 -<l~1.5 6.3 1.5 6.1 
B ns 

tpZL 1.5 3.9 5.3 1.5 6.6 1.5 6.3 

tPHZ 
OE 

1.5 3.6 4.7 1.5 5.5 1.5 5.3 
B ns 

tpLZ 1.5 3.3 4.4 1.5 4.9 1.5 4.8 

~1EXAS 
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SN54ABT2245, SN74ABT2245 
OCTAL TRANSCEIVERSANDUNEIMOS DRIVERS 
WITH a-STATE OUTPUTS 
SCBS234B - SEPTEMBER 1992 -REVISED AUGUST 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

ro 

From Output _ ..... _---4,....-____ 5vOOVnv--__ J 

Under Test 
TEST S1 

CL=50 pF 
(see Note A) T 500n 

LOAD CIRCUIT FOR OUTPUTS 

l1li-- tw----.j 

I 1~--3V 

Input 3 X,-1_.5_V __ 0 V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

tpLliltpHL Open 

tpLZ/tpZL 7V 

tPHZ/tpZH Open 

3V 
Timing Input -------;(1.5 V 

_____ J. 1'-______ OV 

Data Input 

14t.~ .1 
I su th I 

--~*1.5V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

Input 
(see Note B) =XI 1_.5_V_~X,.~-.5-V-- 3V 

I OV 

Output 
Control ~1.5 V ~=1.=5=V===== :: 

tpLH +---! k tpHL 

I 11 . I ~-- VOH I 1.5V I 1.5V 
--+-I~ I VOL 

tpHL --l.---.! ~ tpLH 

Output 

\L v.-:::-I VOH 
,1.5V T1.5V 

. - VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

Output 
Waveform 1 

S1 at7 V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

tpZL ~ 14- I 
I I tPLZ ---+I ~ 

--';'1 ~\I I 1,'"-- 3.5 V 
I 1.5V I £ VOL+0.3V 
I . IT --- VOL 

I I~PHZ 41 j4-
tpZH~ _ I 

I ~-- VOH 11.5 V ~H -0.3 V 
___ ..I. =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 :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 

-!!11ExAs 
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• Output Ports Have 25-0 Series Resistors, 
So No External Resistors Are Required 

• State-of-the-Art EPIC-nBTM 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 
Smail-Outline (OW) Packages, Ceramic 
Chip Carriers (FK) and DIPs (JT) 

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. 

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 ofthe 
resistor is determined by the current-sinking 
capability of the driver. 

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 

SN54ABT5400, SN74ABT5400 
11·BIT LINE/MEMORY DRIVERS 

WITH 3·STATE OUTPUTS 

SN54ABT5400 ••• JT PACKAGE 
SN74ABT5400 ••• ow PACKAGE 

(TOP VIEW) 

Y1 

Y5 
Y6 

GNO 
GNO 

Y10 
Y11 
00 

01 
02 
03 
04 
05 
06 
Vce 
Vee 
07 
08 
09 
010 
011 
OE2 

SN54ABT5400 ••• FK PACKAGE 
(TOP VIEW) 

03 
02 
01 
Y1 
Y2 
Y3 
Y4 

5 
6 
7 
8 
9 

'<tIOCO 881'(1) ccc»cc 

4 3 2 1 282728 
25 
24 
23 
22 
21 

10 20 
11 19 
121314 1516 1718 

~~~~!>:~~ 
(!l(!l 

INPUTS OUTPUT 
OEl OE2 0 y 

L L L L 

L L H H 

H X X Z 

X H X Z 
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SN54ABT5400, SN74ABT5400 
11·BIT LINE/MEMORY DRIVERS 
WITH a·STATE OUTPUTS 
SCBS094B - DECEMBER 1991 - JULY 1994 

logic symbolt 

01 

02 

03 

04 

05 

06 

07 

08 

09 

010 

011 

14 

15 

28 

27 

26 

25 

24 

23 

20 

19 

18 

17 

16 

& 
,/', 

/', 
EN 

., 
1 

r 
V 

1 

2 

3 

4 

5 

6 

9 

10 

11 

12 

13 

V1 

V2 

V3 

V4 

V5 

V6 

Y7 

V8 

V9 

V10 

V11 

logic diagram (positive logic) 

OE1 _1_4_-c.-~ 
OE2 .....;.1",,-5_-<1 

01 _2_8 __ -1 >----1f---'-- Y1 

To 10 Other Channels 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC 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, V CC ...................... '.................................... -0.5 V to 7 V 
Input voltage range, Vr(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 .................................................. 30 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 still air) (see Note 2): 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 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. 
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2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refertothe Package ThermalConsiderationsapplication note in the 1994 ABT Advanced BiGMOS Technology 

, Data Book, literature number SCBD002B. 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 



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 

SN54ABT5400, SN74ABT5400 
11·BIT LINE/MEMORY DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS094B- DECEMBER 1991 -JULY 1994 

SN54ABT5400 SN74ABT5400 

MIN MAX MIN MAX 
UNIT 

4.5 5.5 4.5 5.5 V 

2 ~ 2 V 

{~.8 0.8 V 

o Q'<Vee 0 Vee V 

(':) -12 -12 mA 

Sf 12 12 mA 

I!.tlt.v Input transition rise or fall rate I Outputs enabled (}! 10 10 ns/V 

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

NOTE 3: 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 SN54ABT5400 SN74ABT5400 

MIN TYPt MAX MIN MAX MIN 

VIK Vee = 4.5 V, 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 

IOH=-3mA 3 3.1 
Vee=4.5 V 

IOH=-12mA 2.6 2.6 

IOl=8mA 0.8 
VOL Vee = 4.5 V 

10l= 12 mA 

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

10ZH Vee = 5.5 V, VO=2.7V 50 !~ 
10Zl Vee = 5.5 V, Vo = 0.5 V -50 ,#50 

loff Vee=O, VI or Vo:5 4.5 V ±100 l}4f 
leEX Vee=5.5V, Vo = 5.5 V Outputs high 50 l" 50 

10 Vee=5.5V, Vo =2.5 V -25 -45 -100 -~ -100 -25 

10S:j: Vee = 5.5 V, Vo=O -50 -200 0\50 -200 -50 

Outputs high 5 50 "'- 50 

ICC 
Vee=5.5 V, 10=0, Outputs low 36 45 45 
VI = Vee or GND 

Outputs disabled 1 50 50 

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

I!.lee§ 3.4 V, Other Outputs disabled 0.05 0.05 
inputs at 

Control inputs 1.5 1.5 VeeorGND 

ei 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 Vee = 5 V. 
:j: 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 1110 form_ or 
desiGn phase or _opmont. Characl8rls1lC data end olllor 
spoclllcstions are dooiGn gooll. T_lnatrumonl8 ........ the right to 
chango or discontinue lhoIe products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 15265 

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 

IJA 
IJA 
IJA 
IJA 
IJA 
mA 

mA 

IJA 
mA 

IJA 

mA 

pF 

pF 
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.·SN54ABT5400, SN74ABT5400 
11-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS094B - DECEMBER 1991 - JULY 1994 

switching characteri.stlcs 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 
DE 

tpHZ 
OE 

tPLZ 

TO 
VCC=5V, 

(OUTPUT) 
TA = 25·C 

MIN TYP 

Y 
2 4.5 

1.5 3.7. 

Y 
2.5 5.7 

2 4:4 

Y 
1.5 3.6 

1.5 4.2 

~TEXAS 
INSTRUMENTS 

MAX 

5.7 

4.5 

6.6 

5.5 

4.4 

5.4 

POST OFFICE BOX 656303 • DALLAS, TEXAS 75265 

SN54ABT5400 SN74ABT5400 
UNIT 

MIN MAX MIN MAX 

2 6.7 2 6.5 
ns 

1.5 _<\5.5 1.5 5.2 

2.5(";~'.::.$.6 2.5 8.5 

~4/J!.c:.v 6.9 
ns 

2 6.8 

'1~' 5.5 1.5 5.2 

1.5 7.4 1.5 6.9 
ns 



SN54ABT5400, SN74ABT5400 
11·BITLINE/MEMORY DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS094B - DECEMBER 1991 - JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output _ ..... _~.-~5Vo0l/'nv--__ ../ 
Under Test 

CL = 50 pF 
(see Note A) T 500n 

TEST S1 

tpLH/tPHL Open 

tPLZ/tpZL 7V 

tPHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Tlmlnglnput ------"J.(1.5V 
____ ---J. I~______ 0 V 

14--tw~ 

I 1,.....--3V 

Input 3 X",,1._5_V __ 0 V 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~ ... 1.5_V __ J~1.5V :: 

Data Input 

Output 
Control 

14 t ~th~ I su I 

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

SETUP AND HOLD TIMES 

~1.5V ~,,-1._5_V __ _ 

tpZL -+j ~I 

3V 

OV 

tpLH --J.--..! k tPHL 

1 I ~-VOH 
1 '1.6V i 1.5V 

--+-1 --" 1 VOL 
Output 

Output 
Waveform 1 

S1 at7V 
(see Nota C) 

1 1 tpLZ --.I ~ 
--""1 ""'\L. 1 1,"-- 3.5 V 

I \.1.5V I -I VOL + 0.3 V 
I . I T---- VOL 

1 I~PHZ ~ j4-
tpHL --l.--.i ~ tPLH 

\L ~I VOH 
Output 

Waveform 2 
S1 atOpen 

(see Note C) 

tPZH -+j _ 1 

I --- VOH 
/1.6 V "\(>H - 0.3 V \.1.6 V T1.5V 

. - VOL 
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 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 

-!lJTEXAS 
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• Output Ports Have 25-0 Series Resistors, 
So No External Resistors Are Required 

• State-of-the-Art EPIC-nBTM 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 (DW) Packages, Ceramic 
Chip Carriers (FK) and DIPs (JT) 

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 25-0 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 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 

OE1 

L 

L 

H 

X 

EPIC-lIB is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document oolll8lns PRODUCllON 
DATA Informallon CUI1IIIIao 0/ pubHcatIon __ conform 10 
apecln ...... per the IIrma 01 T .... Ins_II standard warranty. 

INPUTS OUTPUT 

OE2 D V 

L L H 

L H L 

X X Z 

H X Z 

ProdUCliOR p ...... 1ng _ not _Iy Include I80Ung 0/ all 
pat'IIIIIter8. 
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SN54ABT5401, SN74ABT5401 
11·BIT LINE/MEMORY DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS235A-JUNE 1992-

SN54ABT5401 ••. JT PACKAGE 
SN74ABT5401 •.• DW PACKAGE 

(TOP VIEW) 

01 
Y2 02 
Y3 03 
Y4 04 
Y5 05 
Y6 6 23 06 

GNO 7 22 Vcc 
GNO 8 21 Vcc 

9 20 07 
10 19 08 

09 
Y10 010 
Y11 011 

OE1 OE2 

SN54ABT5401 ••• FK PACKAGE 
(TOP VIEW) 

5 
6 
7 
8 
9 

00 
VLO<O oot--<Xl 
000»00 

4 321 282726 
25 
24 
23 
22 
21 

10 20 
11 19 
1213 14 15 161718 
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SN54ABT5401, SN74ABT5401 
11-BIT LINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS235A-JUNE 1992 ~ REVISED JULY 1994 

logic symbolt 

01 

02 

03 

04 

05 

06 

07 

08 

09 

010 

011 

14 
15 

28 

27 

26 

25 

24 

23 

20 

19 

18 

17 

16 

"-
"-

& 

EN 

.., r 
1 "l 

1 

2 

3 

4 

5 

6 

9 

10 

11 

12 

13 

V1 

V2 

V3 

V4 

V5 

V6 

V7 

V8 

V9 

V10 

V11 

logic diagram (positive logic) 

OE1 --..:..14,:,,;,'_-cr"-"\ 

OE2 ---=.;15~_-<1 

01 28 x)-I----'-- Vi 

To 10 Other Channels 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC 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 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) (see Note 2): DW package ................... 1.2 W 
Storage temperature range ....................................................... -65°C to 150°C 

:j: 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 cond~ions 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. 
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2. The maximum package power dissipalion is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more infonnation, refertothe Package Thermal COnsidenltions application note in the 1994 ABT AdvancedBiCMOS Technology 
Data Book, literature number SCBD002B. 
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recommended operating conditions (see Note 3) 

Vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI I nput vo~age 

IOH High-level output current 

IOl low-level output current 

SN54ABT5401, SN74ABT5401 
11-BIT LINE/MEMORY DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS235A - JUNE 1992 - REVISED JULY 1994 

SN54ABT5401 SN74ABT5401 

MIN MAX MIN 
UNIT 

MAX 

4.5 5.5 4.5 5.5 V 

2 if " 2 V 

£:;;.'6.8 0.8 V 

a .¥"ec a Vee V 
p;- -12 -12 rnA 

.<'1 12 12 rnA 

l!.tlliv Input transition rise or fall rate I Outputs enabled g;V 10 10 ns/V 

TA Operating free-air temperature "'"-55 125 -40 85 "e 

NOTE 3: 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 SN54ABT5401 SN74ABT5401 
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--l rnA 3.35 3.7 3.3 3.35 

Vee = 5V, IOH=-1 rnA 3.85 4.2 3.8 3.85 
VOH 

IOH=-3mA 3 3.1 
Vee =4.5V 

IOH=-12mA 2.6 2.6 

IOl=8mA 0.8 0.65 
VOL Vee = 4.5 V 

IOl=12mA 0.8 

'I Vee=5.5V, V, = Vee or GND ±1 ±1 ±1 

10ZH Vee = 5.5 V, Vo = 2.7 V 50 ,;5'fl 50 

10Zl Vec = 5.5 V, Vo = 0.5 V -50 {5?so -50 

loff Vcc- O, VI orVo S 4.5 V ±100 tJt:f ±100 

ICEX Vce=5.5V, Vo = 5.5 V Outputs high 50 A 50 50 

10 Vee=5.5 V, VO=2.5V -25 -45 -100 -~ -100 -25 -100 

lOS:\: Vec=5.5V, VO=O -50 -200 ~O -200 -50 -200 

Outputs high 5 50 ~ 50 50 

ICC 
VCC=5.5 V, 10=0, Outputs low 36 45 45 45 
V, = Vee or GND 

Outputs disabled 1 50 50 50 

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

l!.lcc§ 3.4 V,Other Outputs disabled 0.05 0.05 0.05 
inputs at 
Vec orGND Control inputs 1.5 1.5 1.5 

Ci V, = 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 VCC or GND. 

PRODUCT PREVIEW In_aon con .... products In tile Ionnatlve or 
_ pha.. of development. Cbarai:teriSUc data and oilier 
apeclflcallons are dOlllgn goa". T .... ,natrumanlB _die ~ght to 
Challga or dI8conUnuolheile producIB whhout nau ... ~TEXAS 
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UNIT 

V 

V 

V 

JJA 
JJA 
JJA 
JJA 
JJA 
rnA 

rnA 

JJA 
rnA 

JJA 

rnA 

pF 

pF 
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SN54ABT5401, SN74ABT5401 
11·BIT LINE/MEMORY DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS235A - JUNE 1992 - REVISED JULY 1994 

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 
D 

tpHL 

tpZH 
OE 

tpZL 

tpHZ 
OE 

tpLZ 

PRODUCT PREVIEW Informallon concern. prodUCIIIn 1he tormaave or 
d.lan phaso 01, deYtIopmont. C_81Ic daIa and olhar 
apeclftcatlono ... *!gn goals. T_lnatrurnants ......... 1he right to 
CIIaIIg8 or dl8conllnue1hese prodUCII without nollce. 
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TO 
VCc=5V, 

(OUTPUT) 
TA = 25°C 

MIN TYP MAX 

2 4.5 6.1 
Y 

1.5 4.4 5.2 

y 2.5 5.7 6.6 

2 4.4 5.5 

1.5 
Y 

3.6 4.4 

1.5 4.2 5.4 

~1EXAS 
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SN54ABT5401 SN74ABT5401 
UNIT 

MIN MAX MIN MAX 

2 7 2 6.9 
ns 

1.5 .z5.9 1.5 ,5.7 

2.5",~~.6 2.5 8.5 
_<f:1t;Jt. .... v 6.9 

ns 
2 6.8 

"ttF' . 5.5 1.5 5.2 
ns 

1.5 7.4 1.5 6.9 



SN54ABT5401, SN74ABT5401 
11·BIT LINE/MEMORY DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS235A-JUNE 1992-REVISEDJULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rND 

From Output _--._---4.----'svoo\/'nlr'"-__ J 

Under Test 

CL =50pF 
(see Note A) T soon 

TEST S1 

tPLWtpHL Open 
tpLZ/tpZL 7V 

tPHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3Y 

Timing Input -------X1.S V 

------'. 1'------- OY 
14--tw~ 

I 1,...---3V 

Input 3 )\",,1_.S_V __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1_.S_V __ ..,~1.SV :: 

tPLH~ MtPHL 

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

--+-1 -J. I VOL 

tPHL~ ~tPLH 
I ~I VOH 

\1.SV T1.SV 
. -- 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 at 7 V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

I~L ~ th ~ I ... u I 

---*1.5 V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIIIiIES 

~1.SV ><,-1 . .;..S_V ___ :: 

tpZL ~ 14- I 
I I tPLZ -.I ~ 

---rl""'\~. 1 ~--- 3.SV 
1,1.SV IVOL+0.3V 
1 . 1- --- VOL 

I ~HZ 41 j4-
tpZH ~ I 

I --- YOH 
!1.5V ~H-0.3V 

___ oJ. =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 = 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 
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• Output Ports Have 25-0 Series Resistors, 
So No External Resistors Are Required 

• State-of-the-Art EPIC-HBTM BICMOS Design 
Significantly Reduces Power Dissipation 

• Latch-Up Performance Exceeds 500 rnA 
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, T A = 25°C 

• Package Options Include Plastic 
Smail-Outline (OW) Packages, Ceramic 
Chip Carriers (FK) and DIPs (JT) 

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 orOE2) input is high, all 12 outputs are inthe 
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. 

The SN54ABT5402 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74ABT5402 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

SN54ABT5402, SN74ABT5402 
12·BIT LINE/MEMORY DRIVERS 

WITH 3·STATE OUTPUTS 

SN54ABT5402 ••• JT PACKAGE 
SN74ABT5402 ••• DW PACKAGE 

{TOP VIEW) 

Y1 

Y4 
Y5 
Y6 6 

GNO 
Y7 

Y12 
OE1 

01 
02 
03 
04 
05 
06 
07 
Vec 
08 
09 
010 
011 
012 
OE2 

SN54ABT5402 ••• 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 1516 1718 

U)COC f'o. coc»o 
>->-z>->->-;:: 

C!l 

INPUTS OUTPUT 
0E1 OE2 D 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. 
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SN54ABT5402, SN74ABT5402 
12-BITLINE/MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS100B-JANUARY 1992- REVISED JULY 1994 

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 

" 
" 

& 

EN 

., r 
1 V 

1 

2 

3 

4 

5 

6 

8 

9 

10 

11 

12 

13 

V1 

V2 

V3 

V4 

VS 

V6 

Y7 

V8 

V9 

V10 

V11 

V12 

logic diagram (positive logic) 

OE1 _14 __ cr-"""'I 

OE2 _1S_---lc::J 

28 
01-----i >---t---V1 

To 11 Other Channels 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC 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 
Currentinto 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) (see Note 2): 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 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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2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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recommended operating conditions (see Note 3) 

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 

SN54ABT5402, SN74ABT5402 
12·BIT LINE/MEMORY DRIVERS 

WITH a·STATE OUTPUTS 
seBS1 OOB - JANUARY 1992 - REVISED JULY 1994 

SN54ABT5402 SN74ABT5402 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 if': 2 V 

.;:0.8 0.8 V 

O~CC 0 VCC V 

t; -12 -12 rnA 

g 12 12 rnA 

/lll/lv I nput transition rise or fall rate I Outputs enabled dY 10 10 nslV 

TA Operating free-air temperature -55 125 -40 85 ·C 

NOTE 3: 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 MAX 

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

VCC=4.5 V, IOH=-1 mA 3.35 3.7 3.3 3.35 

VCC=5V, IOH=-1 mA 3.85 4.2 3.8 3.85 
VOH 

IOH=-3mA 3 3.1 
VCC=4.5 V 

10H =-12 rnA 2.6 2.6 

IOl=8mA 0.8 0.65 
VOL VCC =4.5 V 

IOl=12mA 0.8 

II VCC-5.5 V, VI = VCC or GND ±1 ±1 ±1 

10ZH Vcc = 5.5 V, VO=2.7V 50 A$b 50 

10Zl Vcc = 5.5 V, Vo = 0.5 V -50 t?w""50 -50 

loff VCC= 0, VI orVO ~4.5 V ±100 ;D¢: ±100 

ICEX' VCC = 5.5 V, VO=5.5V Outputs high 50 !f"";<- 50 50 

10 VCC = 5.5 V, Vo = 2.5 V -25 -45 -100 -w -100 -25 -100 

lOS; VCC = 5.5 V, VO=O -50 -200 ~O -200 -50 -200 

Outputs high 5 50 ~ 50 50 

ICC 
VCC=5.5V, 10=0, Outputs low 36 45 45 45 
VI = VCC or GND 

Outputs disabled 1 50 50 50 

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

/lICC§ 3.4 V, Other Outputs disabled 0.05 0.05 0.05 
inputs at 

Control inputs VccorGND 1.5 1.5 1.5 

Ci VI = 2.5 V or 0.5 V 3 

Co Vo = 2.5 VorO.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 VCC or GND. 

PRODUCT PREVIEW Information concems prod"" In ilia Ionna1Iwe or 
~ Of _opmem. ~~stlc clara .. d othor 

no .. dssl90 gosJs. T .... lnstrumenllf8ll8l'l88lhs rlght to 
c or disconti .... lha8ejlRld .... wlIhout noIIce, ~1ExAs 

INSTRUMENTS 
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UNIT 

V 

V 

V 

!lA 
!lA 
!lA 
!lA 
!lA 
mA 

mA 

!lA 
mA 

!lA 

mA 

pF 

pF 
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SN54ABT5402, SN74ABT5402 
12-BIT LIN ElMEMO RY DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS100B-JANUARY 1992-REVISEDJULY 1994 

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 In_..-.. prad.OIIlo "_VO Of 
d .. 1an p/Ia8O or _pmont. C_ _ and Diller 
opeclftcalloM .. doeIan goOIo. _1~18 .......... rlghllD 
Change or dlsconUnU.lheie pradUCII without notice. 
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TO 
VCC=5V, 

(OUTPUT) 
TA=2SoC 

MIN TVP MAX 

2 4.5 5.7 
Y 

1.5 3.7 4.5 

y 2.5 5.7 6.6 

2 4.4 5.5 

1.5 3.6 4.4 
Y 

1.5 4.2 5.4 

-!111ExAs 
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SN54ABT5402 SN74ABT5402 
UNIT 

MIN MAX MIN MAX 

2 6.7 2 6.5 

1.5 {.. 5.5 1.5 
ns 

5.2 

2.5~~.6 2.5 8.5 

$illf 6.9 
ns 

2 6.8 
~. 5.5 1.5 5.2 

ns 
1.5 7.4 1.5 6.9 



SN54ABT5402, SN74ABT5402 
12·81T LINE/MEMORY DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS100B -JANUARY 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

r' 
From Output _ ..... _~t-~5'V0'V0 II-n __ ---/ 

Under Test 

CL =50pF 
(see Note A) T 500n 

TEST S1 

tpU+,tpHL Open 

tPLZ/tpZL 7V 
tpHzltpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------x,1.5 V 

------'. 1'------- OV 
14--tw~ 
1 1,..-__ 3V 

Input 3 X\,.1_.5_V __ 0 V 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~ ... 1._5_V_....J~"~-.5-V-- :: 

Data Input 

Output 
Control 

14L ~~ ~I 
1 ... u th 1 

--""'><1.5 V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

=41.5 V ~ .... 1._5_V __ _ 

tPZL ~ 14- I 

3V 

OV 

tpLH +---! k tpHL 

1 I I ~-- VOH 
I !1.5V 1 1.5V 

--+-1--" 1 VOL 

tpHL --l.--.! Y- tPLH 

Output 

Output 
Waveform 1 

S1 at7 V 
(see Note C) 

1 II tpLZ --' ~ 
---;'1""",\ 1 ~-- 3.5 V 

1 1.5V 1 
1 • 1 VOJ...+~~ VOL 

1 I~PHZ ~ j4-

1 ~I VOH 
\1.5V T1.5V 

. -- VOL 
Output 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

tpZH~ _ 1 

1,.1.-5-V-.....,~i-V~H -O.3V VOH 
___ ..I. =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. Wavef~ 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 

-!I1TEXAS 
INSTRUMENTS 
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• Output Ports Have 2S·(2 Series Resistors, 
So No External Resistors Are Required 

• State-of·the-Art EPIC·HBTM 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 

• Typical VOlV (Output Undershoot) 
< 0.5 V at Vee = 5 V, TA = 25°C 

• Package Options Include Plastic 
Small·Outline (DW) Packages, Ceramic 
Chip Carriers (FK) and DIPs (JT) 

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 orOE2) 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-(2 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 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 

SN54ABT5403, SN74ABT5403 
12·BIT LINE/MEMORY DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS236A-JUNE 1992 - REVISED JULY 1994 

SN54ABT5403 .•• JT PACKAGE 
SN74ABT5403 .•. ow PACKAGE 

(TOP VIEW) 

Yl 01 
Y2 02 

03 
04 

Y5 05 
D6 
07 

Y7 VCC 
D8 

Y9 09 
Yl0 010 
Yll 011 
Y12 012 
OEl OE2 

SN54ABT5403 ••• FK PACKAGE 
(TOP VIEW) 

(,) 

~13~ti~~~ 

4 321 282726 
03 5 25 010 
D2 6 24 Dll 
Dl 7 23 012 
Yl 8 22 OE2 
Y2 9 21 OEl 
Y3 10 20 Y12 
Y4 11 19 Yll 

12 1314 15 16 1718 

LD<OO""'CO(l)O 
>->-z>->->->= 

(!) 

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. 
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DATA InfGml8llon c:urrent • ot DUblIcaIIon d .... ProcIUCIB conform to 
_llcallo .. p8l' ths I8I'm8 ., r ... InelrUmanll Btandanl \VlII'IlIIIY. 
I'rocIucIIon p ...... lng don not IIOO88UIIIy Include l81li09 ot all 
param ...... 
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SN54ABT5403, SN74ABT5403 
12 .. B11 LINE/MEMORY DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS236A- JUNE 1992 - REVISED JULY 1994 

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 

& 
"-

"-
EN 

, r 
1 V 

1 

2 

3 

4 

5 

6 

8 

9 

10 

11 

12 

13 

Vl 

V2 

V3 

V4 

V5 

V6 

V7 

V8 

V9 

Vl0 

Vll 

V12 

logic diagram (positive logic) 

OEl ---,1..;..4_-cr-~ 

OE2 ---..:1.::.5_--<:L~ 

01 _28""'-_--1 X-)-j--- Vi 

To 11 Other Channels 

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

Pin numbers shown are for the OW 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 mA 
Input clamp current, 11K (V, < 0) ..•........................................................ -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DW 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 condHions 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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2. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information. refer to the Package ThermalConsiderationsapplication note in the 1994 ABT AdvancedBiCMOS Technology 
Data Book. IHerature number SCB0002B. 
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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 

SN54ABT5403, SN74ABT5403 
12·BIT LINE/MEMORY DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS236A - JUNE 1992 - REVISED JULY 1994 

SN54ABT5403 SN74ABT5403 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 h$f' 2 V 

£~.8 0.8 V 

o @'<Vee 0 Vee V 

l; -12 -12 mA 

~ 12 12 mA 

!J.t/!J.v Input transition rise or fall rate I Outputs enabled 9: 10 10 ns/V 

TA Operating free-air temperature "'-55 125 -40 85 ·e 

NOTE 3: Unused or floating inputs must be held high or low. 

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

TEST CONDITIONS 
TA = 25·C SN54ABT5403 SN74ABT5403 

PARAMETER 
TYPt MIN MAX MIN MAX MIN MAX 

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

Vee = 4.5 V, 10H--l mA 3.35 3.7 3.3 3.35 

Vee- 5V, 10H--l mA 3.85 4.2 3.8 3.85 
VOH 

IOH=-3mA 3 3.1 
Vee- 4.5V 

10H _-12mA 2.6 2.6 

IOl=8mA 0.8 0.65 
VOL Vee- 4.5V 

10l= 12 mA 0.8 

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

10ZH Vce- 5.5V, VO=2.7V 50 AD 50 

10Zl Vee = 5.5 V, VO-0.5V -50 ;ilo-"5o -50 

loff Vee = 0, VI orVo :>:4.5 V ±100 1§<tf ±100 

leEX Vee = 5.5 V, VO-5.5V Outputs high 50 t"A:: 50 50 

10 Vee-5.5 V, VO-2.5V -25 -45 -100 -21 -100 -25 -100 

10S* Vee = 5.5 V, Vo=O -50 -200 ~O -200 -50 -200 

Outputs high 5 50 ~ 50 50 

ICC 
Vee = 5.5 V, 10=0, Outputs low 36 45 45 45 
VI = Vee or GND 

Outputs disabled 1 50 50 50 

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

!J.lee§ 3.4 V, Other Outputs disabled 0.05 0.05 0.05 
inputs at 

Control inputs VeeorGND 1.5 1.5 1.5 

ei VI = 2.5 VorO.5 V 3 

Co VO" 2.5 V or 0.5 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. 

PRODUCT PREVIEW lnIarmIIIon con","", producto In Iho fonnallYl or =-=!IhItI 01 _opmII1I. C_ _ end olhtt 
nd80lgngoolo. r-1 __ lhortghllO 

c nge or eli_lit _ produc\I without notioo. ~ThxAs 
INSTRUMENTS 
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UNIT 

V 

V 

V 

JJA 
JJA 
JJA 
JJA 
JJA 
mA 

mA 

JJA 
mA 

JJA 

mA 

pF 

pF 
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SN54ABT5403,SN74ABT5403 
12-BIT LINE/MEMORY DRIVERS 

> WITH 3-STATE OUTPUTS 
SCBS236A-JUNE 1992 - REVISED JULY 1994 

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 
DE 

tpHZ 
DE 

tpLZ 

PRODUCT PREVIEW InIormaIIon ........ products In Iho _ve or e::n ~"".. or dIveIopment. c_ac - and oilier 
Ilona III aaelgn IJOIII. T_IImrumenIs ........ 1ho rlght to 

c go or discontinue _ prodUCIS wI1hout..ace. 
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TO 
Vcc=SV, 

(OUTPUT) 
TA=2SoC 

MIN TYP 

2 4.5 
Y 

1.5 4.4 

Y 
2.5 5.7 

2 4.4 

1.5 3.6 
Y 

1.5 4.2 

~TEXAS 
INSTRUMENTS 

MAX 

6.1 

5.2 

6.6 

5.5 

4.4 

5.4 

POST OFFICE BOX 665303 • DALLAS. TEXAS 75266 

SN54ABTS403 SN74ABT5403 
UNIT 

MIN MAX MIN MAX 

2 7 2 6.9 
ns 

1.5, A,5.9 1.5 5.7 

2.~{)~~~.6 2.5 8.5 

A~~' 6.9 
ns 

2 6.8 

~ 5.5 1.5 5.2 

1.5 7.4 1.5 6.9 
ns 



SN54ABT5403, SN74ABT5403 
12·BIT LINE/MEMORY DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS236A-JUNE 1992-REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output _-'_~'-~SVOVO ..... 0 __ ---/ 
Under Test 

CL=50pF 
(see Note A) T sooo 

TEST S1 

tpLI·t1tpHL Open 

tpLZ/tpZL 7V 
tPHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------X1.5 V 
____ --J. 1'-______ OV 

14--tw~ 

I 1,----3V 

Input 3 X",,1_.S_V __ 0 V 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~ ... 1._5_V_...J~1.SV :: 

Data Input 

Output 
Control 

~L .~ th ~ I ..,u I 

--~*1.5V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.SV ¥Io..1._SV __ _ 

tpZL ~ 14- 1 

3V 

OV 

tPLH --J.---.! ~ tpHL 

I I I ~--VOH 
I 11.sv I 1.5V 

--+-I....J· I VOL 

tpHL ---l.---.! ~ tPLH 

Output 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

I I tPLZ -.I ~ 
--;-1 ""\L. 1 ~-- 3.5 V 

I ,\1.5V IVOL+0.3V 
I . 1- --- VOL 

I I;PHZ ~ j4-

1 ~I VOH 
\.1.5 V F1.5V 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

tpZH -+t - I 
I -- VOH 

/1.5 V ~H -0.3 V 

. -- VOL 
Output ___ oJ. ..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 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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SN54ABT162244, SN74ABT162244 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 

• Output Ports 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-IIBTM 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 

• Package Options Include Plastic 30o-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Smail-Outline (DGG) Packages and 3Bo-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-ta-Center Spacings 

description 

The 'ABT162244 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. These devices can be 
used as four 4-bit buffers, two 8-bit buffers, or one 
16-bit buffer. These devices provide non inverting 
o,!!!puts and symmetrical active-low output-enable 
(OE) inputs. 

SCBS238B - JUNE 1992-

SN54ABT162244 ••• WD PACKAGE 
SN74ABT162244 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

10E 1 20E 
1Yl lAl 
1Y2 lA2 

GND 4 GND 
lA3 
lA4 

Vee 7 Vee 
2Yl 8 2Al 
2Y2 9 2A2 

GND 10 GND 
2Y3 38 2A3 
2Y4 37 2M 
3Yl 36 3Al 
3Y2 14 35 3A2 

GND 15 34 GND 
3Y3 16 33 3A3 
3Y4 17 32 3M 
Vee 18 Vee 
4Y1 4A1 
4Y2 4A2 

GND GND 
4Y3 4A3 
4Y4 4A4 
40E 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 SN74ABT162244 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 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 04-blt buffer) 

INPUTS OUTPUT 
OE A Y 

L H H 

L L L 

H X Z 

Widebus and EPIC-ITe are trademarks of Texas Instruments Incorporated. 
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SN54ABT162244, SN74ABT162244 
1e-:BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS238B - JUNE 1992 - REVISED JULY 1994 

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 
1V' 1Y1 

3 
1Y2 

5 
1Y3 

6 
1Y4 

8 
2V' 2Y1 

9 
2Y2 

11 
2Y3 

12 
2Y4 

3V' 
13 

3Y1 
14 

3Y2 
16 

3Y3 
17 

3Y4 
19 

4V' 4Y1 
20 

4Y2 
22 

4Y3 
23 

4Y4 

t This symbol is in accordance with ANSI!I EEE 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 



SN54ABT162244, SN74ABT162244 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS238B - JUNE 1992 - REVISED JULY 1994 

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 TA = 55°C (in still air) (see Note 2): DGG package ................. 0.85 W 

DL package . . . . . . . . . . . . . . . . . . .. 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 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. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Gonsiderationsapplication note inthe 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SCBD002B. . 

recommended operating conditions (see Note 3) 
SN54ABT162244 SN74ABT162244 

MIN MAX MIN MAX 
UNIT 

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 

IOH High-level output current -12 -12 mA 

IOL Low-level output current 12 12 mA 

At/llv Input transition rise or fall rate I Outputs enabled 10 10 ns/V 

At/AVCC Power-up ramp rate 200 200 fJJ!/V 

TA Operating free-air temperature -55 125 -40 85 ·C 

NOTE 3: Unused or floating Inputs must be held high or low. 

-!!11ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 6-53 



SN54ABT162244, SN74ABT162244 
16·BIT BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS238B - JUNE 1992 - REVISED JULY 1994 

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

TEST CONDITIONS 
TA=25°C SN54ABT162244 SN74ABT162244 

PARAMETER 
MIN TYPt MAX MIN MAX 

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

Vee- 4.5V, 10H .. -l mA 3.35 3.35 

Vee=5V, 10H--l mA 3.85 3.85 
VOH 

IOH=-3mA 3.1 3.1 
Vee" 4.5 V 

IOH=-12mA 2.6" 

IOl=8mA 0.4 0.8 0.8 
VOL Vee - 4.5 V 

10l- 12mA 

II Vee - 0 to 5.5 V, VI" Vee or GND ±1 ±1 

10ZPU 
Vee=Ot02.1 V, 

±50 ±50 
Vo = 0.5 to 2.7 V, OE = X 

10ZPD 
Vee =2.1 VtoO, 

±50 ±50 
Vo = 0.5 to 2.7 V, OE =X 

10ZH 
Vee" 2.1 V to 5.5 V, 

10 10 
VO=2.7V, OE;;:2V 

10Zl 
Vee .. 2.1 'v to 5.5 V, 

-10 -10 
VO- 0.5 V, OE;;:2V 

loff Vee· O, VI orVo S 4.5 V ±100 

leEX Vee = 5.5 V, Vo = 5.5 V Outputs high 50 50 

10* Vee = 5.5 V, VO=2.5V -25 -55 -100 -25 -100 

Outputs high 2 2 

ICC 
Vee = 5.5 V, 10=0, Outputs low 30 30 
VI .. Vee or GND Outputs 

disabled 
2 2 

Vee=5.5V, Outputs 
50 50 

One input at enabled 
Data inputs 

Alee§ 3.4 V,Other Outputs 
50 50 

inputs at Vee or disabled 
GND Control inputs 50 50 

ei VI = 2.5 V or 0.5 V 3 

Co Vo =2.5 V or 0.5 V 8 

" On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
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. 

MIN 

3.35 

3.85 

3.1 

2.6 

-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 

0.65 

0.8 

±1 

±50 

±50 

10 

-10 

±100 

50 

-100 

2 

30 

2 

50 

50 

50 

UNIT 

V 

V 

V 

jJA 

jJA 

jJA 

jJA 

jJA 

jJA 

IIA 
mA 

mA 

IIA 

pF 

pF 



SN54ABT162244, SN74ABT162244 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS238B - JUNE 1992 - REVISED JULY 1994 

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, SN54ABT162244 SN74ABT162244 

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

MIN TYP MAX MIN MAX MIN MAX 

tpLH 1 2.5 3.2 1 4.1 1 3.9 
A Y ns 

tpHL 1 3.1 4 1 5.3 1 4.8 

tpZH 
OE 

1 3.2 4.2 1 5.6 1 5.4 
Y ns 

tpZL 1 3.2 4.1 1 5.5 1 5.1 

tpHZ 
OE 

1 3.2 4 1 6.3 1 4.6 
Y ns 

tpLZ 1 3.1 3.9 1 4.9 1 4.5 

~1ExAs 
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SN54ABT162244, SN74ABT162244 
16-81T BUFFERS/DRIVERS 
WITH a-STATE OUTPUTS 
SCBS238B - JUNE 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

81 o Open 

r' 
From Output _-._----4~~50WO 11'"0 __ --/ 

Under Test TEST Sl 

CL =50pF 
(see Note A) T 5000 

LOAD CIRCUIT FOR OUTPUTS 

14--tw~ 

I ',....--3V 

Input 3 X",1_.5_V __ OV 

VOLTAGE WAVEFORMS 
PULSE DURATION 

tpLliitpHL Open 
tPLZ/tpZL 7V 
tpHZltPZH Open 

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

_____ ..1. 1'-______ OV 

Data Input 

14 ~~th~ 
I tau I 

--~*1.5V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

Input 
(aeaNote B) =XI ... 1._5_V_--JX"~-.5-V-- 3 V 

I OV 

Output 
Control ~1.5V . ~10..1._5V __ _ 

3V 

OV 

tPLH ~ .~ tPHL 

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

--+-I~ I VOL 

tpHL --l.---.! ~ tPLH 

Output 

\L ~I VOH 
,1.5V T1.5V 

. -- VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

Output 
Wavefonn 1 

Sl at7V 
(see Note C) 

Output 
Waveform 2 
Sl atOpen 

(see Note C) 

tpZL ~ 14- I 

I I tPLZ 41 \4-: 
- ........ I ..... {. I pi ,.-- 3.5V 

I ,1.5V IVOL+0.3V 
I . 1- --- VOL 

I I~PHZ 41 j+-
tpZH~ _ I 

I --- VOH 
!1.6V ~H-0.3V 

___ J. ~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 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 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 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 

• 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 Hlgh·Speed Switching Noise 

• Flow·Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 30o-mil 
Shrink Small·Outline (DL) and Thin Shrink 
Small·Outline (DGG) Packages and 380·mil 
Fine·Pltch Ceramic Flat (WD) Package 
Using 25-mil Center·to·Center Spacings 

description 

The 'ABT162245 are 16·bit (dual·octal) 
non inverting 3-state transceivers 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 
SCBS239B - MARCH 1993-

SN54ABT162245 •.• WD PACKAGE 
SN74ABT162245 .•• DOG OR DL PACKAGE 

(TOP VIEW} 

lDIR 1 
181 
182 

GND 

187 
188 
281 
282 

GND 
283 
284 
VCC 
285 
286 

GND 
287 
288 

2DIR 

47 
46 
45 
44 
43 

10E 
1Al 
lA2 
GND 
lA3 
lA4 
Vee 
lA5 
lA6 
GND 
1A7 
lA8 
2Al 
2A2 
GND 
2A3 
2A4 
Vce 
2A5 
2A6 
GND 
2A7 
2A8 
20E 

1994 

These devices can be used as two a-bit transceivers or one 16-bit transceiver. They allow 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 source or 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 pullup 
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-board area. 

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 a5°C. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 
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SN54ABT162245, SN74ABT162245 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS239B - MARCH 1993 - REVISED JULY 1994 

FUNCTION TABLE 
(each B-blt section) 

INPUTS 
OPERATION 

OE DIR 

L L 8 data to A bus 

L H A data to 8 bus 

H X Isolation 

logic symbolt logic diagram (positive logic) 

10E 

1DIR 

20E 

2DIR 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

48 

1 

25 

24 

47 

48 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

,.,., 
G3 

1'.. 

L 
3EN1 [BA] 

3 EN2[AB] 
1'.. G6 L 6EN4[BA] 

6EN5[AB] , r 
2 

L 
V1 <1 

~ I> 2V 
3 

5 

6 

8 

9 

11 

12 

13 

L 
V4 <1 

~ I> 5V 
14 

16 

17 

19 

20 

22 

23 

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

1DIR 

1Al 

1B1 

1B2 

1B3 

1B4 

lB5 

1B6 

lB7 

lB8 2DIR 

2B1 

2B2 

2B3 

2B4 2Al 

2B5 

2B6 

2B7 

2B8 
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SN54ABT162245, SN74ABT162245 
16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS239B - MARCH 1993 - REVISED JULY 1994 

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: SN54ABT162245 (19 port) .......................... 96 mA 

SN74ABT162245 (B port) ......................... 128 mA 
SN5417 4ABT162245 (A 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) (see Note 2): DGG package ................. 0.85 W 

DL package .. .. .. .. .. . .. .. .. ... 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 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. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils. 

For more information, refer to the Package ThennalConslderationsapplication note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SeBD002B. 

recommended operating conditions (see Note 3) , 

Vee Supply voltage 

VIH High-level input voltage 

VIL LOW-level input voltage 

VI InpLll voltage 

B port 
10H High-level output current 

Aport 

Bport 
10L Low-level output current 

Aport 

1!.t!l!.v Input transition rise or fall rate Outputs enabled 

TA Operating free-air temperature 

NOTE 3: Unused or floating pins (input or 1/0) must be held high or low. 

PRODUCT PREViEW In_ co ...... produCilIn Ih8 _ve or deolan ~_ 01 ~ ... nt Cha __ II1II 0 .... 

opecltlcallOIll .. deolgn goals. T_lnetrumonl8 ........ 1h8 rlgllllO 
changoor_nuelhale p_ wlthOUlno1lce. ~1ExAs 
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SN54ABT162245 SN74ABT162245 

MIN MAX MIN MAX 
UNIT 

4.5 5.5 4.5 5.5 V 

2 -" 2 V 

g 0.8 V 

0 ilCe 0 Vee V 

,4 -24 -32 

$J 
mA 

-12 -12 

~ 48 64 

,$ 
mA 

12 12 

10 10 ns/V 

-55 125 -40 85 ·e 

6-59 



SN54ABT162245, SN74ABT162245 
16·BIT BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS239B - MARCH 1993 - REVISED JULY 1994 

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

TEST CONDITIONS 
TA=2SoC SNS4ABT16224S SN74ABT162245 

PARAMETER 
MIN TYPt 

VIK Vcc = 4.5 V, 11=-18mA 

VCC=5V, 10H=-1 mA 3.8 

10H=-1 mA 3.3 
Aport 

VCC = 4.5 V IOHm-3mA 3.1 

IOH=-12mA 2.6" 
VOH 

VCC=5V, IOH--3mA 3 

IOH=-3mA 2.5 
B port 

VCC = 4.5 V IOH=-24mA 

IOH=-32mA 2" 

A port 10l= 12mA 

VOL VCC- 4.5V IOl=48mA 
Bport 

IOl-64 mA 

Control inputs VCC = 5.5 V, 
II 

A or B ports VI = VCC or GND 

10lH; Vcc= 5.5 V, VO=2.7V 

lOll; VCC = 5.5 V, Vo = 0.5 V 

loff VCC=O, VI orVO S 4.5 V 

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

10§ VCC=5.5V, VO=2.5V -50 -100 

VCC=5.5V, Outputs high 

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

VCC=5.5V, 
Outputs enabled One input at 

Data inputs 3.4 V, 

aICC~ Other inputs at Outputs disabled 
VccorGND 

Control inputs 
VCC-5.5 V, One input at 3.4 V, 
Other inputs at VCC or GND 

Ci VI = 2.5 VorO.5 V 3 

Cio Vo = 2.5 V or 0.5 V 6 

"On products compliant to Mll-STD-883, Class B, thiS parameter does not apply. 
t All typical values are at VCC = 5 V. 
; The parameters 10lH and lOll include the input leakage current. 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

3 

3 

2.5 

2 

0.8 0.8 

0.45 0.4!. 

0.55" ~ 
±1 A§±1 

±20 ,(l.±20 

10 .~ 10 

-10 Ii -10 

±100 ifJ.~ 

50 50 

-180 -50 -180 

2 2 

32 32 

2 2 

1 2 

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. 

MIN 

2.5 

3 

3.1 

2.6 

3 

2.5 

2 

-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 

0.8 

0.45 

0.55 

±1 

±20 

10 

-10 

±100 

50 

-180 

2 

32 

2 

2 

0.05 

1.5 

UNIT 

V 

V 

V 

IJA 

IJA 
IJA 
IJA 
IJA 
mA 

mA 

mA 

pF 

pF 



SN54ABT162245, SN74ABT162245 
16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS239B-MARCH 1993- REVISED JULY 1994 

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 

tpLH 
B 

tpHL 

tpZH 

tpZL 
OE 

tPHZ OE 
tpLZ 

tpZH 
OE 

tpZL 

tpHZ 
OE 

tpLZ 
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TO 
VCC=5V, 

(OUTPUT) 
TA=25°C 

MIN TYP MAX 

B 

A 

B 

B 

A 

A 

1 2.2 

1 2.3 

1 2.7 

1.5 3.1 

1 3.6 

1 3.7 

2 4.4 

1.5 3.3 

1.5 4.1 

1.5 4.3 

2 4.5 

1.5 3.7 
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3.4 

3.7 

4.1 

4.6 

5.2 

5.4 

5.8 

4.7 

6 

6.1 

6.1 

5.1 
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SN54ABT162245 SN74ABT162245 
UNIT 

MIN MAX MIN MAX 

1 4.1 1 3.9 
ns 

1 4.4 1 4.2 

1 4·i 1 4.6 

,g ns 
1.5 1.5 5.1 

1 §J.4 1 6.3 

q; 6.5 
ns 

1 1 6.4 

.~. 6.4 2 6.3 

N 
ns 

5.6 1.5 5.2 

6"'f .5 7.2 1.5 7.1 
ns 

1.5 7.3 1.5 7 

2 6.8 2 6.6 
ns 

1.5 6.1 1.5 5.7 

Hl 



SN54ABT162245, SN74ABT162245 
16·BIT BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS239B - MARCH 1993 - REVISED JULY 1994 

'PARAMETER MEASUREMENT INFORMATION 

o 7V 
S1 o Open 

r' 
From Output _ ..... _~t--_5'V°V°lrn __ --./ 

Under Test TEST S1 

CL=50pF 
(see Note A) T soon 

LOAD CIRCUIT FOR OUTPUTS 

14--tw~ 

1 1,....--3V 

Input 3 X\,,1_.S_V __ OV 

VOLTAGE WAVEFORMS 
PULSE DURATION 

tpLtVtpHL Open 
tpLZ/tpZL 7V 
tPHZ/tpZH Open 

Tlmlnglnput -------X1.sv 
____ ---J. 1'-______ ov 

3V 

Data Input 

14 t_ ~ ~ 
1 ... u th 1 

--~*1.SV ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

Input 
(see Note B) =4 ... 1.5_V __ J¥"~-.5-V-- :: Output 

Control ~1.S V ¥:1.=5 =V===== :: 
tPLH -j.---.! k tPHL 

1 I I ~--VOH 
1 !1.5V 1 1.SV 

--+-1 - 1 VOL 

tpHL -l.--.! I4---f- tPLH 

Output 

\L ~I VOH 
,1.SV T1.5V 

. -- VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

Output 
Waveform 1 

S1 at7V 
(see Note C) 

Output 
Waveform 2 
S1 at Ope", 

(see Note C) 

tpZL ~ 14- 1 

1 ItPLZ~ ~ 
----;.1 ""'\L. 1 ~-- 3.S V 

1 ,1.SV 1 VOL+O.3V 
1 • 1 - -- VOL 

1 ~HZ~ ~ 
tPZH ~ 1 

I -- VOH 
!1.5V ~H-O.3V 

---. =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 5 10 MHz, Zo = 50 n. tr:s; 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 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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SN54ABT162260, SN74ABT162260 
12-BIT TO 24-BIT MULTIPLEXED D·TYPE LATCHES 

WITH SERIES·DAMPING RESISTORS AND 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-IIBTM BICMOS Design 
Significantly Reduces Power Dissipation 

• ESD Protection Exceeds 2000 V Per 
Mll-STD-SS3C, Method 3015; Exceeds 200V 
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 

• 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 Pullup/Pulldown 
Resistors . 

• Package Options Include Plastic 300-mll 
Shrink Small-Outline (Dl) Package and 
3So-mil Fine-Pitch Ceramic Flat (WD) 
Package Using 25-mll Center-to-Center 
Spacings. 

description 

The ' ABT162260 are 12-bit to 24-bit multiplexed 
D-type latches used in applications where two 
separate data paths must be multiplexed onto, or 
demultiplexed from, a single data path. Typical 

SCBS240A - JUNE 1992 - REVISED JULY 

SN54ABT162260 .•• WD PACKAGE 
SN74ABT162260 ••• DL PACKAGE 

(TOP VIEW) 

283 3 
GND 
282 

Vee 
A1 

A4 
A5 
A6 
A7 
A8 
A9 

GND 
A10 
A11 
A12 
Vee 
181 
182 

GND 
183 

LE28 

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 

SEL OE18 
""1....._--T 

applications include multiplexing and/or demultiplexing of address and data information in microprocessor or 
bus-interface applications. These devices are 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 pullup 
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. 
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SN54ABT162260, SN74ABT162260 
12·BIT TO 24·BIT MULTIPLEXED D·TVPE LATCHES 
WITH SERIES·DAMPING RESISTORS AND 3·STATE OUTPUTS 
SCBS240A-JUNE 1992- REVISED JULY 1994 

description (continued) 

The SN74ABT162260 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 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'oC to 85°C. 

lB 

H 

L 

X 

X 

X 

X 

X 

A 

H 

L 

H 

L 

H 

L 

X 

X 

x 
X 

X 

. 2B 

X 

X 

X 

H 

L 

X 

X 

LEA1B 

H 

H 

H 

H 

L 

L 

L 

X 

x 
X 

X 

Function Tables 

B TO A (OEB = H) 

INPUTS 

SEL LE1B 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 

ATOB(OEA=H) 

OUTPUT 
A 

H 

L 

AO 

H 

L 

AO 

Z 

INPUTS OUTPUTS 

LEA2B OE1B OE2B lB. 2B 

H L L H H 

H L L L L 

L L L H 2BO 

L L L L 2BO 

H L L 1BO H 

H L L 1BO L 

L L L 1BO 2BO 

X H H Z Z 

X L H Active Z 

X H L Z Active 

X L L Active Active 
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logic diagram (positive logic) 

LE1B 2 

LE2B 

LEA1B 

LEA2B 

27 

30 

55 

56 

29 

1 

SEL 28 

A1 8 

{>-

~ 

SN54ABT162260, SN74ABT162260 
12·BIT TO 24·BIT MULTIPLEXED D·TVPE LATCHES 

WITH SERIES·DAMPING RESISTORS AND 3·STATE OUTPUTS 
SCBS240A - JUNE 1992 - REVISED JULY 1994 

~~ C1 

23 
1 10 1B1 
1"-

~ ......... 
C1 ~ 

6 
- 10 2B1 

.C1 

10 

C1 

10 

~------------------~v~-------------------J 
To 11 Other Channels 
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SN54ABT162260, SN74ABT162260 
12·BIT TO 24·BIT MULTIPLEXED D·TVPE LATCHES 
WITH SERIES·DAMPING RESISTORS AND 3·STATE OUTPUTS 
SCBS240A-JUNE 1992-REVISEDJULY 1994 

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) (see Note 2): DL package .................. 1.4 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. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils. 

For more information, refertothe Package ThermalConsiderationsapplication note in the 1 994 ABT Advanced BiCMOS Technology 
Data Book, literature number SeBD002B. 

recommended operating conditions (see Note 3) 

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 

At/Av I nput transition rise or fall rate Outputs enabled 

At/AVec Power-up ramp rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating control inputs must be held high or low. 

PRODUCT PREVIEW Information concama products In the 10 ...... or a=p/Iaae 01 ~monL Cha_ datil and other 
ORS .. design goIIa. T_lnllnllROlll8 ........ the rlghllO 

c or dlacontI .... _ products without nOlico. 
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SN54ABT162260 SN74ABT162260 

MIN MAX MIN 
UNIT 

MAX 

4.5 5.5 4.5 5.5 V 

2 
~" 

2 V 

g 0.8 V 

o JICe 0 Vee V 

L~-24 -32 mA 

. .ft 48 64 
/iJ- mA 

12 12 

~q:: 10 10 nslV 

200 200 lJillV 

-55 125 -40 85 ·e 



SN54ABT162260, SN74ABT162260 
12·BIT TO 24·BIT MULTIPLEXED D·TVPE LATCHES 

WITH SERIES·DAMPING RESISTORS AND 3·STATE OUTPUTS 
SCBS240A-JUNE 1992- REVISED JULY 1994 

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

TA = 25°C SNS4AraT162260 SN74AraT162260 
PARAMETER TEST CONDITIONS 

MIN TYPt 

VIK Vee = 4.5 V, 11=-18mA 

Vee = 4.5 V, IOH=-3mA 2.5 

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

10H =-24mA 2 
Vee = 4.5 V 

10H=-32mA 2" 

IOl=48 rnA 

VOL 
Aport 

Vee=4.5V 10l= 64 rnA 
Sport IOl-12mA 

Control 
Vee = 0 to 5.5 V, VI = Vee or GND inputs 

II 
Vee = 2.1 V to 5.5 V, 

A or S ports 
VI - Vee or GND 

VI -0.8V 
II(hold) A or S ports Vee=4.5V 

VI=2V 

10ZPU:j: 
Vee=Ot02.1 V, 
Vo = 0.5 V to 2.7 V, OE = X 

10ZPD:j: 
Vee=2.1 VtoO, 
Vo = 0.5 V to 2.7 V, OE = X 

10ZH§ 
Vee - 2.1 Vto 5.5 V, 
VO=2.7V, OE;::2V 

10Zl§ 
Vee - 2.1 V to 5.5 V, 
VO-0.5V, OE;::2V 

loff Vee- O, VI or Vo S 4.5 V 

leEX OutpUts high Vee- 5.5V, Vo = 5.5 V 

lOll Vee = 5.5 V, VO=2.5V -50 -100 

Outputs high 

ICC 
Outputs low Vee =5.5 V, 10. 0, 

Outputs VI = Vee or GND 

disabled 

dlee# 
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 

" On products compliant to Mll-5TD-883, Class S, this parameter does not apply. 
t All typical values are at Vee - 5 V. 
:j: This parameter is characterized but not tested. 
§ 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" 

0.8 0.8 

±1 ±1 

±20 ±20 

100 

.Iii- -100 

±50 IJ.$'s0 

±50 § ±50 
h 

10 jJ 
.q; 10 

-10 -10 

±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. 
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MAX 

-1.2 

0.55 

0.8 

±1 

±20 

±50 

±50 

10 

-10 

±100 

50 

-225 

1.5 

63 

1 

1 

UNIT 

V 

V 

V 

IlA 

IlA 

IlA 

IlA 

IlA 

IlA 

IlA 
IlA 
mA 

mA 

rnA 

pF 

pF 
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SN54ABT162260, SN74ABT162260 
12·BIT TO 24·BITMULTIPLEXED D·TYPE LATCHES 
WITH SERIES·DAMPING RESISTORS AND 3·STATE OUTPUTS 
SCBS240A - JUNE 1992 - REVISED JULY 1994 

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

VCC=5V, SN54ABT162260 SN74ABT162260 
TA=25°C UNIT 
MIN MAX MIN ~X MIN MAX 

tw Pulse duration, LEI B, LE2B, LEAl B, or LEA2B high 3.3 3.3 _-.)~ 3.3 ns 

tsu Setup time, data before LEI B, LE2B, LEAl B, or LEA2BJ. 1.5 ~~v 1.5 ns 

th Hold time, data after LEI B, LE2B, LEAl B, or LEA2BJ. 1 "'4f" 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 TO 
VCC=5V, SN54ABT162260 SN74ABT162260 

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

MIN TYP MAX MIN MAX MIN MAX 

tpLH 1.4 3.6 5.2 
A B 

1.4 6.3 1.4 6.1 
ns 

tpHL 2.7 4.8 6.4 2.7 7.4 2.7 7.1 

tpLH 1.6 3.6 5.2 
B A 

1.6 6.4 1.6 6 
ns 

tPHL 1.7 3.8 5.5 1.7 6.5 1.7 6.2 

tpLH 1.8 3.9 5.3 1.8 6.6 1.8 6.3 
LE A 

6d:< 
ns 

tPHL 2.3 4.1 5.4 2.3 2.3 5.8 

tpLH 1.6 3.7 5.4 1.6 jSa 1.6 6.1 
LE B 

2.8iJ11!.5 
ns 

tpHL 2.8 4.9 6.4 2.8 7.1 

tpLH 1.5 3.6 5 1.5A:" 5.9 1.5 5.6 
SEL(IB) A 

1£ 
ns 

tpHL 1.8 3.5 4.8 5.2 1.8 5 

tpLH 1.2 3.6 5.1 ~ 6.5 1.2 6.3 
SEL(2B) A 

<;t"'l.7 
ns 

tPHL 1.7 4 5.5 6.5 1.7 6.2 

tpZH 
OE 

1.1 3.5 5.2 1.1 6.5 1.1 6.3 
A ns 

tpZL 2.1 4.2 5.7 , 2.1 6.6 2.1 6.5 

tpZH 
OE 

1 3.4 4.9 1 6.4 1 6.3 
B ns 

tpZL 2.9 5.5 6.8 2.9 8.3 2.9 8.2 

tPHZ 
OE 

2.5 4.5 5.9 2.5 6.9 2.5 6.7 
A ns 

tpLZ 1.8 3.4 4.8 1.8 5.6 1.8 5.2 

tPHZ 
OE B 

2.1 4.4 5.7 2.1 7.7 ~.1 7.5 
ns 

tpLZ 1.7 3.9 5.4 1.7 6.3 1.7 6.2 

PRODUCT PREVIEW InIollllllllon concern. procluctBln tho _ve or = i>hUB 01 -.pmertt. C_stIc _ and O1har 
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go or dlscontlnutlhaie produCil whhout notict. ' ~~ 
INSTRUMENTS 

6-68 POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



SN54ABT162260, SN74ABT162260 
12·BIT TO 24·BIT MULTIPLEXED D·TVPE LATCHES 

WITH SERIES·DAMPING RESISTORS AND 3·STATE OUTPUTS 
SCBS240A- JUNE 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output _ ..... _~t-_s'V°v°lrn __ ---/ 
Under Test 

CL = SO pF 
(see Note A) T soon 

TEST SI 

tPLH/tpHL Open 

tPLZ/tpZL 7V 

tPHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------X,.S V 
_____ J.!'-______ ov 

\4-- tw ---+I 
I 1,----3V 

Input 3 . X",1_.S_V __ 0 V 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1_.5_V __ J~I.SV :: 

Data Input 

Output 
Control 

lOll ~ th ~ I tsu I 

--~*'.SV ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.SV ~ .... 1._S_V __ _ 

tpZL~ ~ I 

3V 

OV 

tpLH --J.---.! k tPHL 

I I I ~--VOH 
I ".SV I I.SV 

--+-1 -oJ I VOL 

tPHL~ ~tPLH 

Output 

Output 
Waveform 1 

SI at7V 
(see Note C) 

I I tPLZ ---.I ~ 
----;.1 """'{. I p""-- 3.S V 

I ,1.5 V I VOL+0.3V 
I . 1- --- VOL 

I I~PHZ ~ j4-

\L ~I VOH 
Output 

Waveform 2 
SI atOpen 

(see Note C) 

tpZH~ _ I 
I --- VOH 

!1.SV ~H-0.3V ".SV T1.SV 
. -- VOL 

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 = 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 excepl when disabled by the oulput control. 

Waveform 2 is for an output with internal conditions such that the output is high excepl when disabled by the output conlrol. 
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 MULTIPLEXED/DEMULTIPLEXED 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 
Widebus™ Family 

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

• 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 

• Bus-Hold Inputs Eliminate the Need for· 
External Pullup Resistors 

• Package Options Include Plastic 300-mll 
Shrink Small-Outline (DL) Package and 
3So-mil Fine-Pitch Ceramic Flat (WD) 
Package Using 25-mll Center-to-Center 
Spacings 

~escription 

The ' ABT162460 are 4-bit-to-l-bit multiplexed 
registered transceivers 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. 

SCBS241 A - FEBRUARY 1993-

SN54ABT162460 ••. WD PACKAGE 
SN74ABT162460 ••. DL PACKAGE 

(TOP VIEW) 

LEAB1 
LEAB2 

LEBA 

LEB1 
LEB2 

OEB 
CLKAB 

GND 
1A 
2A 

CE_SELO 
CE_SEL1 

3A 
4A 

GND 
CLKENAB 

CLKENB 
CLKENBA 

VCC 
LEB3 
LEB4 
GND 
OEA 

LEAB3 

9 

11 

OEB1 
OEB2 
SELO 
GND 
1B1 
1B2 
VCC 
1B3 
1B4 
2B1 
GND 
2B2 
2B3 
2B4 
3B1 
3B2 
3B3 
GND 
3B4 
4B1 
4B2 
VCC 
4B3 
4B4 
GND 
SEL1 
OEB3 

LEAB4 OEB4 ""--_.....r 

Five 4-bit I/O ports (1 A-4A, 1 Bl-4, 2Bl-4, 3B1-4, and 4Bl-4) are available for address and/or data transfer. 
The output-enable (OEB, OEBl -OEB4, 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/flip-flops. 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-enabl.e is high). When the latch-enable 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 (SELD, SELl, 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 at a time. 

The B-port outputs, which are designed to sink up to 12 rnA, 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. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 
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Copyright © 1994, Texas Instruments Incorporated 
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description (continued) 

6-72 

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 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 SN74A~T162460 is characterized for operation from -40°C to 85°C. 

CLKENAB CE SEL1 CE_SELO 

X X X 

X X X 

L X X 

L L L 

L L H 

L H L 

L H H 

H X X 

Function Tables 

A·TOoB OUTPUT ENABLEt 

INPUTS OUTPUT 
OEB OEBn Bn 

H H Z 

H L Z 

L H Z 

L L Active 

tn = 1. 2. 3. 4 

A·TOoB STORAGE 
(assuming OEB = L, OEBn = Ll* 

INPUTS 

CLKAB LEAB1 LEAB2 LEAB3 

H or L H L L 

H or L H H H 

L L L L 

t L L L 

t L L L 

t L L L 

t L L L 

t L L L 

LEAB4 

L 

L 

L 

L 

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 B3 B4 

A AO AO AO 
A A A AO 

AD AO AO AO 
A AO AO AO 

AO A AO AO 

AO AO A AO 

AO AO AO A 

AO AD AO AO 



SN54ABT162460, SN74ABT162460 
4·TO·1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS241A-FEBRUARY 1993- REVISED JULY 1994 

CLKENB CLKBA 
X X 

X X 

X X 

X X 

L t 

L L 

Function Tables (Continued) 

B-T()'A STORAGE 
(before point PI 

INPUTS 
LEB1 LEB2 LEB3 LEB4 SEL1 

H L L L L 

L H L L L 

L L H L H 

L L L H H 

L 

L 
L L L L 

H 

H 

L 

L L L L 
L 

H 

H 

P 
SELO 

L B1 
H B2 
L B3 

H B4 
L Bl 
H B2 
L B3 
H B4 
L Blot 
H B20t 
L B30t 
H B40t 

.. t Output level before the Indicated steady-state Input conditions were established . 

CLKENBA 
X 

X 

X 

H 

L 

L 

L 

B-T()'A STORAGE 
(after point PI 

INPUTS 
CLKBA LEBA OEA 

X X H 

X H L 

X H L 

X L L 

t L L 

t L L 

L L L 

OUTPUT 
B A 
X Z 

L L 

H H 

X Aot 
L L 

H H 

X Aot 
.. t Output level before the Indicated steady-state Input conditions 

were established. 
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SN54ABT162460, SN74ABT162460 
4· TO· 1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS c • 

. SCBS241A- FEBRUARY 1993 - REVISED JULY 1994 

logic diagram (positive logic) 

LEB 4 
24 

23 
LEB 3 

6 
LEB 2 

LEB 1 
5 

CLKENB 20 

SEL 1 
31 

SEL 0 
54 

LEB A 
3 

CLKB A 8 

CLKENB A 21 

CLKAB 10 

1A 12 

6--74 

V 

.---_____ --< ........ 11--______ 2~8 LEAB4 

.---_______ '--< 1-____ -=27;:... LEAB3 

.---_______ "J_-<./1 2 LEAB2 

.--________ "J_<./1 1 LEAB1 

--. "J 56 OEB1 

r-<......bJ r-' 55 OEB2 

~r-' 30 0EB3 

~ I'[ 2: OEB4 
.--------;'--- OEB r---------------, 1 - I 
1 r---L1= ~ CE SELO I 
1 - ~- 1 
I rld= ~CE_SEL1 I 
1 r< E ~ 1 I ~ ~CLKENAB I 
l ~ _~~~I!..S!.~'!!..J 

r-----
One of 

- ---~J1UUlll.~~ill., 
7E 152 

Four 
Channels 

Dr+rH;++rH-~~;++-------~_r;+~~1B1 

e~ 11 
~ ~>+--+-I-' I 
7E . V 151 

ro"-CE'-----' D J! 1B2 

eL~I--~!:....Hl-Hr ~ r-~ ~ II 
~r- lx r- ClK ~ 

C~I-+f-H" I 49 1 B3 

~ r-fUI 
C~~ r-v- 148 
~ "'---HH+---;~ 

D ~! 1B4 

~!+------------~H--~;+t====~~~g~K ~ 

i 

i 

-D 

'= t-t---f-H+---t+--llE 
I- elK_ 

~--++--IeE 
-D 

= t-f-if---H_++--+l---1lE 

... H-_-+t-I-;ClK r-CE 
-~ 

~H--~++~---+-~ue-
.. f-H __ ++I--t CLK f-

CE 
~+----------_4_+++_-_+f-H--~~D 

L._~--------------
___ ~_= _______ .J 
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SN54ABT162460, SN74ABT162460 
4-TO-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS241 A - FEBRUARY 1993 - REVISED JULY 1994 

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: SN54ABT162460 (A port) .......................... 96 mA 

SN74ABT162460 (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) (see Note 2): DL package .................. 1.4 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. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considerations application note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SeBD002B. 

recommended operating conditions (see Note 3) 
SN54ABT162460 

MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 

VIH High-level input voltage 2 

VIL Low-level input voltage ,$t 0.8 

VI I nput voltage 0 .s: Vee 
Aport hq; -24 

10H High-level output current 
l~ B port -12 

Aport ~ 48 
10L Low-level output current 

~. B port 12 

Ilt/Ilv I nput transition rise or fall rate Outputs enabled '( 10 

Ilt/IlVee Power-up ramp rate 200 

TA Operating free-air temperature -55 125 

NOTE 3: Unused or floating pins (Input or 110) must be held high or low. 

PRODUCT PREVIEW InIormIIIon...-no procIuctIln Il1o _ .. or 

=
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SN74ABT162460 

MIN NOM MAX 
UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

0 Vee V 

-32 
mA 

-12 

64 
mA 

12 

10 nslV 

200 jJSlV 

-40 85 ·e 
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SN54ABT162460, SN74ABT162460 
4·T0-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS241A~ FEBRUARY 1993 ~ REVISED JULY 1994 

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

SN54ABT162460 SN74ABT162460 
PARAMETER TEST CONDITIONS 

MIN TYPt MAX MIN 

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

Vee=5V, IOH=-3mA 3 3.4 3 

Aport 10H --3 mA 2.5 3 
Vee = 4.5 V 

10H=-32mA 2 

VOH Vee = 5 V, IOH--1 mA 3.8 4.2 4.2 

IOH=-1 mA 3.3 3.7 3.7 
Bport 

Vee = 4.5 V IOH=-3mA 3 3.6 3.6 

IOH=-12mA 3.3 

10l= 24 mA 0.25 0.55 
Aport Vee = 4.5 V 

10l=64mA 
VOL 

IOl=8mA 0.4 0.8 
Bport Vee- 4.5V 

10l= 12mA 

Control inputs Vee = Oto 5.5 V, VI = Vee or GND ±1 
II 

A or B ports Vee = 2.1 Vto 5.5 V, VI = Vee or GND ~20 
Vee = 5.5 V, VI =0.8V 75 .§ 500 75 

II(hold) A or B ports 
Vee = 4.5 V, Vt=2V -75 ~ -500 -75 

Aport Vee- 5.5V, VO-2.5V -50 ."I:I,fO -180 -50 

10* VO-2.5V -25 ~55 -90 -25 
Bport Vee = 5.5 V 

Vo-O -59,.0 -110 -180 -50 . 

leEX Outputs high Vee- 5.5 V, VO-5.5V q 50 

loft Vee = 0, VI orVo S 4.5 V ±100 

10ZPU§ 
Vee •. Ot02.1 V, Vo - 0.5 V to. 2.7 V, 

±50 
OE=X 

10ZPD§ 
Vee=2.1 VtoO, Vo = 0.5 Vto 2.7 V, 

±50 
OE=X 

10ZH~ 
Vee - 2.1 Vto 5.5 V, VO-2.7V, 

10 
OE~2V 

10Zl~ Vee = 2.1 Vto 5.5 V, VO=0.5V, -10 
OE~2V 

Outputs high 1.5 

A port low 10 
ICC Vee = 5.5 V, Outputs open 

Bportlow 32 

Outputs disabled 1.5 

dlee# 
Vee- 5.5V, One Input at 3.4 V, 

1 
Other inputs at Vee or GND 

ei Control inputs VI = 2.5 V or 0.5 V 3.5 

eio A or B ports Vo =2.5 V or 0.5 V 8 

t All tyPiCal values are at Vee = 5 V, TA = 25°C. 
* Not more than one output should be tested at a time, and the duration of the test should not exceed one second. 
§ This parameter is characterized but not tested. 
~ The parameters 10ZH and 10Zl include the input leakage current. 

TYPt 

3.4 

2.7 

0.3 

0.4 

0.5 

0.7 

6 

18 

0.7 

3.5 

8 

# 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 In_ concern. producIo In tIIo_or 

~
phaao 01 development. CharaCtIIrIatIc data and _ 

......... Igngoola. T8lI8S 1n __ tIIo right 10 
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MAX 

~1.2 

0.55 

0.65 

0.8 

±1 

±20 

500 

-500 

-180 

-90 

-180 

50 

±100 

±50 

±50 

10 

-10 

1.5 

10 

32 

1.5 

1 

UNIT 

V 

V 

V 

J.IA 

IlA 

mA 

J.IA 
J.IA 

J.IA 

IlA 

IlA 

IlA 

mA 

mA 

pF 

pF 



SN54ABT162460, SN74ABT162460 
4· TO·1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS241A- FEBRUARY 1993- REVISED JULY 1994 

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

fclock Clock frequency 

CLKAB high or low 

CLKBA high or low 

tw Pulse duration LEAB1, 2, 3, or 4 high 

LEBA high 

LEB1, 2, 3, or 4 high 

Before CLKABi 

Before LEAB1, 2, 3, or 4 J. 

tsu Setup time Before CLKBAi 

Before LEB1, 2, 3, or4 J. 

Before LEBAJ. 

AfterCLKABi 

After LEAB1, 2, 3, or 4 J. 

th Hold time 
AfterCLKBAi 

After LEB1, 2, 3, or 4 J. 

AfterLEBAJ. 

PRODUCT PREVIEW Inlarmallon conc:orno prod_In 1110 _ve or 
deoian phooo of development. Cha_. _ and othor 
opoCltlcaUono Ira doolgn goala. TODSlnolrUrnol1l8 .... nroo the right to 
change or dlscontinuo thole produClS without nouco. 

VCC=5V, 
TA = 25°C 

MIN MAX 

0 160 

3.8 

4.5 

2.8 

2.8 

3 

A bus 2.5 

CE SELO!1 3.2 

CLKENAB 3.2 

A bus 3.6 

Bbus 3.8 

CLKENB 2.3 

CLKENBA 2.5 

LEB1, 2, 3, or4 4.3 

SELO!1 4.5 

Bbus 3.2 

Bbus 4 

LEB1, 2, 3, or4 4.4 

SELOI1 4.3 

A bus 0.5 

CE_SELO!1 1.1 

CLKENAB 0.5 

A bus 1.2 

Bbus 1.3 

CLKENB 1 

CLKENBA 1 

SELO!1 0 

B bus 1.5 

Bbus 0.4 

SELO!1 0.1 
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SN54ABT162460 SN74ABT162460 
UNIT 

MIN MAX MIN MAX 

0 160 0 160 MHz 

3.8 3.8 

4.5 4.5 

2.8 2.8 ns 

2.8 2.8 

3 3 

2.5 2.5 

3.2 3.2 

3.2 3.2 

3.6 3.6 

3.8 ." 3.8 

2.3 iii 2.3 

2.5 iii 2.5 ns 

4.3 4: 4.3 

4.s.P" 4.5 

~. 3.2 

~(f4 4 

4.4 4.4 

4.3 4.3 

0.5 0.5 

1.1 1.1 

0.5 0.5 

1.2 1.2 

1.3 1.3 

1 1 ns 

1 1 

0 0 

1.5 1.5 

0.4 0.4 

0.1 0.1 
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4·TO·1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
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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=SV, SN54ABT162460 SN74ABT162460 

PARAMETER (INPUT) (OUTPUT) 
TA=2S"C UNIT 

MIN TYP MAX MIN MAX MIN MAX 

fmax 160 160 160 MHz 

tpLH 2 3.6 5.9 2 7.1 2 6.5 
B A ns 

tpHL 2 3.5 5.8 2 6.8 2 6.5 

tpZH 
OEA 

1.5 2.8 4.8 1.5 5.9 1.5 5.6 
A ns 

tpZL 1.5 2.6 4.8 1.5 5.7 1.5 5.5 

tPHZ 
OEA 

2 3.8 5.3 2 6 2 5.9 
A ns 

tpLZ 1.5 4 6.1 1.5 7 1.5 6.5 

tPLH 2 3.3 5.5 2 6.5 2 6.2 
A· B ns 

tpHL 2 3.7 5.8 2 6.8 2 6.5 

tpZH 
OEB 

2 3.9 5.8 2 7.1 2 6.8 

tPZL 
B 

6.a. 
ns 

2 3.7 5.6 2 1.5 6.3 

tPHZ DEB 
2 4 5.6 2 ~ 2 6.2 

B /11 ns 
tpLZ 2 3.7 5.2 2 2 5.8 

tPZH 
OEB1,2,3,4' 

2 3.7 5.8 2 ~ 6.8 2 6.6 
B 

2.." 
ns 

tpZL 2 3.5 5.4 6.4 2 6.2 

tpHZ 
OEB1, 2, 3, 4' 

1.5 3.3 4.8 ~ 5.4 1.5 5.3 
B 

c-Q'·5 
ns 

tpLZ 1.5 3.1 4.4 5.1 1.5 4.9 

tpLH 1.5 4.2 6.7 1.5 8.1 1.5 7.4 
CLKBA A ns 

tpHL 1.5 4.4 6.9 1.5 8.4 1.5 7.7 

tPLH 
CLKAB B 

2 3.5 5.8 2 6.9 2 6.5 
ns 

tPHL 2 3.7 6 2 7 2 6.5 

tPLH 1.5 3 5.2 1.5 6.3 1.5 5.8 
LEBA A ns 

tpHL 1.5 3 5 1.5 6.3 1.5 5.8 

tpLH 2 3.4 5.4 2 6.5 2 6.2 
LEAB1, 2, 3, 4 B ns 

tPHL 2 3.6 5.7 2 6.3 2 6.2 

tpLH 2 4 6.5 2 7.8 2 7.2 
LEBA1, 2, 3, 4 A ns 

tpHL 2 4 6.1 2 7.5 2 6.8 

tPLH 
SEL 

2 4.1 6.7 2 8.1 2 7.5 
A ns 

tpHL 2 3.8 6.2 2 7.3 2 6.9 

~1EXAS 
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SN54ABT162460, SN74ABT162460 
4·TO·1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS 

WITH a·STATE OUTPUTS 
SCBS241 A - FEBRUARY 1993 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

Sl 
From Output _ ..... _----4.-_5"'OV°I,-° __ ---/ 

o Open 

rD 

Under Test 

CL = 50 pF 
(see Note A) I 5000 

LOAD CIRCUIT FOR OUTPUTS 

14--tw~ 

, '~--3V 

Input 3 X",,1_.5_V __ OV 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=¥1.5V ~1.5V :: 

tpLH --J.---.! ~ tPHL 

I I~-:-=-,~ VOH 
1 !1.5V: ~ 

--+-1 ....J, VOL 

tPHL~ ~tPLH 
, ~ VOH 

'1.5V Tl.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 

Sl at 7 V 
(see Note C) 

Output 
Waveform 2 
Sl atOpen 

(sse Note C) 

TEST Sl 

tpLWtPHL Open 

tPLZ/tpZL 7V 

tPHZ/tpZH Open 

3V 
-------Xl.5 V 
_____ .1.,\... ______ OV 

, .. t_ .~ th ., 
I 'IOU I 

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

SETUP AND HOLD TIMES 

=Xl.5 V ~=1.=5=V===== :: 
tPZL ~ 14- , 

, 1 tpLZ ---+I ~ 
----TI~{. I ~--- 3.5 V 

1 ,1.5 V I VOL + 0.3 V 
1 . 1- --- VOL 

1 I~PHZ ~ jill-
tpZH~ _ 1 

I --- VOH 11.5 V ~H-0.3V 
______ 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: PRRS 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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SN54ABT162500, SN74ABT162500 
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-IIBTM 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 Vat Vee = 5 V, TA = 25°C 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mil 
Shrink Smail-Outline (DL) Package and 
38G-mil Fine-Pitch Ceramic Flat (WD) 
Package Using 25-mll 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. 

SCBS242B-JUNE 1992-

SN54ABT162500 ••• WD PACKAGE 
SN74ABT162500 ••• DL PACKAGE 

(TOP VIEW) 

OEA8 1 
LEA8 

Al 
GND 

A2 
A3 

A6 
GND 11 

A7 
A8 
A9 

GND 

81 
GND 
82 
83 
Vee 
84 
85 
86 
GND 
87 
88 
89 

Al0 810 
All 811 
A12 812 

GND GND 
A13 813 
A14 814 
A15 815 
Vee Vee 
A16 816 
A17 817 

GND GND 
A18 818 

OE8A CLK8A 
LE8A GND 

____ .r 

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 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. 
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description (continued) 

6-82 

The SN74ABT162500 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 sflme 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. 

~1EXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



logic symbolt 

OEAB 
CLKAB 

LEAB 

OEBA 
CLKBA 

LEBA 

Ai 

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 
.1'- 2C3 

L::, 
C3 
G2 

,.., 
EN4 

"- 5C6 
C6 

L::,.s:5 

L.-
3D 1 
4V' 1 

SN54ABT162500, SN74ABT162500 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

r 
1V' 

~ 60 

54 

52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

31 

SCBS242B - JUNE 1992 - REVISED JULY 1994 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

B9 

B10 

811 

812 

B13 

814 

B15 

B16 

817 

818 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
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SN54ABT162500, SN74ABT162500 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
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logic diagram (positive logic) 

OEAB --'-----I 

ClKAB 55 

LEAB 2 

LEBA 28 

ClKBA 30 

OEBA .-::;27:.....-_-a 

A 1 --".3 -4>--1 ~----r-----------~r-~r+--,lD 
...,f--IC1 

CLK 

1D~~~~~~~~~--< 
C11---~ 

ClK 

~------------~vr--------------~I 
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: SN54ABT162500 (A port) .......................... 96 rnA 

SN74ABT162500 (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 at T A = 55°C (in still air) (see Note 2): DL package .................. 1.4 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 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. The maximum package power dissipation is calculated using a iunction temperature of 150·C and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54ABT162500, SN74ABT162500 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS242B - JUNE 1992 - REVISED JULY 1994 

recommended operating conditions (see Note 3) 

Vee Supply vo~age 

VIH High-level input voltage 

VIL Low-level input voltage 

VI I nput voltage 

Aport 
10H High-level output current 

Sport 

Aport 
10L Low-level output current 

Sport 

At/AV I nput transition rise or fall rate Outputs enabled 

At/AVec Power-up ramp rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating pins (Input or I/O) must be held high or low. 

PRODUCT PREVIEW Informallon concerns products In the _ .. or 
de8ian i>haae 01 Cl8YelCpmom. Ch8_~.Uc _ and 0Ihar 
apaclilcallono ... dlllgn gool •• r .... ,notruman18 ......... the right \0 
change or dlacontlnue _ products without norIca. ~1ExAs 

INSTRUMENTS 

SN54ABT162500 

MIN MAX 

4.5 5.5 

2 

o#(: 
0 V~ 

~24 

A, -12 

~ 48 

p 12 
"{ 10 

200 

-55 125 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

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 

200 IJS/V 

-40 85 ·c 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA = 25°C SN54ABT162500 SN74ABT162500 
PARAMETER TEST CONDITIONS 

MIN TYpt 

VIK VCC=4.5V, 11--18mA 

Vcc = 4.5 V, IOH--3mA 2.5 

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

IOH=-24mA 2 
VCC=4.5V 

IOH=-32mA 2· 
VOH 

Vec-4.5V, IOH=-1 mA 3.35 

Vec=5V, IOH=-1 mA 3.85 
Bport 

IOH=-3mA 3.1 
VCC=4.5V 

IOH=-12mA 2.6 

10l= 48 mA 

VOL 
A port VCC - 4.5 V 

IOl=64 mA 

Bport VCC - 4.5 V, IOl-12mA 

Control inputs VCC .. 0 to 5.5 V, VI = Vce or GND 

II 
A or B ports 

VCC=2.1 Vt05.5V, 
VI = Vec or GND 

Vec=Ot02.1 V, 
10ZPU VO=0.5Vt02.7V, OEorOE=X 

10ZPD 
Vee=2.1 VtoO, 
VO=0.5Vt02.7V, OEorOE=X 

10ZH:!: 
VCC=2.1 Vt05.5V, VO=2.7V, 
OE;;:2 VorOE ~0.8V§ 

10Zl:!: 
VCC=2.1 Vt05.5V, VO=0.5V, 
OE ;;: 2 V or OE ~ 0.8 V§ 

loff VCC- O, VlorVO~4.5V 

leEX Outputs high VCC- 5.5V, Vo = 5.5 V 

10~ 
Aport Vee = 5.5 V, VO=2.5V -50 -110 

Bport VCC=5.5V VO=2.5V -25 -55 

VCC- 5.5V, Outputs high 

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

ilICC# 
Vec = 5.5 V, One input at 3.4 V, 
Other inputs at VCC or GND 

ei Control inputs VI = 2.5 VorO.5 V 3 

Cio A or B ports Vo =2.5 V or 0.5 V 9 

• On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
t All typical values are at Vec = 5 V. 
:!: 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 

3.3 3.35 

3.8 3.85 

3 3.1 

2.6 

0.55 0.55 

0.55· 

0.8 0.8 

±1 ±1 

±20 ±~ 
N 

±50 
£.tI 

tfi50 

±50 {:)() 
~tS 

±50 

10 it 
~ 10 

-10 -10 

±100 

50 50 

-180 -50 -180 -50 

-90 -25 -90 -25 

3 3 

36 36 

3 3 

50 50 

§ For Vee between 2.1 V and 4 V, OE should be less than or equal to 0.5 V to ensure a low state. 
~ 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 Vec or GND. 

PRODUCT PREVIEW Information ooncems productB In the formative or e:5phaao 01 -.,monL Cha_S1Ic dIIa and oilier 
. .. deoIgn goala. r .... ln8ll'U1IIIII18 ........ the rlghtto 

ngo or dlaoon~nue _ productB without notice. 
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MAX 

-1.2 

0.55 

0.8 

±1 

±20 

±50 

±50 

10 

-10 

±100 

50 

-180 

-90 

3 

36 

3 

50 

UNIT 

V 

V 

V 

tJA 

JJA 

JJA 

tJA 

tJA 

JJA 
JJA 

mA 

mA 

JJA 

pF 

pF 



SN54ABT162500, SN74ABT162500 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-8TATE OUTPUTS 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

SN54ABT162500 SN74ABT162500 

MIN MAX MIN MAX 
UNIT 

fclock Clock frequency 0 150 0 150 MHz 

LEAB or LEBA high 2.5 .::.. 2.5 
tw Pulse duration 

I:!I 
ns 

CLKAB or CLKBA high or low 3 3 

A before CLKAB.!. 3.3 })I 3.3 

B before CLKBAJ. 3.3 A,"t 3.3 
tsu Setup time I CLKhigh bU 

ns 

A before LEAB.!. or B before LEBA.!. 
1 

I CLKlow .'€P 2.5 

A after CLKAB.!. or B after CLKBAJ. -Q"< 0 0 
th Hold time 

A after LEAB.!. or B after LEBA.!. 
ns 

2 2 

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 
LEABorLEBA 

tpHL 

tpLH 
CLKAB or CLKBA 

tPHL 

tpZH 

tpZL 
OEABorOEBA 

tpHZ 
OEABorOEBA 

tpLZ 

PRODUCT PREVIEW Information concern. plOd_in ... _va or 

=
~ or __ ~ C_BIIe _ and other 
.... dBBlgngOBIB. T .... I __ ... ~ghtlO 

c or dlacontinut ..... prod.eta wI1hout_ 

TO 
VCC=5V, 
TA=25°C 

(OUTPUT) 
MIN TVP MAX 

150 200 

BorA 
1.5 2.6 

2 3.4 

2 3.3 
BorA 

2 3.8 

BorA 
1.5 3.7 

1.5 3.8 

1.5 3.4 
BorA 

2 3.8 

BorA 
2 4.5 

1.5 3.8 

~TEXAS 
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4 

5.2 

4.8 

5.2 

4.9 

5.2 

4.6 

4.7 

5.7 

5.3 
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SN54ABT162500 SN74ABT162500 
UNIT 

MIN MAX MIN MAX 

150 150 MHz 

1.5 5.1 1.5 4.8 

2 6~ 2 
ns 

5.7 

2 J}f 2 5.6 

~.4 
ns 

2 2 5.9 

1.5,.. .... 6.4 1.5 5.9 

16 
ns 

6.4 1.5 6 

... ($ 5.6 1.5 5.3 
q: 2 

ns 
5.6 2 5.4 

2 6.9 2 6.5 
ns 

1.5 6.3 1.5 5.8 
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18·BIT UNIVERSAL BUS TRANSCEIVERS 
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PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

r' 
From Output __ ----4t-----'sv°\/'o 0v--__ -' 

Under Test TEST S1 

CL=50pF 
(see Note A) T soon 

LOAD CIRCUIT FOR OUTPUTS 

14--tw~ 
I 1,-__ 3V 

Input 3 )(,-~._S_V __ ° V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

tpLH/tPHL Open 

tpLZ/tpZL 7V 

tpHZ/tpZH Open 

Timing Input ------~.s V 

-----...1·1'------- ov 

3V 

Date Input 

lOll +_ ~ th ~ I ... u I 

__ .J*1.SV ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

Input 
(see Note B) =¥ ... 1._S_V_~~1.SV :: 

Output 
Control 

3V 

~1.S V ~,-1._S_V __ _ 
OV 

tpLH -J.--.! ~ tpHL 

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

--+-1 -oJ I VOL 

tPHL -l.---.j ~ tPLH 

Output 

\L v.:::-I VOH ,1.5 V T1.SV 
'\". ___ f- --- 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 
1 1 tpLZ -+I. ~ 

---;-1 ""\L. I 1,""-- 3.S V 
I ,1.SV I £ Vc +0.3V 
I . I T OL - - VOL 

I I~PHZ ~ j4-
tpZH --+j _ 1 

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

___ J. =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 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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• 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-IIBTM 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 
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 Oround Bounce) 
< 0.8 V at Vee = 5 V, TA = 25°C 

• Flow-Through Architecture Optimizes 
PCB layout 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (Dl) and Thin Shrink 
Small-Outline (DGG) Packages and 38O-mll 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mll Center-to-Center Spacings 

description 

These l8-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. 

SN54ABT162501, SN74ABT162501 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS243B - SEPTEMBER 1992 - REVISED JULY 1994 

SN54ABT162501 ••• WD PACKAGE 
SN74ABT162501 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

OEA8 
LEA8 

Al 
GND 

A6 

GND 11 
A7 

A8 
A9 

Al0 
All 
A12 

GND 
A13 
A14 
A15 

VCC 
A16 
A17 

GND 

GND 
CLKA8 
81 
GND 
82 
83 

VCC 
84 
85 

86 
GND 
87 
88 
89 
810 
811 
812 
GND 
813 
814 
815 

VCC 
816 
817 
GND 

A18 
OE8A 

818 
CLK8A 

LE8A "1.,,;_......;.r GND 

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-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. 

The SN74ABT162501 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. 

Widebus+, EPIC-lIB, and UBT are trademarks of Texas Instruments Incorpora/ed. 

UNLESS OTHERWISE NOTED this document conIIIns PAODUCTlON 

~~~:'~:'~IIU:;=:... .. nrannlO 
Pfod.-n p_lng _ not ........uy Include 1BI1I~ 
para ....... 
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description (continued) 

6-90 

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 a5°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, provided that CLKAB 
was high before LEAB went low. 

§ Output level before the indicated steady-state Input 
conditions were established. 
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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 
2C3 

G 
C3 
G2 

,.., 
EN4 

5C6 
C6 

G~5 

L.-
3D 
4V 

1 
1 

SN54ABT162501, SN74ABT162501 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 

r 
1'i7 

...J 60 

SCBS243B - SEPTEMBER 1992 - REVISED JULY 1994 

54 

52 

51 

49 

48 

47 

45 

44 

43 

42 

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 lEG Publication 617-12. 
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SN54ABT162501, SN74ABT162501 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS243B - SEPTEMBER 1992 - REVISED JULY 1994 

logic diagram (positive logic) 

OEAB----I 

ClKAB --,-55~_--I 

lEAB _2 __ --1 

lEBA --,-28~_--I 

ClKBA ----::.30:""-_-1 

OEBA .--=27:....-_-a 

A 1 ----::.3_---4 ......... ~-~r------4_~~~-~1D 
'-+---1C1 

ClK 

1DI-~--W--====-+--< 
C11--+ .. 

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: SN54ABT162501 (A port) .......................... 96 rnA 

SN74ABT162501 (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 at TA = 55°C (in still air) (see Note 2): DGG package .................. 1 W 

DL package .................. 1.4 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. 

6-92 

2. The maximum package power dissipation Is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package ThermalConsiderationsapplication note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book. literature number SCBD002B. 
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SN54ABT162501, SN74ABT162501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS243B - SEPTEMBER 1992 - REVISED JULY 1994 

recommended operating conditions (see Note 3) 

VCC Supply voltage 

V,H High-level input voltage 

V,L Low-level input voltage 

V, I nput voltage 

High-level output current 
Aport 

10H 
Bport 

Aport 
10L Low-level output current 

Bport 

Ilt/Ilv Input transition rise or fall rate Outputs enabled 

Ilt/IlVCC Power-up ramp rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating pins (input or I/O) must be held high or low. 

PRODUCT PREVIEW Informatlon....- pRld .... 1n tho _ or .... lan phase 01 <IaveIop1l1llll. C __ ... _ 

apeclftcailons .. dllian goIIa. Tuaslnstrumants ........ tho dghl to 
chlngs or dlscontinuelbaie pRld .... witlloUl noli ... -!!11ExAs 

INSTRUMENTS 

SN54ABT162501 

MIN MAX 

4.5 5.5 

2 

O:!!tt 
0 VAt 

~24 

rA. -12 

~ 48 
~- 12 
~ 10 

200 

-55 125 

POST OFFICE BOX 655303. DAu.AS. TEXAS 75265 

SN74ABT162501 
UNIT 

MIN MAX 

4.5 5.5 V 

2 V 

0.8 V 

0 VCC V 

-32 
rnA 

-12 

64 
rnA 

12 

10 ns/V 

200 JJJil/V 
-40 85 ·C 
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SN54ABT162501, SN74ABT162501 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUtS 
SCBS243B - SEPTEMBER 1992 - REVISED JULY 1994 

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

PARAMETER TEST CONDITIONS 
TA = 25°C SN54ABT162501 SN74ABT162501 

MIN TYPt 

VIK Vee = 4.5 V, 11--18mA 

Vee=4.5V, IOH=-3mA 2.5 

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

IOH--24mA 2 
Vee = 4.5 V 

10H =-32 mA 2" 
VOH 

Vee = 4.5 V, 10H--l mA 3.35 

Vee- 5V, 10H=-1 mA 3.85 
Bport 

IOHz-3mA 3.1 
Vee = 4.5 V 

IOH=-12mA 2.6 

IOL=48mA 

VOL 
Aport Vee = 4.5 V 

10L-64 mA 

Bport Vee =4.5 V, IOL=12mA 

Control inputs 
Vee = Ot05.5 V, 
VI = Vee or GND 

II 
Vce = 2.1 V to 5.5 V, 

AorBports 
VI = Vee or GND 

10ZPU 
Vee = Ot02.1 V, 
VO=0.5Vt02.7V, OE orOE =X 

10ZPD 
Vee=2.1 VtoO, 
VO-0.5Vt02.7V, OEorOE -X 

10ZH; 
Vee=2.1 Vt05.5V, VO-2.7V, 
OE:?:2 VorOES 0.8 V§ 

10ZL; 
Vec=2.1 Vt05.5V, VO-0.5V, 
OE :?: 2 V or OE S 0.8 V§ 

loll Vee=O, VI orVO S4.5 V 

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

10' 
Aport Vee = 5.5 V, VO=2.5V -50 -110 

Bport Vee = 5.5 V VO=2.5V -25 -55 

Vcc =5.5 V, Outputs high 

ICC A or B ports 10=0, 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 Control inputs VI = 2.5 V or 0.5 V 3 

eio AorBports Vo - 2.5 V or 0.5 V 9 

"On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
t All typical values are at Vec = 5 V. 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

3.3 

3.8 

3 

0.55 0.55 

0.55" 

0.8 0.8 

±1 ±1. 

±20 ~ 
±50 .t;~:50 
±50 1S' 

e9 ±50 

"<!; 
10 10 

-10 -10 

±100 

50 50 

-180 -50 -180 

-90 -25 -90 

3 3 

36 36 

3 3 

50 50 

; The parameters 10ZH and 10ZL include the input leakage current. 
§ For Vee between 2.1 V and 4 V, OE should be less than or equal to 0.5 V to ensure a low state. 
, 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 TTL voltage level rather than Vee or GND. 

PRODUCT PREVIEW Informallon concerns produCts In lllformaIIVI or 

~
.. of doVIIopll18l1t Cha_ _ and other III ... daoIgngoala. _111 ___ 111 ~ght .. 

• or dlacondnua _ produCil without nOllco. ~1ExAs 
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MAX 

-1.2 

0.55 

0.8 

±1 

±20 

±50 

±50 

10 

-10 

±100 

50 

-180 

-90 

3 

36 

3 

50 

UNIT 

V 

V 

V 

IIA 

IIA 

IIA 

IIA 

IIA 

IIA 
IIA 

mA 

mA 

IIA 

pF 

pF 



SN54ABT162501, SN74ABT162501 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH3-STATE OUTPUTS 
SCBS243B - SEPTEMBER 1992 - REVISED JULY 1994 

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

SN54ABT162501 SN74ABT162501 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency 0 150 0 150 MHz 

LEAB or LEBA high 3 .. >. 3 
Iw Pulse duralion 

& 
ns 

CLKAB or CLKBA high or low 3.3 3.3 

A before CLKABi 4.3 l§ 4.3 

B before CLKBA i 4.3 J. q, 4.3 
Isu Setup lime I CLKhigh 2·W 

ns 

A before LEAB.!. or B before LEBA.!. 
2.5 

ICLKlow § 1 

A after CLKABi or B after CLKBA i ~'O 0 
th Hold time 

A after LEABJ.. or B after LEBAJ.. 
ns 

2 2 

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 

IpLH 
AorB 

IpHL 

IpLH 
LEABorLEBA 

IpHL 

IPLH 

IpHL 
CLKAB or CLKBA 

IPZH 
OEABorOEBA 

tpZL 

tpHZ 
OEABorOEBA 

tPLZ 

PRODUCT PREVIEW IrIIormOIIon ........ plOd_in lIIo_or =: phuo 01 _p_ ~ dIU! IIId _ 

. lleatlo", are daoIgn goIIo. TuaIna\rumant8 _1hI rtgllllO or ___ procIucIIwllhout_ 

TO 
VCC=5V, 
TA=25"C 

(OUTPUT) 
MIN TYP MAX 

150 200 

1.5 2.6 
BorA 

2 3.4 

BorA 
2 3.3 

2 3.8 

BorA 
1.5 3.5 

1.5 3.5 

1.5 3.4 
BorA 

2 3.8 

BorA 
2 4.5 

1.5 3.8 

~TEXAS 
INSTRUMENTS 

4 

5.2 

4.8 

5.2 

4.7 

4.8 

4.6 

4.7 

5.7 

5.3 

POST OFFICE BOX 855303 • DALLAS, TEXAS 75.265 

SN54ABT162501 SN74ABT162501 
UNIT 

MIN MAX MIN MAX 

150 150 MHz 

1.5 5.1 1.5 4.8 

2 6~ 2 5.7 
ns 

2 # 2 5.6 

~.4 
ns 

2 2 5.9 

1.5 h. 6 1.5 5.5 

1~"" 
ns 

5.8 1.5 5.3 

~ 5.6 1.5 5.3 

~ 2 
ns 

5.6 2 5.4 

2 6.9 2 6.5 
ns 

1.5 6.3 1.5 5.8 
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SN54ABT162501, SN74ABT162501 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS243B - SEPTEMBER 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output _--tl_~t-_s'VooV\rn __ ...../ 
Under Test 

TEST S1 

CL=50pF 
(see Note A) T soon 

LOAD CIRCUIT FOR OUTPUTS 

14--tw~ 

I 1,----3V 

Input 3 X,-1_.S_V __ 0 V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

tpLWtpHL Open 
tpLZ/tpZL 7V 
tPHZ/tpZH Open 

Timing Input -------x,1.S V 
____ --J. 1'-______ ov 

3V 

Date Input 

14L·~ ~ I ... u th I 

--""\*1.SV ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

Input 
(see Note B) =¥1 .... S_V __ J~1.SV :: 

Output 
Control 

3V 

=¥1.SV ~,-1._5_V __ _ 
OV 

tPLH +---! k tPHL 

1 1 ~-VOH 
1 !1.5V I 1.SV 

--+1 --J. 1 VOL 

tPHL --l.---.! ~ tPLH 

Output 

\L ~I VOH 
,1.SV F1.SV 

. -- 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 --+J 14- 1 

1 1 tpLZ ---.I ~ 
--i-II ""\{1.5 V 1,--- 3.S V 

1 '\ 1 £ VO.!...+~!'y VOL 

tpZH -.: ~HZ ~ i+-
1,---.... 1 V 11.5 V ~H-O.3V OH 

___ J. ..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 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 

~1ExAs 
INSTRUMENTS 
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• 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-nS™ BICMOS Design 
Significantly Reduces Power Dissipation 

• USTTM (Universal Bus Transceiver) 
Combines OoType Latches and OoType 
Flip-Flops for Operation in Transparent, 
Latched, Clocked, or Clock-Enabled Mode 

• Latch-Up Performance Exceeds 500 mA 
Per JEOEC Standard JESO-17 

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

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mll 
Shrink Small-Outline (OL) and Thin Shrink 
Smail-Outline (OGG) Packages and 3So-mll 
Fine-Pitch Ceramic Flat (WO) Package 
Using 25-mll 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. 

bata 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. 

SN54ABT162601, SN74ABT162601 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS2478 -AUGUST 1992 - REVISED JULY 1994 

SN54ABT162601 ••• WD PACKAGE 
SN74ABT162601 •.• DGG OR DL PACKAGE 

(TOP VIEW) 

OEAB 
LEAB 

Al 
GND 

Vee 
A4 
A5 
A6 

GND 
A7 
A8 
A9 

Ala 
All 
A12 

GND 
A13 
A14 
A15 
Vee 
A16 
A17 

GND 
A18 

OE8A 
LE8A 

3 

7 

CLKENAB 
CLKAB 
81 
GND 
B2 
B3 
Vee 
B4 
B5 
86 
GND 
B7 
B8 
89 
810 
811 
812 
GND 
B13 
814 
B15 
Vee 
B16 
B17 
GND 
818 
CLK8A 
CLKEN8A 

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. Wheh OEAB is high, the outputs are in the high-impedance state. Oata 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 reduGe 
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 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 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, EPIC-lIB, and UBT are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED 1II1s document contains PRODUCTlON 

~;.rr::=~~=':=10 __ pIOCOISlng _ not _~Iy include taoflng 01 ~ ...- -!11 TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAUAS, TEXAS 75265 

Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT162601, SN74ABT162601 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS247B -AUGUST 1992 - REVISED JULY 1994 

6-98 

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 t L L 

L L L t 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, CLI(BA, and CLKENBA. 

:t: Output level before the indicated steady-state input conditions 
were established. 

§ Output level before the indicatad steady-state input conditions 
were established, provided that CLKAB was low before LEAB 
went low. 

~1ExAs 
INSTRUMENTS 
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SN54ABT162601, SN74ABT162601 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-8TATE OUTPUTS 
SCBS247B -AUGUST 1992 - REVISED JULY 1994 

logic diagram (positive logic) 

OEAB 

CLKENAB 56 

CLKAB 55 

LEAB 2 

LEBA 28 

CLKBA 30 

CLKENBA 29 

OEBA 27 

A1 3 
CE 

>----r--------+4-r--r+~1D 

.-+-+--ILE 
CLK 

CE 
1Dr-r++-~-rr--------+--~ 

LEI-+-+-t 
CLK 

~----------~v~----------~/ 
To 17 Other Channels 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 
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SN54ABT162601, SN74ABT162601 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SC8S247B - AUGUST 1992 - REVISED JULY 1994 

absolute maximum ratings over operating free·alr temperature range (unless othelWlse 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: 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) (see Note 2): DGG package .................. 1 W 

DL package .................. 1.4 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 clamJrCurrent ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 1500e and a board trace length of 750 mils. 

For more information, refertothe Package Thermal Considemtionsapplicatlon note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCSD002S. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

V,H High-level input voltage 

V,L Low-level input voltage 

V, Input voltage 

Aport 
10H High-level output current 

Sport 

Aport 
10L Low-level output current 

Sport 

I1tll1v I nput transition rise or fali rate Outputs enabled 

I1t/l1Vec Power-up ramp rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating pins (Input or 1/0) must be held high or low. 

PRODUCT PREVIEW Inlannlllon concerna products In Iho formaIIve or de8lan p/Ia8e 01 ~ Cha __ and _ 

IIPOClftcatIons are daalgn goals. r .... 1nB1rUmenIs _Iho rlghl to 
changeo,dIscon1Inuo_ prod_wI1houtnoilce. ~1ExAs 

INSTRUMENTS 

SN54ABT162601 

MIN MAX 

4.5 5.5 

2 

ol!:-
0 ~ 

iJ!i24 

/;- -12 
~. 48 

J? 12 
<0; 10 

200 

-55 125 
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SN74ABT162601 

MIN MAX 
UNIT 

4.5 5.5 V 

2 V 

0.8 V 

0 VCC V 

-32 
rnA 

-12 

64 
rnA 

12 

10 nslV 

200 JJSIV 
-40 85 ·e 



SN54ABT162601, SN74ABT162601 
18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS247B - AUGUST 1992 - REVISED JULY 1994 

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

PARAMETER 
TA = 25°C SN54ABT162601 SN74ABT162601 

TEST CONDITIONS 
TYPt MIN 

VIK Vee = 4.5 V, 11=-18mA 

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

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

IOH=-24mA 2 
Vee- 4.5V 

IOH=-32mA 2" 
VOH 

Vee = 4.5 V, 10H=-1 mA. 3.35 

Vee=5V, IOH=-1 mA 3.85 
Bport 

IOH=-3mA 3.1 
Vee=4.5V 

IOH=-12mA 2.6 

IOl=48 mA 

VOL 
Aport Vee = 4.5 V 

IOl=64 mA 

Bport Vee = 4.5 V, 10l= 12 rnA 

Control inputs 
Vee = Ot05.5 V, 
VI = Vee or GND 

II 
Vee-2.1 Vt05.5 V, 

Aor B ports 
VI = Vee or GND 

Vee=Ot02.1 V, 
10ZPU Vo - 0.5 Vto 2.7 V, OE=X 

10ZPD 
Vee=2.1 VtoO, 
Vo - 0.5 V to 2.7 V, OE=X 

10ZH:J: 
Vee = 2.1 V to 5.5 V, 
Vo =2.7 V, OE~2V 

10Zl:J: 
Vee-2.1 Vt05.5V, 
Vo = 0.5 V, OE~2V 

loff Vee=O, VI orVo:s; 4.5 V 

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

10§ 
Aport -50 -100 

Vee- 5.5V, Vo =2.5 V 
B port -25 -55 

Vee = 5.5 V, Outputs high 

ICC Aor B ports 10. 0, Outputs low 
VI = Vee or GND Outputs disabled 

AICC~ 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 3 

eio A orB ports Vo = 2.5 V or 0.5 V 9 

" On products compliant to Mll-STD-883, Class B, thiS parameter does not apply. 
t All typical values are at Vee = 5 V. 
:J: 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" 

0.8 0.8 

±1 r! 
±20 120 

.':" 
±50 if ±50 

±50 ~ {t ±50 

10 10 

-10 -10 

±100 

50 50 

-180 -50 -180 

-100 -25 -100 

3 3 

36 36 

3 3 

50 50 

§ 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. 

PRODUCT PREVIEW infOrmatIon con..",. prod_eta In Il1o formative or 
dlllgn phase 01 -"menL Characta~l\tc da1a and olher 
speclflcatlono .redlllgn goals. T .... lnstru __ Il10 ~ghtfo 
ChaIIga or dIaconUnue _ producta wfthout_. -!!1 TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

MAX 

-1.2 

0.55 

0.8 

±1 

±20 

±50 

±50 

10 

-10 

±100 

50 

-180 

-100 

3 

36 

3 

50 

UNIT 

V 

V 

V 

IIA 

IlA 

IlA 

IlA 

IIA 

IIA 
IlA 

rnA 

mA 

IlA 

pF 

pF 
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SN54ABT162601, SN74ABT162601 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS247B -'AUGUST 1992 - REVISED JULY 1994 

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

SN54ABT162601 SN74ABT162601 
UNIT 

MIN MAX MIN MAX 

fclock Cicek frequency 0 150 0 150 MHz 

LEAB or LEBA high 2.5 2.5 
tw Pulse duration 

1M 
ns 

CLKAB or CLKBA high or low 3 3 

A before CLKABi or B before CLKBAi 4.3 1!l 4.3 

A before LEAB.!. or B before LEBA.!. 
ICLKhigh 2.5 ~ 2.5 

Isu Seluptime 
ICLKlow \(1 

ns 
1 

CLKEN before CLKi ?$i' 2.7 

A after CLKABi or B after CLKBA i iEo 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 
OEAB 

tpZL 

tpHZ 
OEBA 

tpLZ 

tPHZ 
OEAB 

tpLZ 

6-102 

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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SN54ABT162601 

MIN MAX 

150 

1.5 5.1 

2 6.1 

1 4.2 

2 5.1 

2 5.~ 

2 JtI-
2 ;;':1 

2 tJ. ... ~ 6.4 

1.5ci" 5.4 

16' 5.2 

tf.5 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 5.8 

1.5 5.7 

POST OFFICE BOX 555303 • OALLAS. TEXAS 75255 

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 

1.5 5 
ns 

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 
SCBS247B - AUGUST 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

r' 
From Output _ ..... _~.-_5'Voo'V'v-n __ ---" 

Under Test 

CL = SO pF 
(see Note A) I soon 

TEST Sl 

tpLH/tpHL Open 
tpLZ/tpZL 7V 

tPHZltPZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------X1.5 V 
_____ J·I'-______ OV 

14--tw~ 

1 1,---3V 

Input 3 X",1_.5_V __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1_.5_V __ J~ 1.5V :: 

tpLH +--! K tpHL 

1 I '\2- VOH 
1 !1.5V l 1.5V 

--+-I ---'. 1 VOL 

tpHL ~ Y- tpLH 

\L v.-:::-I VOH 
,,1.5V T1.5V 

. . - 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 

Sl at7V 
(see Note C) 

Output 
Waveform 2 
Sl atOpen 

(see Note C) 

1l1li t ~~ ~ 
1 su th 1 

---"')(1.5 V ~:: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.5 V ~=1.=5 =V===== :: 
tpZL~ II1II-- I 

1 ItPLZ -----' ~ 
----;.1 ""'\L. I ~--- 3.5 V 

I ,,1.5 V I V + 0.3 V 
I . I - OL - - VOL 

I ~HZ -"I ~ 
tPZH ~ I 

I -- VOH 
!1.5V ~H-O.3V 

____ 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 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 tima 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 
W/debus™ Family 

• State-of-the-Art EPIC-nS™ 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) 

• 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 

• Package Options Include Plastic 300-mll 
Shrink Small-Outline (Dl) Package and 
380-mll Fine-Pitch Ceramic Flat (WD) 
Package 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. 

SN54ABT162823, SN74ABT162823 
18·BIT BUS-INTERFACE FLlP·FLOPS 

WITH 3·STATE OUTPUTS 
SCBS473 - JUNE 1994 

SN54ABT162823 ••• WD PACKAGE 
SN74ABT162823 ••• DL PACKAGE 

(TOP VIEW) 

lClR 1 

Vee 
lQ4 
1Q5 9 
lQ6 

GNO 11 
lQ7 
lQ8 
1Q9 
2Ql 
2Q2 
2Q3 

GNO 
2Q4 19 

2Q5 20 
2Q6 21 

Vee 
2Q7 

52 
51 
50 

49 
48 

lClK 
lClKEN 
101 
GNO 
102 
103 
Vee 
104 
105 
106 
GNO 
107 
108 
109 
201 
202 
203 
GNO 
204 
205 
206 
Vee 
207 

2Q8 208 
GNO GNO 
2Q9 209 
20E 2ClKEN 

2ClR 2ClK 
____ .r 

The I ABT162823 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 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. OE 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 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. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 
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SN54ABT162823, SN74ABT162823 
18-BITBUS·INTERFACE FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
SCBS473-JUNE 1994 

description (continued) 

The SN74ABT162823 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. 

6-106 

The SN54ABT162823 is characterized for operation over the full military temperature range of -55°C to 125"C. 
The SN74ABT162823 is characterized for operation from -40°C to 85°C. 

OE 

L 

L 

L 

L 

L 

H 

FUNCTION TABLE 
(each 9-blt flip-flop) 

INPUTS 

CLR ClKEN elK D 

L X X X 

H L i H 

H L i L 

H L L X 

H H X X 

X X X X 

~1ExAs 
INSTRUMENTS 

OUTPUT 
Q 

L 

H 

L 

00 
00 
Z 
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logic symbolt 

10E 

1CLR 

1CLKEN 

1CLK 

20E 

2CLR 

2CLKEN 

2CLK 

101 

102 

103 

104 

105 

106 

107 

108 

109 

201 

202 

203 

204 

205 

206 

207 

208 

209 

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 

_f'.. EN1 

'" R2 

'" G3 

3C4 
f'.. EN5 
f'.. R6 

_f'.. G7 

7C8 , 
40 

80 

r 
1,2'1 

5,6'1 

SN54ABT162823, SN74ABT162823 
18·BIT BUS·INTERFACE FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
SCBS473 - JUNE 1994 

3 
1Q1 

5 
1Q2 

6 
1Q3 

8 
1Q4 

9 
1Q5 

10 
1Q6 

12 
1Q7 

13 
1Q8 

14 
1Q9 

15 
2Q1 

16 
2Q2 

17 
2Q3 

19 
2Q4 

20 
2Q5 

21 
2Q6 

23 
2Q7 

24 
2Q8 

25 
2Q9 

tThis symbol is in accordance with ANSI/IEEE Sid 91-1984 and IEC Publication 617-12. 
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SN54ABT162823, SN74ABT162823 
18-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCBS473-JUNE 1994 

logic diagram (positive logic) 

10E 2 

1CLR 

1CLKEN 55 
CE 

R 

1CLK 56 
C1 >--+_....:::3,-- 1Q1 

101 54 
10 

\ 
V 

I 

To Eight Other Channels 

." 20E 
27 

::a 
0 2CLR 28 
C c: 

2CLKEN 30 
0 CE 

-I R 

." 2CLK 
29 15 C1 2Q1 ::a 201 42 

m 10 

< -m 
== v I 

To Eight Other Channels 
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SN54ABT162823, SN74ABT162823 
18·BIT BUS·INTERFACE FLIP·FLOPS 

WITH 3·STATE OUTPUTS 
SCBS473 - JUNE 1994 

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 tow 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) (see Note 2): DL package .................... 1.4 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. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils. 

For more information, refertothe Package ThermalConsiderationsapplication note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SeBD002B. 

recommended operating conditions (see Note 3) 

SN54ABT162823 SN74ABT162823 

MIN MAX MIN MAX 
UNIT 

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 -12 -12 mA 

IOL Low-level output current 12 12 rnA 

At/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 3: Unused or floating inputs must be held high or low. 

~1ExAs 
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· .SN54ABT162823, SN74ABT162823 
18·BIT BUS-INTERFACE FLlp·FLOPS 
WITH 3·STATEOUTPUTS 
SCBS473-JUNE 1994 

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

TA=2S0C SN54ABT162823 SN74ABT162623 
PARAMETER TEST CONDITIONS 

MIN TYpt MAX MIN MAX 

VIK VCC = 4.5 V, II =-18 rnA -1.2 -1.2 

VCC-4.5V, IOH--1 mA 3.35 3.35 

VCC=5V, IOH=-1 rnA 3.85 3.85 
VOH 

IOH=-3rnA 3.1 3.1 
VCC=4.5V 

IOH=-12mA 2.6' 

IOL=8mA 0.4 0.8 0.8 
VOL VCC-4.5V 

10L= 12 rnA 

" 
VCC =5.5 V, V, = VCC or GND ±1 ±1 

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

10ZL VCC=5.5V, VO=0.5V -10 -10 

loff VCC=O, V, orVO S4.5V ±100 

'CEX VCC=5.5V, VO=5.5V Outputs high 50 50 

10* VCC=5.5 V, VO. 2.5 V -25 -55 -100 -25 -100 

Outputs high 2 2 

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

Outputs disabled 2 2 

VCC=5.5V, Outputs enabled 50 50 
One input at Data inputs 

AICC§ 
3.4 V, 

Outputs disabled 50 50 
Other inputs 
atVccor 

Control inputs 50 50 GND 

Ci V, = 2.5 V or 0.5 V 3 

Co Vo = 2.5 V or 0.5 V 8 

, On products compilant to MIL-5TD-863, Class B, this parameter does not apply. 
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. 

MIN 

3.35 

3.85 

3.1 

2.6 

-25 

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

MAX 

-1.2 

0.65 

0.8 

±1 

10 

-10 

±100 

50 

-100 

2 

30 

2 

50 

50 

50 

UNIT 

V 

V 

V 

IIA 
jIA 

jIA 

jIA 

jIA 

mA 

rnA 

IIA 

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 CLKi 

th Hold time after CLKi 

6-110 

VCC=SV, 
TA=2SoC 

MIN MA~ 

0 150 

CLRlow 

CLK high or low 

CLR inactive 

Data 

CLKENlow 

Data 

CLKENlow 

~TEXAS 
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SN54ABT162623 SN74ABT162623 
UNIT 

MIN MAX MIN MAX 

0 150 0 150 MHz 

ns 

ns 

ns 



SN54ABT162823, SN74ABT162823 
18-BIT BUS-INTERFACE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCBS473-JUNE 1994 

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 

tpHL ClR 

tpZH 
OE 

tpZl 

tpHZ 
OE 

tpLZ 

TO 
VCC=5V, 

(OUTPUT) 
TA = 25°C 

MIN MAX 

150 

Q 

Q 

Q 

Q 

~TEXAS 
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SN54ABT162823 SN74ABT162823 
UNIT 

MIN MAX MIN MAX 

150 150 MHz 

ns 

ns 

ns 

ns 
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SN54ABT162823, SN74ABT162823 
18·BIT BUS·INTERFACE FLIP·FLOPS 
WITH 3·STATE OUTPUTS 
SCBS473- JUNE 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output _ _.---4t---SvOO\/'0v---J 

Under Test 

CL=50 pF 
(see Note A) T sooo 

TEST S1 

tpUi/tpHL Open 
tpLZ/tpZL 7V 
tPHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------X1.S V 
____ --J. 1'-______ ov 

14--tw~ 
I 1,--__ 3V 

Input 3 X",,1_.S_V __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=X ... 1.5_V __ .I~1.SV :: 

tPLH --J.--.! ~ tpHL 

1 I I ~--VOH 
1 f1.5V I 1.SV 

--+-1 -. I VOL 

tPHL~ ~tPLH 
\L !C:"""I - VOH 
,1.SV T1.SV 

. -- 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) 

rtsU+th~ 
--""'X1.SV ~ :: 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

~1.SV ¥""1.-SV--- :: 

tPZL ~ 14- I 
I I tPLZ --.I ~ 

---rl"""'{. I ~--- 3.S V 
I ,1.5 V I VOL + 0.3 V 
I . 1- -- VOL 

I I~PHZ ~ j4-
tpZH~ _ I 

I -- VOH 
!1.5V ~H-O.3V ---.I. ""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 = 50 0, tr 5 2.5 ns, tf 5 2.5 ns. 

6-112 

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-UBTM 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) 

• 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-mA loll 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) Package and 
38o-mil Fine-Pitch Ceramic Flat (WD) 
Package Using 25-mll Center-to-Center 
Spacings 

description 

The' ABT16825 are 18-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. These devices can be 
used as two 9-bit buffers or one 18-bit buffer. They 
provide true data. 

SN54ABT162825, SN74ABT162825 
18.;BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS474-JUNE 1994 

SN54ABT162825 ••. WD PACKAGE 
SN74ABT162825 •.• DL PACKAGE 

(l'OPVIEW) 

10E1 
1Y1 

1YB 
1Y9 

GND 
GND 
2Y1 
2Y2 

GND 
2Y3 
2Y4 
2Y5 
Vee 
2Y6 
2Y7 

GND 
2Y8 
2Y9 

10E2 
1A1 
1A2 
GND 
1A3 
1A4 
Vee 
1A5 
1A6 
1A7 
GND 
1AB 
1A9 
GND 
GND 
2A1 
2A2 
GND 
2A3 
2A4 
2A5 
Vee 
2A6 
2A7 
GND 
2A8 
2A9 
20E2 

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. 

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 SN74ABT162825 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 SN54ABT162825 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74ABT162825 is characterized for operation from -40°C to 85°C. 

Widebus and EPIC-lIB are trademarks of Texas Instruments Incorporated. 
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SN54ABT162825, SN74ABT162825 
18-BIT BUFFERS/DRIVERS 
WITH 3-STATE·OUTPUTS 
SCBS474-JUNE 1994 

logic symbolt 

10E1 

10E2 

1 "'- & 

56 "'-
EN1 

2m 
28 "'- & 

20E2 
29 "'- EN2 

55 
r 

1A1 1V 
54 

1A2 

OE1 
L 

L 

H 

X 

FUNCTION TABLE 
(each 9-blt buffer) 

INPUTS OUTPUT 
C>E2 

L 

L 

X 

H 

2 

3 

A Y 

L L 

H H 

X Z 

X Z 

logic diagram (positive logic) 

10E1-~""---

10E2 -----,.""--_ 

1A1 -..:;c..:----H >-_--.;:2_ 1Y1 

52 5 
1A3 

1Y1 

1Y2 

1Y3 

1Y4 

1Y5 

1Y6 

1Y7 

1Y8 

1Y9 

2Y1 

2Y2 

2Y3 

2Y4 

2Y5 

2Y6 

2Y7 

2Y8 

2Y9 

To Eight Other Channels 

51 6 
1A4 

1A5 
49 8 20E1 --"'~...---.... 

1A6 
48 9 2C>E2 
47 10 

1A7 

1A8 
45 12 2A1 --..:..:-----IH >-_....;1~6_ 2Y1 

44 13 
1A9 

41 16 
2A1 2V 

40 17 
2A2 

38 19 To Eight Other Channels 
2A2 

37 20 
2A3 

36 21 
2A4 

34 23 
2A5 

33 24 
2A6 

2A7 
31 26 

30 27 
2A8 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
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SN54ABT162825, SN74ABT162825 
18·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS474-JUNE 1994 

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, (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, ',K (V, < 0) ........................................................... -18 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DL package .................... 1.4 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. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information, refer to the Package Therma/Considerationsapplication note in the 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 3) 

Vec 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 

AtlAv Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 3: Unused or floating inputs must be held high or low. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALI.AIl. TEXAS 75265 

SN54ABT162825 

MIN MAX 

4.5 5.5 

2 

0.8 

0 Vec 
-12 

12 

10 

-55 125 

SN74ABT162825 
UNIT 

MIN MAX 

4.5 5.5 V 

2 V 

0.8 V 

0 Vec V 

-12 mA 

12 mA 

10 ns/V 

-40 85 ·C 
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SN54ABT162825, SN74ABT162825 
18·BIT BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS474-JUNE 1994 

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

TA=25°C SN54ABT162825 SN74ABT162625 
PARAMETER TEST CONDITIONS 

MIN Typf 

VIK Vee = 4.5 V, 11=-18mA 

Vee =4.5 V, IOH=-1 mA 3.35 

Vee=5V, IOH=-1 mA 3.85 
VOH 

IOH=-3rnA 3.1 
Vee = 4.5 V 

IOH=-12rnA 2.6" 

IOl=8mA 0.4 
VOL Vee- 4•5V 

10l= 12 rnA 

II Vee- 5.5V, VI - Vee or GND 

10ZH Vee- 5.5V, VO-2.7V 

10Zl Vee- 5.5V, Vo = 0.5 V 

loff Vee =0, Vl orVOS4.5V 

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

10* Vcc = 5.5 V, VO-2.5V -25 -55 

Outputs high 

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

Outputs disabled 

Vec=5.5V, Outputs enabled 
One input at 

Data inputs 
AICC§ 

3.4 V, 
Outputs disabled 

Other inputs 
at Vee or 

Control inputs GND 

Ci VI = 2.5 V or 0.5 V 3 

Co Vo -2.5 VorO.5 V 8 

" On products compliant to Mll-STD-883, Class B, this parameter does not apply. 
t All typical values are at Vce - 5 V. 

MAX MIN MAX 

-1.2 -1.2 

3.35 

3.85 

3.1 

0.8 0.8 

±1 ±1 

10 10 

-10 -10 

±100 

50 50 

-100 -25 -100 

2 2 

30 30 

2 2 

50 50 

50 50 

50 50 

:r: 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 

-25 

§ 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 

10 

-10 

±100 

50 

-100 

2 

30 

2 

50 

50 

50 

UNIT 

V 

V 

V 

J.LA 

J.LA 

J.LA 

J.LA 

J.LA 
mA 

rnA 

J.LA 

pF 

pF 



SN54ABT162825, SN74ABT162825 
18-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS474-JUNE 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

r' 
From Output _ ..... _~ ...... ~5'V°VO Ir° __ -J 

Under Test 

CL =50pF 
(see Note A) I 5000 

TEST S1 

tPUi/tPHL Open 

tpLZ/tpZL 7V 

tPHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------X1.5 V 
_____ J. I~ ______ OV 

14-- tw ------+I 
I 1,.---3V 

Input 3 X\,,1_.5_V __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~ ... 1._5 V __ J~1.5 V :: 

tPLH~ ~tPHL 
1 I ~-VOH 
1 11.5V i 1.5V 

--+-1 -. I VOL 

tPHL~ ~tpLH 
\L v.;::-I VOH 
,1.5 V T1.5V 

. - 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 .j.. th ~ 
I su I 

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

SETUP AND HOLD TIMES 

~1.5 V ~=1.=5=V===== :: 
tpZL ~ 14- I 

, 'tPLZ --.I I+--: 
----rl"""'\' I p-- 3.5 V 

I 1.5 V , VOL + 0.3 V 
, . 1- --- VOL 

I ~HZ ~ j4-
tpZH ~ I 

I --- VOH 
!1.5V ~H-0.3V 

___ 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 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 
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• Output Ports 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-IlBTM 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 

• Package Options Include Plastic 30o-mll 
Shrink Smail-Outline (DL) Package and 
3So-mll Fine-Pitch Ceramic Flat (WD) 
Package Using 25-mil Center-to-Center 
Spacings 

description 

The 'ABT162827 are noninverting 20-bit buffers 
composed of two 10-bit buffers with separate 
output-enable signals. For either 1 O-bit buffer, the 
two output-enable (1 OE1 and 1 OE2 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 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 
SCBS248A - JULY 1993 - REVISED JULY 1994 

SN54ABT162827 •.• WD PACKAGE 
SN74ABT162827 ••• DL PACKAGE 

(TOP VIEW) 

10El 1 10E2 
1Yl lAl 
lY2 lA2 

GND 4 GND 
lY3 lA3 
lY4 A14 
Vee Vee 
lY5 lA5 
lY6 9 lA6 
lY7 lA7 

GND 11 GND 
lYB lAB 
1Y9 1A9 

1Y10 1A10 
2Yl 2A1 
2Y2 2A2 
2Y3 2A3 

GND GND 
2Y4 2A4 
2Y5 2A5 
2Y6 2A6 
Vee Vee 
2Y7 2A7 
2YB 2AB 

GND GND 
2Y9 2A9 

2Y10 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 Tl'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 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-lIB are trademarks of Texas Instruments Incorporated. 
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SN54ABT162827, SN74ABT162827 
2()'BIT BUFFERS/DRIVERS . 
WITH 3-STATE OUTPUTS 
SCBS248A- JULY 1993 - REVISED JULY 1994 

0Ei 
L 

L 

H 

X 

FUNCTION TABLE 
, (each 1o-blt buffer) 

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 .... & 

10E2 
56 .... EN1 

20E1 

20E2 

28 r... & 

29 EN2 .... 1A1 

55 
r 2 

1A1 1 1V 1Y1 
54 3 

1A2 1Y2 
52 ·5 

1A3 iV3 
51 6 

1A4 1Y4 20E1 

1A5 
49 8 

1Y5 20E2 
48 9 

1A6 1Y6 
47 10 

1A7 

1A8 
45 12 

1Y7 2A1 
1Y8 

44 13 
1A9 1Y9 

1A10 
43 14 

1Y10 
42 15 

2A1 1 2V 2Y1 
41 16 

2A2 2Y2 
40 17 

2A3 2Y3 
38 19 

2A4 2Y4 

2A5 
37 20 

2Y5 
36 21 

2A6 2Y6 
34 23 

2A7 2Y7 

2A8 
33 24 

2Y8 
2A9 

31 26 
2Y9 

2A10 
30 27 

2Y10 

tThls symbol is in accordance with ANSIIIEEE Std 91-1984 
and IEC Publication 617-12. 
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SN54ABT162827, SN74ABT162827 
20·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS248A-JULY 1993- REVISED JULY 1994 

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 TA = 55°C (in still air) (see Note 2): DL package .................. 1.4 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. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information, refertothe Package ThermalConsidellltionsapplication note in the 1994 ABT AdvancedBiCMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 3) 

SN54ABT182827 SN74ABT182827 
UNIT 

MIN MAX MIN MAX 

VCC Supply voltage 4.5 5.5 4.5 5.5 v 
VIH High-level input voitage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 VCC 0 VCC V 

IOH High-level output current -12 -12 mA 

IOL Low-level output current 12 12 mA 

!J.t/!J.v Input transition rise or fall rate I Outputs enabled 10 10 ns/V 

TA Operating free-air temperature -55 125 -40 85 ·C 

NOTE 3: Unused or floating Inputs must be held high or low. 
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SN54ABT162827, SN74ABT162827 
20-BIT BUFFERS/DRIVERS 
WITH3.;STATE OUTPUTS 
SCBS248A-JULY 1993- REVISED JULY 1994 

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

TA=25°C SN54ABT162827 SN74ABT162827 

"'0 
::D 
o 
C c: 
5l 
"'0 
::D m 
< -

PARAMETER 

VIK 

VOH 

VOL 

II 

IOlH:!: 

lOlL:!: 

loff 

ICEX 

IO§ 

ICC 

aICC~ 

Ci 

Co 

TEST CONDITIONS 
MIN TYPt 

VCC- 4.5V, 11--18mA 

VCC=4.5V, IOH=-l mA 3.35 

VCC =5V, 10H--l mA 3.85 

IOH--3mA 3.1 
VCC- 4.5V 

IOH=-12mA 2.6· 

IOL-8mA 0.4 
VCC=4.5V 

IOL=12mA 

VCC=5.5V, VI = VCC or GND 

Vcc = 5.5 V, VO=2.7V 

Vcc = 5.5 V, Vo = 0.5 V 

VCC=O, VI orVO S 4.5 V 

Vcc = 5.5 V, 
Outputs high 

VO=5.5V 

VCC=5.5V, Vo - 2.5 V -50 -100 

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

Outputs disabled 

VCC- 5.5V, Outputs enabled 
One input at Data inputs 
3.4 V, Outputs disabled 
Other inputs 
atVccor 

Control inputs GND 

VI = 2.5 V or 0.5 V 

Vo = 2.5 V or 0.5 V 

m . On products compliant to MIL-STD-883, Class B, this parameter does not apply. 
< t All typical values are at VCC - 5 V. 

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 

< :!: The parameters 10lH and 10ZL include the Input leakage current. 
§ Not more than one output should be tested at a time, anq 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 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 

!IA 
!IA 
!IA 
!IA 

!IA 

mA 

mA 

mA 

pF 

pF 
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SN54FB1650, SN74FB1650 
18-BIT TTUBTL UNIVERSAL STORAGE TRANSCEIVERS 

SCBS178C-AUGUST 1992- REVISED JULY 1994 

• Compatible With IEEE 1194.1-1991 (BTL) 
and IEEE 896.2-1991 (Futurebus+) 
Standards 

• TTL A Port, Backplane Transceiver Logic 
BPort 

• Open-Collector B-Port Outputs Sink 100 mA 
• Isolated Logic-Ground and Bus-Ground 

Pins Reduce Noise 

• B-Port Blasing Network Preconditions the 
Connector and PC Trace to the Backplane 
Transceiver Logic High-Level Voltage 

• TTL Input Structures Incorporate Active 
Clamping and Bus-Hold Networks 

• Package Options Include High-Power 
Shrink Quad Flat (PCA) Package With 
O.5-mm Pin Pitch and Ceramic Quad Flat 
(HQA) Package 

SN54FB1650 . .. HQA PACKAGE 

NC 1 

Vee 2 
GND 3 
lA06 4 
lAI6 5 

lA07 6 
lAI7 7 
GND 8 
lA08 9 
lAI8 10 

lA09 11 
lAI9 12 
GND 13 

2AOl 14 
2All 15 

2A02 16 
2AI2 17 
GND 18 

2A03 19 
2AI3 20 

2A04 
2AI4 
GND 
Vee 
NC 

Ne - No internal connection 

SN74FB1650 . .. PCA PACKAGE 
(TOP VIEW) 

182 
GND 
183 

72 184 
71 GND 
70 185 
69 186 
68 GND 
67 187 
66 188 
65 GND 
64 189 
63 NC 
62 281 
61 GND 
60 282 
59 283 
58 GND 
57 284 
56 285 
55 GND 
54 286 
53 287 
52 GND 
51 288 

PRODUCT PREVIEW In_on concoma pnxIuClaln 1110 _VI or 

~TEXAS 
INSTRUMENTS 

Copyright © 1994, Texas Instruments Incorporated 

ICIlIo ..... daalgn goala. _In __ 1110 ~ghtto el n ....... 01 ~ment. Cha_ - and olh. 

Of eIIacon1Inut'- prodUCI8 wllhout n.ace. 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75266 7-3 

3: w 
5> w 
r:c 
D. 

ti 
:::) 
c o r:c 
D. 



"tI 
::D 
o 
C c: 
~ 
"tI 
::D m 
< -m :e 

SN54FB1650,SN74FB1650 
18·BITTTUBTL UNIVERSAL STORAGE TRANSCEIVERS 

SCBS178C - AUGUST 1992 - REVISED JULY 1994 

description 

7-4 

The 'FB1650 contains two 9-bit transceivers designed to translate signals between TIL and backplane 
transceiver logic (BTL) environments. They are specifically designed to be compatible with IEEE 1194.1-1 (BTL) 
and IEEE 896.2-1991 (Futurebus+) standards. 

The 8 port operates at BTL signal levels. The open-collector 8 ports are specified to sink 100 mAo Two output 
enables, OEB and OEB, are provided for the 8 outputs. When OEB is low, OEB is high, or Vee is typically less 
than 2.5 V, the 8 port is turned off. 

The A port operates at TIL signal levels. The A outputs reflect the inverse of the data at the 8 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 TIL 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 SN54FB1650 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74FB1650 is characterized for operation from -40°C to 85°C. 

OEA 

X 

L 

L 

X 
X 

H 
X 

Function Tables 

TRANSCEIVER 

INPUTS 

OEA OEB OEB 
FUNCTION 

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 

INPUTS 
FUNCTION 

LE CLK 

H X Transparent 

L l' Store data 

L L Storage 

~1ExAs 
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SN54FB1650,SN74FB1650 
18·BIT TTUBTL UNIVERSAL STORAGE TRANSCEIVERS 

SCBS178C - AUGUST 1992 - REVISED JULY 1994 

functional block diagram 

10EB 

10EB 

1CLKAB 

1LEAB 

1LEBA 

1CLKBA 

10EA 
10EA 

1AI1 

81 

80 

83 

82 

85 

84 

87 
86 

90 
~----~---------+-4----+-4-41D 

C2 
C1 

1D~+_~---4--~--------~-+---c:: 

n-_~76!!...1B1 

1A01 .....:89:..... _____ <:: C2 

C1 

\~--------------~V~--------------~I 
To Eight Other Channels 

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

Supply voltage range, Vee, BIAS Vee, BG Vee ....................................... -0.5 V to 7 V 
Input voltage range, VI: except B port ................................................ -1.2 V to 7 V 

B port ..................................................... -1.2 V to 3.5 V 
Input current range (except B ..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 .................................... 48 mA 

B port ................................... 200 mA 
Maximum power dissipation atT A = 55°e (in still air) (see Note 1): peA package ................. 1.8 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 condHions for extended periods may affect device reliability. 

NOTE 1: The maximum package power dissipetion is calculated using a junction temperature,of 150·C and a board trace length of 75 mils. For 
more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology Data 
Book, literature number SCBD002B. 
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SN54FB1650,SN74FB1650 
18.BIT TTUBTL UNIVERSAL STORAGE TRANSCEIVERS 

SCBS178Q ~AUGUST 1992 - REVISED JULY 1994 

recommended operating conditions (see Note 2) 
SN54FB1650 SN74FB1650 

MIN NOM MAX MIN NOM MAX 

Vee BGVee Supply voltage 4.5 5 5.5 4.5 5 5.5 

BIAS Vee Supply volta!l$ 4.5 5 5.5 4.5 5 5.5 

Bport 1.62 2.3 1.62 2.3 
VIH High-level input voltage 

Except S port 2 2 

Bport 0.75 1.47 0.75 1.47 
Vil low-level input voltage 

EXCept S port 0.8 0.8 

11K Input clamp current -18 -18 

IOH High-level output current A port -3 -3 

Aport 24 24 
10l low-level output current 

Bport 100 100 

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

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 
SN54FB1650 SN74FB1650 

PARAMETER TEST CONDITIONS 
Typf Typf MIN MAX MIN MAX 

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

VOH AOport Vee - 4.5 V 
IIOH--1mA 

IIOH--3mA 2.5 3.3 2.5 3.3 

AOport Vee = 4.5 V, lOt: = 24 mA 0.35 0.5 0.35 0.5 

VOL II0l-80mA 0.75 1.1 0.75 1.1 
Sport Vee- 4.5V 

I10l= 100 mA 1.15 1.15 

II Except B port Vee = 5.5 V, VI=S.5V 50 50 

IIH:t: Except B port Vee=5.5V, VI =2.7V 50 50 

Ill:t: 
Except B port Vee- 5.5V, VI = 0.5 V -50 -50 

Bport Vee- 5.5V, VI = 0.75 V -100 -100 

10ZH AOport Vee=5.5V, VO-2.7V 50 50 

10Zl AOport Vee=5.5V, VO-0.5V -50 -50 

IOH Bport Vee = 0 to 5.5 V, VO-2.1 V 100 100 

10S§ Aport Yee=5.5V, Vo-O -30 -150 -30 -150 

A p<irt to Bport 25 25 

ICC B por!lo A port Vee- 5.5V, 10=0 60 60 

Outputs disabled 

Ci VI - Vee or GND 5 5 

Co Aport Vo" Vee or GND 

S port per P1194.0 
Vee -Ot04.5 V 6 6 

Cio 
Vee - 4.5 V to 5.5 V 5 5 

t All typical values are at Vee = 5 V, TA" 25°C. 
:t: For I/O ports; the parameters IIH and III Include the off-state output current. 
§ Not more tha,n one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

~1ExAs 
INSTRUMENTS 

7-$ POST OFFICE BOX 655303 • DALLAS. TEXAS 75266 

UNIT 

V 

V 

V 

V 

mA 

mA 

mA 

°e 

UNIT 

V 

V 

V 

IIA 
IIA 

IIA 

IIA 
IIA 
IIA 
mA 

mA 

pF 

pF 

pF 



SN54FB1650, SN74FB1650 
18-BIT TTUBTL UNIVERSAL STORAGE TRANSCEIVERS 

SCBS178C-AUGUST 1992- REVISED JULY 1994 

live-insertion specifications over recommended operating free-air temperature range 
SN54FB1650 SN74FB1650 

PARAMETER TEST CONDITIONS UNIT 
MIN MAX MIN MAX 

VCC = 0104.5 V I 450 450 
ICC (BIAS Vcc) 

Vcc = 4.5 Vl05.5 V 
I VB=0102V, VI (BIAS Vcc) = 4.5 V 10 5.5 V 

10 10 
IJA 

Vo Bport Vcc=O, VI (BIAS Vcc) = 4.5 V 10 5.5 V 1.62 2.1 1.62 2.1 V 

Vcc· O, VB= 1 V, VI (BIAS Vcc) - 4.5 V 10 5.5 V -1 -1 

10 Sport Vcc = 0 10 5.5 V, OEB = 0 10 0.8 V 100 100 IJA 
Vcc • 0 to 2.2 V, OEB =0105 V 100 100 

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

SN54FB1650 SN74FB1650 

MIN MAX MIN MAX 
UNIT 

fclock Clock frequency MHz 

Iw Pulse duralion 
lE high 

ClK high or low 
ns 

AI or B before lE 2 2 
Isu Seluplime 

AI or B before ClKi 
ns 

2 2 

AI or B after lE 1 1 
Ih Hold lime 

AI or B after ClKi 
ns 

1 1 
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SN54FB1650, SN74FB1650 
18·BIT TTUBTL UNIVERSAL STORAGE TRANSCEIVERS 

SCBS178C - AUGUST 1992 - REVISED JULY 1994 

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

FROM TO SN54FB1650 SN74FB1650 
PARAMETER 

(INPUT) (OUTPUT) TYP't TYP't 
UNIT 

MIN MAX MIN MAX 

tpLH 
B 

5 5 
AI ns 

tpHL 5 5 

tpLH 
B 

6 6 
LEAB ns 

tPHL 6 6 

tpLH 
B 

6 6 
CLKAB ns 

tpHL 6 6 

tpLH 
LEBA AO 

6 6 
ns 

tpHL 6 6 

tpLH 6 6 
CLKBA AO ns 

tpHL 6 6 

tpLH 
B 

5 5 
AO ns 

tpHL 5 5 

tpLH 
OEBorOEB B 

5 5 
ns 

tPHL 5 5 

tpZH 
OEAorOEA 

5 5 
AO ns 

tpZL 5 5 

tpHZ 
OEA orOEA 

5 5 
AO ns 

tpLZ 5 5 

tSk(P):I: 
Skew for any single 

AI to B orBtoAO 0.5 0.5 ns 
channell tpHL - tPLH I 

tsk(o):I: 
Skew between drivers 

AI to B orBtoAO 1 1 
in the same package 

ns 

Transition time, B outputs (1.3 V to 1.8 V) 1 2 3 1 2 3 
tt ns 

Transition time, AO outputs (10% to 90%) 

tpR B-port input pulse rejection 1 1 ns 

t All typical values are at VCC = 5 V, TA = 25°C. 
:I: Skew values are applicable for through mode only. 
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SN54FB1650,SN74FB1650 
18·BIT TTUBTL UNIVERSAL STORAGE TRANSCEIVERS 

SCBS178C-AUGUST 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 
2.1 V 

From Output 
Under Test SOOO Sl 

--__ --~~~vv~--J 

CL=SOpF 

(see Note A) I SOOO 

LOAD CIRCUIT FOR A OUTPUTS 

14-- tw ~ 

From Output :16•
5 

0 Test 
Under Test Point 

30pF 

(see Note A) I 
o 7V 

o Open 

o GND 

LOAD CIRCUIT FOR B OUTPUTS 

1 1 __ -- 3V 

Input 3 _____ -'X\,,1_.S_V __ OV 

VOLTAGE WAVEFORMS 
PULSE DURATION 

Timing Input 

10lil 

I 

TEST S1 
tPLWtpHL Open 
tpLzltpZL 7V 
tpHzltpZH GND 

):(1.S V 

tsu ~~ ~I 
th I 

InputJ \l.S-V--- 3V 

Data Input )i(1.SV ~ 
(see Note B) 1.S V 

I OV 

tPHL ~ ~ ~ ~ tpLH 

I 1 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

3V 

OV 

3V 

OV 

----.., I F' VOH 
\ 1.S5V 1.SSV 

,__---3V 
Output 'I.. ____ --''- - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) 

Output 
(see Note C) ---..I =OV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (B to A) 

NOTES: A. CL includes probe and Jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES (A port) 

B. All inpul pulses are supplied by generators having the following characteristics: TTL inputs - PRR :s; 10 MHz, Zo = 50 0, tr:s; 2.5 ns, 
tf:S; 2.5 ns. BTL inputs - PRR :s; 10 MHz, Zo = 50 0, tr :s; 2.5 ns, tf :s; 2.5 ns. 

C. Waveform 1 is for an outpul with internal conditions such that the oulpul is low except when disabled by the outpul control. 
Waveform 2 is for an oulput with internal conditions such that the output is high except when disabled by the oulput control. 

D. The outputs are measured one at a time with one transition per measurement. 

Figure 1. Load Circuits and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 7-'3 

3:. 
w 
5> w 
a:: 
Il. 
Io 
::l 
a 
o a:: 
Il. 



7-10 



SN54FB1651:, SN74FB1651 
17·BIT TTUBTL UNIVERSAL STORAGE TRANSCEIVERS 

WITH BUFFERED CLOCK LINES 

• Compatible With IEEE 1194.1-1991 (BTL) 
and IEEE 896.2·1991 (Futurebus+) 
Standards 

• TTL A Port, Backplane Transceiver Logic 
BPort 

• Open-Collector B-Port Outputs Sink 100 mA 
• Isolated Logic-Ground and Bus-Ground 

Pins Reduce Noise 

nB - OCTOBER 1993 - REVISED JULY 1994 

• B-Port Biasing Network Preconditions the 
Connector and PC Trace to the Backplane 
Transceiver Logic High-Level Voltage 

• TTL-Input Structures Incorporate Active 
Clamping and Bus-Hold Networks 

• Package Options Include High-Power 
Shrink Quad Flat (PCA) Package With 
O.5-mm Pin Pitch and Ceramic Quad Flat 
(HQA) Package 

SN54FB1651 ... HQA PACKAGE 

NC 
Vee 

GND 
1A06 
1AI6 

1A07 
1AI7 
GND 
1A08 
1AI8 

1A09 
1AI9 
GND 

2CLK' 
NC 

2A02 
2AI2 
GND 

2A03 
2AI3 

2A04 
2AI4 
GND 
Vee 
NC 

Ne - No internal connection 

PRODUCT PREVIEW lnfonna1Ion ........ prod_In Iho _ .. or =: phaeo 01 cImIopment Cbaracl8rl1IIc data and 0"" 
catIo .... deoIgn goall. ToxIaIIltlVUIIIIII\I_1ho rtghIlO 
or dlsconlln •• lhaOo produc18 without nod ... 

SN74FB1651 ... PCA PACKAGE 
(TOP VIEW) 
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1B2 
GND 
1f33 
1~ 
GND 
1B5 
1B6 
GND 
1B7 
1B8 
GND 
1B9 
NC 
2CLKAB 
GND 
2B2 
2f33 
GND 
2B4 
2B5 
GND 
2B6 
2B7 
GND 
2B8 

Copyright © 1994, Texas Instruments Incorporated 
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SN54FB1651, SN74FB1651 
t7·BI1TTUBTL UNIVERSAL STORAGE TRANSCEIVERS 
WITH BUFFERED CLOCK LINES 
SCBS1ITB-OCTOBER 1993-REVISEDJULY 1994 

description 

7-12 

ihe 'FB1651 contains an 8-bit and a 9-bit transceiver with a buffered clock. The clock and the transceivers are 
designed to translate signals between TTL and backplane transceiver logic (BTL) environments. They are 
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 mAo 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, tne 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, theA 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 SN54FB1651 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74FB1651 is characterized for operation from -40°C to 85°C. 

OEA 

X 

L 

L 

X 
X 

H 
X 

Function Tables 

TRANSCEIVER 

INPUTS 

OEA OEB OEB 
FUNCTION 

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 

INPUTS 
FUNCTION 

LE elK 
H X Transparent 

L i Store data 

L L Storage 

~1ExAs 
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functional block diagram 

10EB 
81 

10EB 
80 

1CLKAB 
83 

1LEAB 
82 

1LEBA 
85 

1CLKBA 
84 

10EA 
87 

10EA 
86 

r-----------I 
I 1AI1 _90_--1 

I 
I 
I 
I 
I 
I 1A01 _89~ __ < 
I 
I 
I L __________ _ 

SN54FB1651, SN74FB1651 
17·BIT TTUBTL UNIVERSAL STORAGE TRANSCEIVERS 

WITH BUFFERED CLOCK LINES 
SCBSl77B - OCTOBER 1993 - REVISED JULY 1994 

------ -- - ----- ----------, 
I 

10 I 
76 1B1 I 

C2 I 
C1 I 

I 
10 I 
C2 I 

I 
C1 I 

I 
------ -----

__________ .J 

v 
To Eight Other Channela 
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SN54FB1651, SN74FB1651 
17·BIT TTUBTL UNIVERSAL STORAGE TRANSCEIVERS 
WITH BUFFERED CLOCK LINES 
SCBSl77B - OCTOBER 1993 - REVISED JULY 1994 

functional block diagram (continued) 

20EB 45 

20EB 46 

2CLKAB 
43 

2LEAB 44 

2LEBA 41 

2CLKBA 42 

20EA 39 

20EA 40 

2CLK' 14 

r-----------
2AI2 17 

10 

C2 
C1 

10 
2A02 16 

C2 

C1 
L __________ _ 

D--+---=62:,... 2CLKAB 

D--+-_6_O_ 2B2 

___________ .J 

~----------~vr------------~ 
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SN54FB1651, SN74FB1651 
17·BIT TTUBTL UNIVERSAL STORAGE TRANSCEIVERS 

WITH BUFFERED CLOCK LINES 
SCBS177B-OCTOBER 1993-REVISEDJULY 1994 

absolute maximum ratings over operating free-air temperature range (unless othelWise noted)t 

Supply voltage range, Vee, BIAS Vee, BG Vee ..•.................................... -0.5 V to 7 V 
Input voltage range, VI: except B port ................................................ -1.2 V to 7 V 

B port ..................................................... -1.2 V to 3.5 V 
Input current range (except B 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 .................................... 48 mA 

B port ................................... 200 mA 
Maximum power dissipation atTA = 55°C (in still air) (see Note 1):PCA package ................. 1.8 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 maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 75 mils. For 
more information, refer to the Package Thermal Considellitionsapplication note in the 1994 ABT Advanced BiCMOS Technology Data 
Book, literature number SeBD002B. 

recommended operating conditions (see Note 2) 
SN54FB1651 

MIN NOM 

Vee BGVcc Supply voltage 4.5 5 

BIAS Vee Supply voltage 4.5 5 

B port 1.62 
VIH High-level input voltage 

Except Bport 2 

B port 0.75 
VIL Low-level input voltage 

Except B port 

11K Input clamp current 

10H High-level ol!lput current Aport 

A port 
10L Low-level output current 

Bport 

TA Operating free-air temperature -55 

NOTE 2: Unused or fioating pinS (Input or 1/0) must be held high or low. 

~TEXAS 
INSTRUMENTS 
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SN74FB1651 

MAX MIN NOM MAX 
UNIT 

5.5 4.5 5 5.5 V 

5.5 4.5 5 5.5 V 

2.3 1.62 2.3 
V 

2 

1.47 0.75 1.47 
V 

0.8 0.8 

-18 -18 rnA 

-3 -3 mA 

24 24 
mA 

100 100 

125 -40 85 ·e 
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SN54FB1651, SN74FB1651 
17·BIT TTUBTL UNIVERSAL STORAGE TRANSCEIVERS 
WITH BUFFERED CLOCK LINES 
SCBSl77B-OCTOBER 1993-REVISEDJULY 1994 

electrical characteristics over recommended operating free-air temperature range 

PARAMETER TEST CONDITIONS 
SN54FB1661 SN74FB1651 

MIN TYPt MAX MIN TYPt MAX 

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

VOH AOport Vee=4.5V 
IIOH--l mA 

IIOH=-3mA 2.5 3.3 2.5 3.3 

AOport Vee- 4.5V, IOl=24mA 0.35 0.5 0.35 0.5 

VOL POl=80mA 0.75 1.1 0.75 1.1 
Sport Vee = 4.5 V 

I10l= 100mA 1.15 1.15 

II Except B port Vee- 5.5V, VI-5.5V 50 50 

IIH:!: El\ceptB port Vee = 5.5 V, VI -2.7V 50 50 

Ill:!: 
Except B port Vee- 5.5V, VI =0.5V -50 -50 

Bport Vee- 5.5V, VI-0.75V -100 -100 

IOZH AOport Vee = 5.5 V, VO-2.7V 50 50 

IOZl AOport 
. 

Vee- 5•5V, VO. 0.5 V -50 -50 

IOH Bport Vee- Ot05.5 V, VO-2.1 V 100 100 

10S§ Aport Vee = 5.5 V, Vo=O -30 -150 . -30 -150 

A port to Bport . 25 25 

ICC 13 port to A port Vee = 5.5 V, 10- 0 60 60 

Outputs disabled 

ei VI - Vee or GND 5 5 

Co Aport Vo = Vee or GND 

S port per P1194.0 
Vee - Oto 4.5 V 6 6 

eio 
Vee - 4.5 Vto 5.5 V 5 5 

t All typical values are at Vee - 5 V, TA _ 25°C. 
:!: 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 
SN54FB1651 SN74FB1651 

PARAMETER 

Vee - Ot04.5 V, 
ICC (BIAS Vee) 

Vee = 4.5 Vt05.5 V 

Vo Bport Vee- O, 

Vee=O, 

10 Sport Vee - 0 to 5.5 V, 

Vee - 0 to 2.2 V, 

7-16 

TEST CONDITIONS 

I 
I 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= OtoO.8 V 

OEB=Ot05V 

~TEXAS 
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MIN MAX MIN MAX 

450 450 

10 10 

1.62 2.1 1.62 2.1 

-1 -1 

100 100 

100 100 

UNIT 

V 

V 

V 

IIA 
IIA 

IIA 

IIA 
IIA 
IIA 
mA 

mA 

pF 

pF 

pF 

UNIT 

IIA 

V 

IIA 



SN54FB1651, SN74FB1651 
17·BIT TTUBTL UNIVERSAL STORAGE TRANSCEIVERS 

WITH BUFFERED CLOCK LINES 
SCBS177B-OCTOBER 1993-REVISEDJULY 1994 

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

SN54FB1651 SN74FB1651 

MIN MAX MIN MAX 
UNIT 

fclock Clock frequency MHz 

tw Pulse duration 
LE high 

ns 
CLK high or low 

AI or B before LE 2 2 
tsu Setup time 

AI or B before CLKi 
ns 

2 2 

AI or B after LE 1 1 
th Hold time 

AI or B after CLKi 
ns 

1 1 

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

FROM TO SN54FB1651 
PARAMETER 

(INPUT) (OUTPUT) TYPt MIN 

tpLH 

tpHL 
AI e 

tpLH 

tpHL 
LEAB e 

tPLH 
e 

2.4 
CLKAB 

tpHL 2.2 

tPLH 
2CLKAB 

3.9 
2CLKAB 

tpHL 3.8 

tpLH 
LEBA AO 

tPHL 

tpLH 
CLKBA AO 

tpHL 

tpLH 

tpHL 
e AO 

tpLH 4.3 
2CLKAB 2CLK' 

tpHL 4.5 

tpLH 

tpHL 
OEBorOEB e 

tpZH 

tpZL 
OEAorOEA AO 

tpHZ 

tpLZ 
OEAor OEA AO 

tsk(p):t: 
Skew for any single channel 

AI to e oreto AO 0.5 I tPHL - tPLH I 

tsk(o):t: 
Skew between drivers 

AI to e oretoAO 1 
in the same package 

Transition time, B outputs (1.3 V to 1.8 V) 1 2 
tt 

Transition time, AO outputs (10% to 90%) 

tpR B-port input pulse rejection 1 

t All typical values are at Vce = 5 V, TA = 25°C. 
:t: Skew values are applicable for through mode only. 
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SN74FB1651 

MAX MIN TYpf MAX 
UNIT 

5 5 
ns 

5 5 

6 6 
ns 

6 6 

6.5 2.4 6.5 
ns 

6.5 2.2 6.5 

10.2 3.9 10.2 
ns 

10.1 3.8 10.1 

6 6 
ns 

6 6 

6 6 
ns 

6 6 

5 5 
ns 

5 5 

12.7 4.3 12.7 
ns 

12.4 4.5 12.4 

5 5 
ns 

5 5 

5 5 
ns 

5 5 

5 5 
ns 

5 5 

0.5 ns 

1 ns 

3 1 2 3 
ns 

1 ns 
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SN54FB1651, SN74FB1651 
17·81T TTUBTL UNIVERSAL STORAGE TRANSCEIVERS 
WITH BUFFERED CLOCK LINES 
SCBS1nB-OCTOBER 1993- REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 
2.1 V 

From Output 
Under Test 

--~---'---V~--~ 
500n S1 

CL=SOpF 
(see Note A) T soon 

LOAD CIRCUIT FOR A OUTPUTS 

/4- tw ~ 

From Output :1e.s 
n Test 

Under Test Point 

30pF 

(see Note A) I 
o 7V 

o Open 

o GND 

LOAD CIRCUIT FOR B OUTPUTS 

1 1'----3V 

TEST S1 
tpLtftpHL Open 
tpLzltpZL 7V 
tPHZ/tPzH GND 

Input 3 _____ .JX ... 1_.s_V __ OV Timing Input _____ .1~ ... ~-.S-V----
.1 

3V 

OV 

VOLTAGE WAVEFORMS 
PULSE DURATION 

(seeN~::~~ L1.5V \ -;:-S~--- 3V 

1l1li t_ .~ th 
1 ... u 

Data Input --"""")/(1.5 V 

1 

~3V 

~OV 
---" I· OV 

tpHL ~ ~ 1l1li ~ tpLH 
I 1 

---~I F' VOH 
\ 1.SSV 1.55 V 

Output .... ____ ~:- _ VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

,...---3V 
Output 
Control 1.S V 

(see Note B) 1 ,,"-__ J.[l_ _ _ _ 0 V 

tpZL ~ II1II- -.: 14- tpLZ 
1 

(SeeN~::~;....11.SSV \~S~V--- 2V 

I I 1 V 

:i : :~3.SV 
S10~t~~ 1 \1.SV 1 f VOL+~VVOL 

tPHL jIIII, ~~ tpLH 

----'" I pi VOH 
\ 1.SV 1.SV 

Output .... _____ '- ~ VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (B to A) 

(see Note C) 1 tPHZ ~ I+-
tPZH-+I ~ 

Output 
(see Note C) 

I~-"""'" 
__ -J 

--- -OV 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES (A port) 

NOTES: A. CL includes probe and jig capacitance. 

7-18 

B. All input pulses are supplied by generators having the following characteristics: TTL inputs - PRR s 10 MHz, Zo = 50 n. tr s 2.5 ns, 
tf s 2.5 ns. BTL inputs - 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 Circuits and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 

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 OEB 
OEA TCK 

BIAS Vee Vee 
Vee TMS 

A1 GND 
GND 6 B1 

A2 GND 
B2 
GND 

A4 B3 
A5 11 GND 

GND B4 
A6 GND 
A7 14 35 B5 

GND 15 34 GND 
A8 16 33 B6 
A9 17 32 GND 

SEL1 18 B7 
LCB GND 

BGVee B8 
LCA GND 

BGGND B9 
SELD Vee 
TOO TOI 

description 

SN54FB2031, SN74FB2031 
9·BIT TTUBTL ADDRESS/DATA TRANSCEIVERS 

GNO 
A3 

GNO 
A4 

GNO 
A5 

GND 
A6 

GND 

SCBS176B - NOVEMBER 1991 - REVISED 

• BIAS Vee Pin Minimizes Signal Distortion 
During Live InsertlonlWlthdrawal 

• 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 

• Package Options InClude Plastic Quad 
Flat (RC) Package and Ceramic Flat (WD) 
Package 

1 

2 

3 
4 

5 
6 

7 

8 
9 

SN74FB2031 •.• RC PACKAGE 
(TOP VIEW) 

u 
;9 

C ucnC(flIlflI~UcnC 
~ ~ <;9~ ~ ~ ~ g;9 ~ ~ lai 
52 51 50 49 48 47 46 45 44 43 42 41 40 

39 GND 
38 B2 
37 GNO 
36 B3 
35 GND 
34 B4 
33 GND 
32 B5 
31 GNO 

A7 10 30 B6 
GND 11 29 GND 

A8 12 28 B7 
GNO 13 27 GND 

14 15 16 17 18 192021 2223242526 

The 'FB2031 are 9-bit transceivers designed to translate signals between TTL and backplane transceiver logic 
(BTL) environments. They are 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. 

UNLESS OTHERWISE NOTED IhII dOCllmont .. ""'lnl PRODlJCl1Oll 
DATA I~:; =""~ ~ =.icf'::':' ~ ..... rm to == p ...... lng d ... not _~Iy lncIudll8I1I~ po_. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1994, Texas Instruments Incorporated 
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SN54FB2031, SN74FB2031 
9·BIT TTL/BTL ADDRESS/DATA TRANSCEIVERS 

SCBS176B - NOVEMBER 1991 - REVISED JULY 1994 

description (continued) 

7-20 

The A port operates at TIL-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. 

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 V on the BTL outputs when Vee is not connected. 

BG Vee and BG GNO are the supply inputs for the 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 

Function Tables 

TRANSCEIVER 

INPUTS 

OEB OEB 
FUNCTION 

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 

LCA,LCB RESULT 

0 Transparent 

1 Latches latched 

t Flip-flops triggered 

SELECT 

SEL1 SELO 
MUX MUX 
A--+B B--+A 

0 0 Latch Latch 

0 1 Thru Thru 

1 0 Flip-flop Flip-flop 

1 1 Flip-flop Latch 

'!111ExAs 
INSTRUMENTS 

POST OFFICE BOX 855303 • DALLAS, TEXAS 75265 



functional block diagram 

LCA 18 

SELO 
20 

SEL1 15 

LCB 16 

OEB 46 

OEB 45 

OEA 47 

A1 __ 50---t~ 

SN54FB2031, SN74FB2031 
9·BIT TTUBTL ADDRESS/DATA TRANSCEIVERS 

SCBS176B - NOVEMBER 1991 - REVISED JULY 1994 

40 B1 

~--------------~vr----------------~ 
To Eight Other Channels 

Pin numbers shown are for the RC package. 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 7-21 



SN54FB2031, SN74FB2031 
9-BIT TTUBTL ADDRESS/DATA TRANSCEIVERS 

SCBS176B- NOVEMBER 1991 - REVISED JULY 1994 

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 Sport ................................................. -1.2 V to 7 V 

Sport ..................................................... -1.2Vt03.5V 
Input current range (except Sport) ................................................ -40 mA to 5 mA 
Voltage range applied to any S 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 ........... ;........................ 48 mA 

Sport ................................... 200 mA 
Maximum power dissipation at TA = 55°C (in stili air) (see Note 1): RC package ................... 1.4 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 condHions for extended periods may affect device reliability. 

NOTE 1: The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 75 mils. For 
more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology Data 
Book, literature number SeBD002B. 

recommended operating conditions (see Note 2) 

SN54FB2031 SN74FB2031 

MIN NOM MAX MIN NOM MAX 

Vee, BIAS Vee, Supply voltage 4.5 5 5.5 4.5 5 5.5 
BGVec 

Bport 1.62· 2.3 1.62 ilf!,2.3 
VIH High-level input voHage 

Except B port 2 2 ~ 
Bport 0.75 1.47· 0.75 if! 

VIL Low-level input voltage 
A.,"'" Except Bport 0.8 

11K Input clamp current -18 ;:,"" 
10H High-level output current Aport -3 ",,0 

Aport 24 q .... 
10L Low-level output current 

Bport 100 

TA Operating free-air temperature -55 125 0 

• On products compliant to MIL-STD-883, Class B, thiS parameter IS based on charactenzatlon data but IS not tested. 
NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

~1EXAS 
INSTRUMENTS 
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0.8 

-18 

-3 

24 

100 

70 

UNIT 

V 

V 

V 

mA 

mA 

mA 
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SN54FB2031, SN74FB2031 
9·BIT TTUBTL ADDRESS/DATA TRANSCEIVERS 

SCBS176B - NOVEMBER 1991 - REVISED JULY 1994 

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

PARAMETER TEST CONDITIONS 
SN54FB2031 

MIN TYPt MAX 

SN74FB2031 

MIN TYpf MAX 
UNIT 

Bport VCC=4.5V, 11=-lSmA -1.2 -1.2 
VIK V 

Except B port VCC=4.5V, 11--40mA -0.5 -0.5 

VOH A port VCC=4.5V, IOHa-3mA 2.5 3.3 2.5 3.3 V 

A port VCC-4.5V, IOL=24 mA 0.35 0.5 0.35 0.5 
VOL 

VCC=4.5V, 10L=SO mA 
V 

Bport 0.75 1.1 0.75 1.1 

II ExceptB port VCC= 5.5 V, VI=5.5V 50 '* 50 JlA 
IIH; ExceptB port VCC-5.5V, VI-2.7 V 50 ;;: 50 JlA 

IlL; 
Except B port VCC=5.5V, VI =0.5V -50 P?' -50 

Bport VCC-5.5V, VI-0.75V -100 r~ -100 
JlA 

10H B port VCC= Ot05.5 V, VO=2.1 V 100 Ai 100 JlA 
10S§ A port VCC=5.5V, VO=O -30 -150 -3~ -150 mA 

A port to B port 25 70 <J, 25 
ICC VCC = 5.5 V, 10=0 mA 

B port to A port 60 SO 60 

Ci VI = VCC or GND 13 5 pF 

Co Aport Vo - VCC or GND 13 pF 

S port per Pl194.0 
VCC - 0 to 4.5 V 12 6 

Cio 
VCC =4.5 Vt05.5 V 11 5 

pF 

t All typical values are at VCC = 5 V, TA = 25"C. 
; 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. 

live-Insertion specifications over recommended operating free-air temperature range 
SN54FB2031 SN74FB2031 

PARAMETER TEST CONDITIONS 
M~ 

UNIT 
MIN MAX MIN 

VCC=Ot04.5V I I 450 A,$tl 
ICC (BIAS VCC) I VB = Ot02 V VI (BIAS VCC) =4.5 V to 5.5 V 

10 ~10 
JlA 

Vcc = 4.5 V to 5.5 V 

Vo Bport Vcc- O, VI (BIAS VCC) = 4.5 V to 5.5 V, TA=25"C 1.62 2.1 1.62t>. 2.1 V 

Vcc- O, VBal V, VI (BIAS VCC) - 4.5 V to 5.5 V -30 ~ 

10 Sport Vcc = Ot05.5 V, OEB = Oto O.S V 100 0 100 JlA 
Vcc - Ot02.2 V, OEB=Ot05V 100 tt 100 

~1ExAs 
INSTRUMENTS 
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SN54FB2031, SN74FB2031 
9-BIT TTUBTL ADDRESS/DATA TRANSCEIVERS 

SCBS176B - NOVEMBER 1991 - REVISED JULY 1994 

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

PARAMETER 
FROM TO 

(INPUT) (OUTPUn 

tpLH A 
B 

(thru mode) tpHL 

tpLH A 
B 

(transparent) tpHL 

tpLH 

tpHL 
LCA B 

tpLH 
LCB A 

tpHL 

tPLH 
SELlorSELO A 

tpHL 

tPLH 

tpHL 
SELlorSELO B 

tpLH 
B (thru mode) A 

tpHL 

tpLH B 
(transparent) 

A 
tpHL 

tPLH 

tpHL 
OEBorOEB B 

tpZH 
OEA A 

tpZL 

tpHZ 
OEA A 

tpLZ 

Skew for any 
AtoB 

'skIp) single channel 
orBtoA I tpHL -tPLHI 

Skew 
between 

AtoB 
tsk(o) drivers in the 

orBtoA same 
package 

tt 
Transition time, B outputs 
(1.3 V to 1.8 V) 

tpR B-port input pulse rejection 

PRODUCT PREVIEW Inlormallon..- prodUCIIln Iht Iorma1lVl or == 01 development C_rlotlc dato and other ..... deslgn goals. _insIru __ tharlghtlO 

c ngo or dlacon1inuo thole prodUCII without IIOIIco. 
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SN54FB2031 SN74FB2031 

VCC=5V, VCC=5V, 
UNIT 

TA = 25·C MIN MAX TA = 25·C MIN MAX 
MIN TYP MAX MIN TYP MAX 

1.2 7 1 8 5 
ns 

1 6.7 0.8 7.8 5 

1.4 7.3 1.2 8.6 6 
ns 

1.2 7.2 1 8.3 6 

1.4 7.7 1 9.1 7 

1.6 7.9 1.1 9 7 
ns 

1 7 0.7 7.9 9 

0.9 6.9 0.6 7.4 9 
ns 

0.7 6.4 0.5 7.9 5.5 
ns 

0.8 6.3 0.6 7.1 5.5 

1.3 7.8 1.1 9.3 7 

1.1 7.9 0.9 9.2 7 ~ 
ns 

0.9 6.8 0.7 8.6 6W 

§; 
ns 

1.1 6.9 0.6 7.6 

1 7.6 1 9 h.«I;,7 

~v 7 
ns 

1.4 7.4 1 8.2 

1 7.3 0.8 8.4 .Ci 5.5 
~v 5.5 

ns 
1 6.9 0.6 8.2 

0.4 6.2 0.3 7.3 4 
ns 

0.4 6.1 0.3 7 4 

0.3 6.4 0.2 7.1 5 
ns 

0.4 6.5 0.3 7.2 5 

0.5 0.5 ns 

1 1 ns 

0.4 2 4.5 0.4 4.5 2 1 3 ns 

1 1 ns 

~1ExAs 
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SN54FB2031, SN74FB2031 
9·BIT TTUBTL ADDRESS/DATA TRANSCEIVERS 

SCBS176B - NOVEMBER 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 
2.1 V 

From Output 
Under Test 

--~---.--~~--~ 
5000 S1 

CL=50pF 
(eee Note A) T 5000 

LOAD CIRCUIT FOR A OUTPUTS 

14- tw ~ 

From Output :16•
50 

Test 
Under Test Point 

30pF 

(eee Note A) I 
o 7V 

o Open 

o GND 

LOAD CIRCUIT FOR B OUTPUTS 

, ',--- 3V 

TEST S1 
tPLI+'tPHL Open 
tPLz/tpZL 7V 
tpHzltpZH GND 

Input 3 _____ .JX"'1_.5_v __ OV Timing Input _____ ...J~\.1-.5-V----
3V 

OV 

VOLTAGE WAVEFORMS 
PULSE DURATION 

(SeeN~;:~; L1.5V \ -:;:-5~--- 3V 

'III ts .~ , u th 

Data Input --~*1.5 V 

, 
~3V 

~OV 
---" I, OV 

tpHL ~ ~ ~ ~ tpLH 
I , 

----~I J7s; VOH 
~ 1.55 V 1.55 V 

Output '\"" ____ ....J._'- - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) 

(eee N~~~; L 1.55 V \-;5-;; V- - - 2 V 

---" I, 111 
I ~ I 

tPHL f4 I 14 ~ tpLH 

~ 1.5V 1.5V 
----"'\ I F' VOH 

Output '\\., _____ 6- -VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (B to A) 

NOTES: A, CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

----3V 
Output 
Control 1.5 V 

(see Note B) I "'-__ .J~ _ _ _ _ 0 V 

tPZL -+l 14- -.: '-- tPLZ 
I 

-~:hl I : 3.5V 

Output I \1.5V: ~V 
S1 at 7 V , . - - - - VOL 

(see Note C) I tPHZ -+I 14-
tPZH-+I 14-

Output 
(eee Note C) 

I,-----r 

----I 
VOH 

VOH-0.3V 

~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 Circuits and Voltage Waveforms 

~1ExAs 
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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 

SN54FB2032 ... WD PACKAGE 
(TOP VIEW) 

OEB 1 OEB 
OEA TCK 

BIAS Vee 46 Vee 
Vee 45 TMS 

Al 44 GND 
GND 6 43 Err 

A2 7 42 GND 
A3 41 B2 

GND 40 GND 
A4 39 B3 
A5 GND 

GND B4 
A6 GND 
A7 B5 

GND GND 
A8 B6 
AP GND 

GND B7 
WIN GND 
Vee B8 

LE GND 
GND BP 

COMPETE Vee 
TOO TOI 

description 

SN54FB2032,SN74FB2032 
9·BIT TTUBTL COMPETITION TRANSCEIVERS 

GND 
A3 

GND 
A4 

GND 
A5 

GND 
A6 

GND 
A7 

GND 
A8 

GND 

SCBS175B - NOVEMBER 1991 - REVISED APRIL 1994 

• BIAS Vee Pin Minimizes Signal Distortion 
During Live InsertlonlWlthdrawal 

• 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 

• Package Options Include Plastic Quad 
Flat (RC) Packages and Ceramic Flat (WD) 
Packages 

SN74FB2032 ... RC PACKAGE 
(TOP VIEW) 

u 
:9 

c u en « a11a1 ~ U en c Z_ «WWW :::!EZ_ 
~ C!l « :9 1D 0 0 0 ~:9 I- C!l Ial 
52515049484746454443 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 

o.czuwc W 0 C U 10. c l&l 
«i]§~...Ji] tuCI-~a1Z 

C!l C!l 
0.1- C!l 
:::!E aI aI 0 
0 

The 'FB2032 are 9-bit transceivers designed to translate signals between TTL and backplane transceiver logic 
(BTL) environments and to perform bus arbitration. They are 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 low, OEB is high, or VCC is typically less than 2.5 V, the B port is turned off. 

PRODUCT PREVIEW Information ...... producI8ln GIo formatIYO or 
~_ 01 doveIopmant. ChI_ _ and other 

.... deolgn 90110. ToalnotN_ ...... GIorlghtlO 
c ngo or dlacontlnue _ prod_CII wItIIolIt noll ... ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1994. Texas Instruments Incorporated 
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SN54FB2032,SN74FB2032 
9·BIT TTUBTL COMPETITION TRANSCEIVERS 

SCBS175B- NOVEMBER 1991 - REVISED APRIL 1994 

description (continued) 

7-28 

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. 

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 Aland Sf 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 V Ce establishes a voltage between 1.62 V and 2.1 V on 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. 

~1ExAs 
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SN54FB2032,SN74FB2032 
9-BIT TTL/BTL COMPETITION TRANSCEIVERS 

SCBS175B - NOVEMBER 1991 - REVISED APRIL 1994 

INPUTS 

OEA OEB 

L H 

H L 
H X 

H H 

L L 
L X 

Function Tables 

TRANSCEIVER 

FUNCTION 
OEB 

L A data to B bus 

X B data to A bus H 

L A data to B bus, B data to A bus 

X 
Isolation 

H 

".~ . WIN 

INPUTS 

DATA WIN 
OEB OEB COMPETE A1,A2t 

H H X X L 

H L H X L 

H L L Al <A2 L 

H L ' L A2SAl H 

tAl refElrs to the A data of Module 1 and A2 refers to the 
A data of Module 2.11 LE=L, A=currentA data. If LE=H, 
A=the value of AS-A 1 prior to the most recent 
low-te-high transition of LE. 

INPUTS 

AP* 
BP 

OEB, OEB WIN 

L X X X H 

X H X X H 

H L L X H 

H L H L H 

H L H H L 

* If LE=L, AP=current AP data, if LEaH, 
AP=the level of AP prior to the most 
recent low-te-high transition of LE. 
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SN54FB2032,SN74FB2032 
9-BITTTUBTL COMPETITION TRANSCEIVERS 

SCBS175B-NQVEMBER 1991-REVISEDAPRIL 1994 

functional block diagram 

OEB_4_6 __ ~ ~ __________________________ -, 

OEB _4_5 __ <l ~ ___________________ ---, 

OEA _4_7_~ 

AP 14 

A8 12 

A7 
10 

A6 8 

A5 
6 

A4 
4 

A3 
2 

A2 52 

A1 50 

LE 18 

COMPETE ...,;2O=---<I >----------+-~J:==~~~t~ 

Pin numbers shown are for the RC package. 
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32 
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34 
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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 BP, B port ............................................. -1.2 V to 7 V 

BP, B port .................................................. -1.2 V to 3.5 V 
Input current range (except B 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 .................................... 48 mA 

B port ................................... 200 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 1): RC package ................... 1.4 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 maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 75 mils. For 
more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology Data 
Book, literature number SeBD002B. 

recommended operating conditions (see Note 2) 
SN54FB2032 

MIN NOM 

Vee, BIAS Vee, Supply voltage 4.5 5 
BGVCC 

BP, Bport 1.62 
VIH High-level input voltage 

Except B port 2 

BP, Bport 0.75 
VIL Low-level input voltage 

Except B port 

11K I nput clamp current 

10H High-level output current AP, WIN, A port 

AP, WIN, A port 
10L Low-level output current 

BP, B port 

TA Operating free-air temperature -55 

NOTE 2: Unused or floating pins (Input or I/O) must be held high or low. 
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MAX 

5.5 

2.3 

1.47 

0.8 

-18 

100 

125 

SN74FB2032 
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 

100 
mA 

0 70 ·e 

7-31 

~ 
W -> w 
a: 
a. 
Io 
::J 
C 
o 
a: 
a. 



"'tJ 
:D o 
C c: 
(') 
-I 
"'tJ 
:D 
m 
< -m :e 

SN54FB2032,SN74FB2032 
9-BIT TTUBTL COMPETITION TRANSCEIVERS 

SCBS175B - NOVEMBER 1991 - REVISED APRIL 1994 

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

SN54FB2032 SN74FS2032 
PARAMETER TEST CONDITIONS 

MIN TYpt MAX MIN TYpt MAX 

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

Except BP, B port Vee =4.5 v, II =-40 mA -0.5 -0.5 

VOH AP, WIN, A port Vee-4.5 v, IOH=-3mA 2.5 3.3 2.5 3.3 

AP, WIN, A port Vee = 4.5 V, IOL=24mA 0.35 0.5 0.35 0.5 
VOL 

Vee = 4.5 V, IOL=80mA BP, Bport 0.75 1.1 0.75 1.1 

II Except BP, B port Vee = 5.5 V, VI =5.5V 50 50 

IIH:j: Except BP, B port Vee = 5.5 V, VI =2.7V 50 50 

IIL:j: 
Except BP, B port Vee- 5.5V, VI·0.5V -50 -50 

BP, Bport lice = 5.5 V, VI = 0.75 V -100 -100 

10H BP, Bport Vee = Ot05.5 V, VO=2.1 V 100 100 

10S§ AP, WIN, A port Vec=5.5V, Vo=O -30 -150 -30 -150 

A port to B port 25 25 
IcC Vee=5.5V, 10- 0 

B port to A port 60 60 

ei VI - Vee or GND 5 5 

Co Aport Vo = Vee or GND 

S port per Pl194.0 
Vee - Ot04.5 V 6 6 

eio 
Vee = 4.5 V to 5.5 V 5 5 

t All typical values are at Vee - 5 V, TA = 25°C. 
: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. 

live-insertion specifications over recommended operating free-air temperature range 

TEST CONDITIONS 
SN54FB2032 SN74FB2032 

PARAMETER 

ICC (BIAS Vee) 

Vo Bport 

10 Sport 

7-32 

Vee=Ot04.5V I I VB = Oto2 V, VI (BIAS Vee) = 4.5 V to 5.5 V 
Vee = 4.5 V to 5.5 V 

Vee=O, 

Vee=O, 

Vee - 0 to 5.5 V, 

Vee = Ot02.2V, 

VI (BIAS Vee) - 4.5 V to 5.5 V 

VB= 1 V, VI (BIAS Vee) = 4.5 V to 5.5 V 

OEB-OtoO.8V 

OEB=Ot05V 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

MIN MAX MIN MAX 

450 450 

10 10 

1.62 2.1 1.62 2.1 

-1 -1 

100 100 

100 100 

UNIT 

V 

V 

V 

IJA 
IJA 

IJA 

IlA 
mA 

mA 

pF 

pF 

pF 

UNIT 

IJA 

V 

IJA 
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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, 

SN54FB2032 SN74FB2032 
PARAMETER (INPUT) (OUTPUT) 

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

tpLH 
80rBP 

8 8 
AorAP ns 

tpHL 8 8 

tpLH 
8 n -l 

9 9 
A ns 

tpHL 9 9 

tpLH 
BP 

10 10 
A ns 

tpHL 10 10 

tpLH 
8 8 n -l 

9 9 
ns 

tpHL 9 9 

tpLH 
8 

7.5 7.5 
LE ns 

tpHL 7.5 7.5 

tpLH 
BP 

7.5 7.5 
LE ns 

tPHL 7.5 7.5 

tpLH 
80rBP 

7.5 7.5 
AorAP ns 

tpHL 7.5 7.5 

tpLH 
8 

8.5 8.5 
WIN ns 

tpHL 8.5 8.5 

tpLH 7.6 7.6 
A WIN ns 

tpHL 7.6 7.6 

tPLH 7 7 
LE WIN ns 

tpHL 7 7 

tpLH 5.5 5.5 
COMPETE WIN ns 

tpHL 5.5 5.5 

tpLH 
OEB 

6 6 
WIN ns 

tpHL 6 6 

tpLH 7.5 7.5 
COMPETE 8 ns 

tpHL 7.5 7.5 

tpLH 6.5 6.5 
COMPETE BP ns 

tpHL 6.5 6.5 

tPLH 
8 

6.5 6.5 
OEB ns 

tpHL 6.5 6.5 

tpLH 
OEB 8 

6.5 6.5 
ns 

tpHL 6.5 6.5 

tpZH 5.5 5.5 
OEA A ns 

tpZL 5.5 5.5 

tpHZ 7 7 
OEA A ns 

tpLZ 7 7 

tt Transition time. B outputs (1.3 V to 1.8 V) 2 1 3 1 3 ns 

tpR 8-port input pulse rejection 1 1 ns 
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SN54FB2032, SN74FB2032 
9·BIT TTUBTL COMPETITION TRANSCEIVERS 

SCBS175B - NOVEMBER 1991 - REVISED APRIL 1994 

PARAMETER MEASUREMENT INFORMATION 
2.1 V 

From Output 
Under Test 

---e--~~~VV~--J 

500g S1 

CL = 50 pF 
(see Note A) T 500g 

LOAD CIRCUIT FOR A OUTPUTS 

I0Il- tw ---+i 

From Output :i6
.
5 

g Test 
Under Test Point 

30pF 

o 7V 

o Open 

o GND 

(see Note A)I 

LOAD CIRCUIT FOR B OUTPUTS 

1 1,-__ 3V 

Input 3 _____ ..IX,.1_.5_V __ OV 

VOLTAGE WAVEFORMS 
PULSE DURATION 

Timing Input 

I" 
1 

TEST S1 
tpUi/tpHL Open 
tpLzltpZL 7V 
tpHzltpZH GND 

):(1.5 V 

tau + .1 
th 1 

InputJ \1.5-V - -- 3 V 
Data Input )l(1.5V ~ 

(see Note B) 1.5 V 
1 OV 

tPHL ~ ~ :..~ tPLH 
1 I 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

3V 

OV 

3V 

OV 

----"'\ 1 x,; VOH 
~ 1.55 V 1.55 V ,...--- 3V 

Output ',.. ____ ---'_'- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) 

(SeeN~::;~; L 1•55 V \ ~;-V--- 2V 

---11 I· 1V 

tPHL ~ ~ 1 _I 
: I"~ tpLH 

----.... 1 EVOH ~1.5V 1.5V 
Output , 

'------, ---VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (B to A) 

Output 
(see Note C) ---.I ---- ~OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES (A port) 

NOTES: A. CL includes probe and jig capacitance. 

7-34 

B. All input pulses are supplied by generators having the following characteristics: TTL inputs - PRR s 10 MHz, Zo = 50 g, tr S 2.5 ns, 
tf S 2.5 ns. BTL inputs - PRR S 10 MHz, Zo = 50 g, 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 Circuits and Voltage Waveforms 
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8·BIT TTUBTL REGISTERED TRANSCEIVERS 
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• TTL A Port, Backplane Transceiver Logic 
(BTL) a Port 

• a-port Biasing Network Preconditions the 
Connector and PC Trace to the Backplane 
Transceiver Logic High-Level Voltage • Open-Collector a-port Outputs Sink 

100mA 

• Isolated Logic-Ground and Bus-Ground 
Pins Reduce Noise 

• TTL-Input Structures Incorporate Active 
Clamping Networks to Aid in Line 
Termination 

• BIAS Vee Pin Minimizes Signal Distortion 
During Live InsertlonlWlthdrawal 

• Package Options Include Plastic Quad 
Flat (RC) Package and Ceramic Flat (WD) 
Package 

SN54FB2033 ••• WD PACKAGE 
(TOP VIEW) 

NC 1 NC 
IMODE1 2 IMODEO 

CLKAB/LEAB 3 BGVee 
Vee 4 OEA 

GND BGGND 
AI1 BIAS Vee 

A01 BT 
AI2 GND 

GND 9 B2 
A02 GND 
AI3 11 83 

A03 GND 
AI4 B4 

A04 GND 
LOOPBACK B5 

AI5 GND 
A05 B6 
AI6 GND 

A06 B7 
AI7 GND 

GND B8 
A07 GND 
AI8 OEB 

A08 OEB 
GND Vee 
. Vee OMODE1 

CLKBAILEBA OMODEO 
NC NC 

Ne - No internal connection 

UNLESS OTHERWISE NOTED IhII document ..... Ins PRODUcmoN 
DATA ~===~::'-=:"~conIonnlO == ....... Ing dOlO 1IOI_~1y 1ncI .... ~~ ............. 

GND 1 
A02 2 
AI3 3 

A03 4 
AI4 5 

A04 6 
LOOPBACK 7 

AI5 8 
A05 9 
AI6 10 

A06 11 

SN74FB2033A ••. RC PACKAGE 
(TOP VIEW) 

~ 
S~OO CO 
wWW 0 z:!l 

~ C 0~88>«(!:J(/) 
~ ~ ~ ~ ~ d ~ ~ g ~ g ~ llii 
52 51 50 49 48 47 46 45 44 43 42 41 40 

39 GND 
38 B2 
37 GND 
36 B3 
35 GND 
34 B4 
33 GND 
32 B5 
31 GND 
30 B6 
29 GND 

AI7 12 28 B7 
GND 13 27 GND 

14 15 16 17 18 19 20 21 2223242526 

,... CIO CIO C 0 « 0 ~ OCD ICD CICIO o « 0 z 0 CD W W OW W Z CD 
« «(!:J>~88>00(!:J 

~~~ 
::,.::00 
....I 
o 

~1EXAS 
Copyright © 1994, Texas Instruments Incorporated 
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description 

7-36 

The SN54FB2033 and SN74FB2033A are a-bit transceivers featuring a split input (AI) and output (AO) bus on 
the TIL-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 inputs (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 inverted input data appears at the output pprt. 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 active-high transparent 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. 

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 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 active only 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 Von the BTL outputs when Vee is not connected. 

The SN54FB2033 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74FB2033A is characterized for operation from O°C to 70°C. 
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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 

SN54FB2033,SN74FB2033A 
8·BIT TTUBTL REGISTERED TRANSCEIVERS 

Function Tables 

FUNCTION/MODE TABLE 

INPUTS 

SCBS174D - NOVEMBER 1991 - REVISED JULY 1994 

OMODEO IMODE1 IMODEO LOOPBACK 
FUNCTION/MODE 

X 

X 

L 

H 

X 
X 

X 

X 
X 
X 

X 

X 

X 
X 
X 

X 
X 

X 

X X 

X X 

X X 
X X 

X X 
L L 

L L 

L H 

L H 

H X 

H X 

L L 

L L 

L H 

L H 

H X 
H X 

X X 
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X 

X 
Isolation 

X AI to B, buffer mode 

X AI to B, flip-flop mode 

X AI to B, latch mode 

L 
B to AD, buffer mode 

L 

L 
B to AD, flip-flop mode 

L 

L 
B to AD, latch mode 

L 

H 

H 
AI to AD, buffer mode 

H 

H 
AI to AD, flip-flop mode 

H 

H 
AI to AD, latch mode 

L AI to B, B to AD 
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7-38 

OEA 

L 

H 

X 

X 

X 

X 

Function Tables (Continued) 

ENABLE/DISABLE 

INPUTS OUTPUTS 

OEB OEB AO B 

X X HiZ 

X X Active 

L L Inactive (H) 

L H I nactive (H) 

H L Active 

H H I nactive (H) 

BUFFER 

INPUT OUTPUT 

L H 

H L 

LATCH 

INPUTS 

CLKtLE 
OUTPUT 

DATA 

H L H 

H H L 

L X 00 

LOOPBACK 

LOOPBACK at 
L B port 

H Point p:j: 

t 0 is the input to the B-to-A 
logic element. 

:j: P is the output of the A-to-B 
logic element (see functional 
block diagram). 

SELECT 

INPUTS SELECTED LOGIC 
MODE1 MODEO ELEMENT 

L L Buffer 

L H Flip-flop 

H X Latch 

FLIP-FLOP 

INPUTS 
OUTPUT 

CLK/LE DATA 

L X 00 
t L H 

t H L 
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functional block diagram 

OEB --=------f 

OEB 

21 
OMODE1-2~0~------------~ 
OMODEO--=------------~ 

CLKAB/LEAB 

r-----
I 
I 1D 

'--+--fC1 

-------, 
I 

AI1 50 

I 
I 
I 

I 
I 
I 

~-~--~~~~B1 
I 

I I 
I I 
I I 
I I 
I I 
I One of Eight Channels I L________________________ ~ 

IMODE1 _4:-::6~--------___, 
IMODEO _45.:.::-________ ---.. 

CLKBA/LEBA 

r----
I 
I 
I 

---, 

I 
A01~5~1------+I~ 

OEA _43.:.::-___ -f 

I 
I 

I 
I 

1D 

C1 

1D 

C1<1-----' 
"--_ .... 

I One of Eight Channels 

Q 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

L _________________ _ 

-----~ 
LOOPBACK-7~------------------~ 

Pin numbers shown are for the RC 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 B port ................................................ -1.2 V to 7 V 

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 3.5 V 
Voltage range applied to any output in the high state: A port ............................ -0.5 V to Vee 
Current applied to any single output in the low state: A port .....................•.............. 48 rnA 

B port .................•..............•.. 200 rnA 
Maximum power dissipation atT A = 55°C (in still air) (see Note 1): RC package ..•............... 1.4 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 affect device reliability. 

NOTE 1: The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 75 mils. For 
more information. refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology Data 
Book. literature number SCB0002B. 

recommended operating conditions (see Note 2) 

SN54FB2033 SN74FB2033A 

MIN NOM MAX MIN 

VCC. BGVcc Supply voltage 4.75 5 5.25 4.75 

BIASVCC Supply voltage 4.5 5 5.5 4.5 

B port 1.62" ~ 2.3 1.62 
VIH High-level input voltage 

If! ExceptB port 2 2 

B port 0.75 & 1.47' 0.75 
VIL Low-level input voltage 

h<{ Except B port 0.8 

10H High-level output current AO port !i -3 

AOport Bf 24 
10L Low-level output current 

~; B port 100 

I!.tll!.v Input transition rise or fall rate Except B port 10 

TA Operating free-air temperature -55 125 0 

• On products compliant to MIL-STD--883. Class B. thiS ,parameter IS based on characterization data but IS not tested. 
NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

PRODUCT PREVIEW In_n .. n .... productIln tho _va or 
deolan phaae of doVIIopment. CharaCIerIIIIc dill and _ 
_ lftcaiIoll8ndeoklngoioit. _ln8llU __ thorlghllO 
changeor ........... lhoie pradUCISWIltlOul_ 
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NOM MAX 

5 5.25 

5 5.5 

2.3 

1.47 

0.8 

-3 

24 

100 

10 

70 

UNIT 

V 

V 

V 

V 

rnA 

rnA 

nslV 

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

SN54FB2033 SN74FB2033A 
PARAMETER TEST CONDITIONS 

TYPt TYPt MIN MAX MIN MAX 

VIK Vee =4.75 V, 11--18mA -1.2 -1.2 

Vee = 4.75 V to 5.25 V, 10H = -10 IIA Vee-1 Vee-1.1 

VOH AOport IOH=-3mA 2.5 2.85 3.4 2.5 2.85 3.4 
Vee =4.75V 

10H =-32 mA 2 2 

IOl=20mA 0.33 0.5 0.33 0.5 
AOport Vee=4.75V 

10l = 55 mA 0.8 0.8 
VOL 

10l = 100 mA 0.75 1.1 0.75 1.1 
Sport Vee = 4.75 V 

IOl=4mA 0.5 ~ 0.5 

II Except B port Vee = 0, VI = 5.25 V ~. 100 100 

ExceptBport Vee = 5.25 V, VI =2.7V ~ 50 50 
IIH 

Bport; Vee = 0 to 5.25 V, VI=2.1 V ",,' 100 100 

Except B port Vee -5.25V, VI = 0.5 V :;:,'" -50 -50 
III 

B port; Vee = 5.25 V, VI = 0.75 V IS' -100 -100 

10H B port Vee = 0 to 5.25 V, VO=2.1 V q,' 100 100 

lotH AOport Vee = 5.25 V, VO-2.7V 50 50 

10Zl AOport Vee = 5.25 V, Vo = 0.5 V -50 -50 

10S§ AO port Vee =5.25 V, Vo=O -40 -80 -150 -40 -80 -150 

ICC All outputs on Vee = 5.25 V, 10=0 45 90 45 70 

ei 
AI port and 

VI = Vee or GND 5 5 
control inputs 

Co AOport Vo = Vee or GND 5 5 

eio~ S port per P1194.0 
Vee=Ot04.75V 8 6 

Vee = 4.75 V to 5.25 V 8 6 

t All typical values are at Vee = 5 V. 
; 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. 
~ Parameter is based on characterization data but is not tested. 

UNIT 

V 

V 

V 

IIA 

IIA 

IIA 

IIA 
IIA 
IIA 
mA 

mA 

pF 

pF 

pF 

live-insertion characteristics over recommended operating free·air temperature range (see Note 3) 
SN54FB2033 SN74FB2033A 

PARAMETER TEST CONDITIONS UNIT 
MIN MAX MIN MAX 

Vee = 0 to 4.5 V J VB=0102V, 400 400 
ICC (BIAS Vee) 

Vee = 4.5 Vt05.5 V I BIAS Vee = 4.5 V to 5.5 V .A.. 10 10 
IIA 

Vo B port Vee =0, BIAS Vee - 4.5 V to 5.5 V ~~.1 1.62 2.1 V 

Vee- O, VB= 1 V, -1 

10 B port 
VI (BIAS Vee) = 4.5 V to 5.5 V 

IIA 
Vee = 0 to 5.5 V, OEB = 0 to 0.8 V 170 100 

Vee =Ot02.2 V, OEB =Ot05V 100 100 

NOTE 3: Power-up sequence IS as follows: GND, BIASVee, Vee. 

:lflExAs 
INSTRUMENTS 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 

SN54FB2033 

VCc=SV, 
TA=2SoC MIN MAX 
MIN MAX 

fclock Clock frequency 0 150 0 150 

tw Pulse duration, CLKAB/LEAB or CLKBAILEBA 3.9 ,..d4.3 

tsu 
Setup time, data before CLKAB/LEAB 
or CLKBAILEBA i 

th 
Hold time, data after CLKABILEAB 
or CLKBAILEBA i 

PRODUCT PREVIEW InIormItIon ....... procIUC18 In'" rvnnaave or == or -.0I111III. ChI_ daIa IIId oIhor 
. .. .. _goIIs. r_l .. tru ...... _ ... rfghtlO 
or d_uelllelt prodUCl8 wltllout notice. 
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SN74FB2033A 

VCC=SV, 
UNIT TA=2SoC MIN MAX 

MIN MAx 

0 150 0 150 MHz 

3.3 3.3 ns 

2.7 2.7 ns 

0.7 0.7 ns 
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8-BIT TTUBTL REGISTERED TRANSCEIVERS 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 

SN54FB2033 SN74FB2033A 

PARAMETER 
FROM TO VCC=5V, VCC=5V, 

(INPUT) (OUTPUT) TA = 25°C MIN MAX TA= 25°C MIN 
MIN TYP MAX MIN TYP MAX 

fmax 150 150 150 150 

tpLH AI B 
1.7 3.8 4.6 1.2 7.5 2.3 3.6 4.6 2.3 

(thru mode) tpHL 1.3 2.6 4.3 1 5.5 1.9 3 4.2 1.9 

tPLH B 2.5 3.9 5.9 1.4 7.6 2.5 4.2 5.5 2.5 

(thru mode) 
AO 

tpHL 2.7 5.2 5.7 1.6 7.8 3 4.2 5.6 3 

tPLH AI B 
1.7 5 4.6 1.2 8.7 2.3 3.6 4.6 2.3 

(transparent) tpHL 1.3 3.6 4.3 1 5.9 1.9 3 4.1 1.9 

tpLH B 2.5 4.3 5.8 1.5 7.8 2.5 4.2 5.5 2.5 
(transparent) 

AO 
tpHL 2.7 5.6 5.7 1.6 8 3 4.2 5.6 3 

tpLH 
B 

1.6 3.7 4.7 1.1 6.6 2.4 3.7 4.7 2.4 
OEB 

tpHL 1.2 2.6 4.1 0.4 5.4 1.8 3 4.1 1.8 

tpLH 
OEB B 

1.3 3.8 4.3 1.2 6.6 2 3.4 4.3 2 

tpHL 1.2 2.9 4.4 0.8 5.5 2 3.3 4.4 2 

tpZH 2 3.5 5.1 1.2 6.6 2 3.5 4.6 2 
OEA AO 

1~·3 tpZL 2.7 4.3 6.1 7.7 2.7 4.2 5.1 2.7 

tpHZ 2.1 3.5 5.8 ~·1.1 6.9 2.1 4 5 2.1 
OEA AO 

4/} tpLZ 1.6 2.7 1 6 1.6 2.8 3.9 1.6 

!PLH B 
2.1 5 As 1.6 8.7 3 4.7 5.8 3 

CLKAB/LEAB 
3.6 C!~.6 tpHL 2 1.1 6.6 2.8 4.3 5.6 2.8 

tpLH 2 3.8~ 5.4 1.4 6.7 2 3.6 4.9 2 
CLKBA/LEBA AO 

4. f" tpHL 2.2 5.6 1.5 6.5 2.2 3.5 4.7 2.2 

tpLH 
B 

2.3 4.8 6.1 1.6· 8.1 2.4 5 6.1 2.4 
OMODE 

tpHL 1.4 3.5 6 1 6.5 2.4 4.5 6 2.4 

tPLH 
IMODE AO 

1.8 3.6 5.9 1.3 7.3 1.8 4 5.3 1.8 

tpHL 2.3 4.1 5.4 1.4 6.4 2.3 4.1 5.2 2.3 

tpLH 2.4 4.6 7.1 1.6 8.3 2.4 5 7 2.4 
LOOPBACK AO 

tpHL 3.1 4.8 6.9 1.8 7.5 3.1 4.6 5.7 3.1 

tpLH 1.9 3.7 5.7 1.4 7.1 1.9 3.7 5.5 1.9 
AI AO 

tpHL 2.6 4.3 5.8 1.6 7.3 2.6 4.2 5.6 2.6 

Rise time, 
0.5 1.5 2.1 0.4 3.2 0.5 1.2 2.1 0.5 

1.3 V to 1.8 V 
B 

Fall time, 
0.4 1.5 2.3 0.4 3.4 0.5 1.4 2.3 0.5 

1.8 V to 1.3 V 
tt 

Rise time, 
2 3.5 4.2 1.8 5.4 2 3.3 4.2 2 

10% to 90% 
AO 

Fall time, 
1 2.5 3.4 0.8 5.1 1 2.5 3.4 1 

90% to 10% 

tpR B-port input pulse rejection I' 1 

, On products compliant to MIL-STD-883, Class B, thiS parameter IS based on characterization data but IS not tested. 

PROOUCT PREVIEW Inlolmatlon concerns produ ... 1n Ihe IormallVe or en """"" of deVelopment. Cha_~atIc dall and OIhar 
lcallons aredaalgn goals. T .... lnSllllmenll ........ 1he ~lItto 

ngt Of dlaconllnue_ produ ... without noli ... ~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

UNIT 
MAX 

MHz 

5.6 
ns 

4.5 

6.1 
ns 

5.7 

5.6 
ns 

4.5 

6.1 
ns 

5.7 

5.8 
ns 

4.4 

5.2 
ns 

4.8 

5.1 
ns 

5.4 

5.5 
ns 

4.3 

6.9 
ns 

6.1 

5.4 
ns 

5.1 

7.2 
ns 

6.7 

5.9 
ns 

5.4 

8 
ns 

5.9 

6.1 
ns 

5.8 

3 

3 

ns 

5 

5 

ns 
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output-voltage characteristiCs 

PARAMETER TEST SN64FB2033 
CONDITIONS MIN MAX 

VOHPt Peak output voltage during tumoff of 100 mA into 40 nH 0 ...... ,,4 

VOHVt 
Minimum output voltage during tumoff of 100 mA into B See Figure 1 1~'Q~~~ 
40nH port iz":.",,«; 

VOLV Minimum output voltage during high-to-low switch IOL--50mA 0"!l3 

t Parameter is based on characterization data but not tested. 

PARAMETER MEASUREMENT INFORMATION 

2.1 V 

~90 
40nH 

From Output 
Under Test T 30pF 

Figure 1. Load Circuit for VOHP, VOHV 

PRODUCT PREVIEW Inlormollon COIIC8III8 producta In the _ or a oIdaveIo\1II1IIIIC_datallld_ . ...deIIgn~ _1 __ therlghllO 
.. _ .... -.ptOducIowlllloutnOilct. 
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SN74FB2033A 

MIN MAX 
U~IT 

4.5 V 

1.62 V 

0.3 V 
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PARAMETER MEASUREMENT INFORMATION 
2.1V 

5000 S1 
From Output 

Under Test -_----4 ...... ----''VV'v---.../ 

CL=50pF 
(see Note A) I 5000 

LOAD CIRCUIT FOR A OUTPUTS 

Timing Input ):(,.5 V 

tau 14 ~ 

I 14 ., 
1 

7V 
o 

o 
Open 

th 

Data Input )l(1.5V ~ 
VOLTAGE WAVEFORMS 

From output:1
n 

Test 
Under Test Point 

30pF 

TEST 
tpLWtPHL 
tpLZ/tpZL 
tpHZ/tpZH 

(see Note A) T 
LOAD CIRCUIT FOR B OUTPUTS 

3V 14-- tw ---+I 
I I 

Input 3 X,·5V 
OV 

3V VOLTAGE WAVEFORMS 
PULSE DURATION 

OV 

S1 
Open 
7V 

Open 

3V 

OV 

SETUP AND HOLD TIMES 3V 
Output 

Input-lf \,.5-V--- 3V 

Control 1.5 V 
(see Note B) I '-__ ...Ja.. - - _ - 0 V 

tpZL --.: ~ ~ I+- tpLZ (see Note B) 1.5 V 
, OV 

tPHL 14", ', .. 
, ... ~tPLH 

I 
_---!I""'\I I I 35V 

s~~t~~ : \,.5V : .y;:;V~OL ----...... \' F' VOH 1.55 V 1.55 V Output '--___ --'~ 
- -- VOL 

(see Note C) . I tpHZ -+I I+-
tPZH -+I 14-

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) Output 

(see Note C) 

1---"':' VOH 
VOH-0.3V 

__ -oJ 
=OV 

(see N~:~: ---.t 1.55 V \ :;;-V - - - 2.1 V 

1 1 1 V 

tPHL ,4 ~" 1 
1 14 ~ tPLH 

----...... \' ~I VOH 
Output , •5V T 1.5V 

\.. --------- 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) 

,,--_...;,1 V 

-VOLV 

VOLTAGE WAVEFORMS 

B. All input pulses are supplied by generators having the following characteristics: TTL inputs - PRR S 10 MHz, Zo a 50 0, It S 2.5 ns, 
tf S 2.5 ns, BTL inputs - PRR s 10 MHz, Zo = 50 0, It 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 outputs are measured one at a time with one transition per measurement. 

Figure 2. Load Circuits and Voltage Waveforms 
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• Compatible With IEEE 1194.1-1991 (BTL) 
Standard 

• TTL A Port, Backplane Transceiver Logic 
aport 

SN54FB2040,SN74FB2040 
8·BIT TTUBTL TRANSCEIVERS 

• BIAS Vee Pin Minimizes Signal Distortion 
During Live InsertlonlWlthdrawal 

• 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 
Reduces Noise 

SN54FB2040 ••• WD PACKAGE 
(TOP VIEW) 

NC 1 
OEB 
OEA 

BIAS Vee 4 
Vee 
A01 

description 

AI1 7 

AI3 11 
A03 
GND 
A04 
GND 

AI4 
AI5 

A05 
GND 
A06 
GND 

AI6 
GND 
A07 

Vee 
AI7 

GND 
NC 

NC 
OEB 
TCK 
Vee 
TMS 
GND 
B1 
GND 
B1 
GND 
B3 
GND 
B4 
GND 
B5 
GND 
B6 
GND 
B7 
GND 
B8 
GND 
AI8 

Vee 
TDI 
TDO 
A08 
NC 

• Package Options Include Plastic Quad 
Flat (RC) Package and Ceramic Flat (WD) 
Package 

SN74FB2040 ••• RC PACKAGE 
(TOP VIEW) 

(,) 

~ 
C\I ~ (,)CI)«CIlICll~(,)CI)C 
~ ~ ~ ~ iii ~ ~ ~ ~ ~ ~ ~ llii 
52 51 50 49 48 47 46 45 44 43 42 41 40 

GND 1 39 GND 
AI2 2 38 B2 
AI3 3 37 GND 

A03 4 36 B3 
GND 5 35 GND 
A04 6 34 B4 
GND 7 33 GND 

AI4 8 32 B5 
AI5 9 31 GND 

A05 10 30 B6 
GND 11 29 GND 
A06 12 28 B7 
GND 13 27 GND 

~ 15.~ .!!2!~~~~~~~~ 

The 'FB2040 are 8-bit transceivers designed to translate signals between TIL and backplane transceiver logic 
(BTL) environments. 
The B port operates at BTL -signal levels. The open-collector B ports are specified to sink 100 rnA. 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 V CC is typically 
less than 2.5 V, the B port is turned off. 

~1ExAs 
INSTRUMENTS 

Copyright © 1994, Texas Instruments Incorporated 
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description (continued) 

The A port operates at TIL-signal levels and has split input and output pins. The A outputs reflect the inverse 
of the data attheB port when the A-port output enable, OEA, is high. When OEA is low or when V CC 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. Currently TMS and TCK are not connected 
and TDI is shorted to TDO. 

BIAS V CC establishes a voltage between 1.62 V and 2.1 V on the BTL outputs when V CC is not connected. 

The SN54FB2040 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74FB2040 is characterized for operation from O°C to 70°C. 

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 

48 
OEB G1 

47 
OEA EN2 

OEB 
45 "- 1EN3 

A01 

AI1 

50 
, r 
V2 1 

~ 51 
1 3~ 

52 
A02 

AI2 
2 U 
4 

A03 

AI3 
3 U 
6 

A04 

AI4 

A05 

AI5 

8 U 
10 

9 U 
12 

A06 

AI6 
14 U 
16 

A07 

AI7 
18 U 
20 

A08 

AI8 
24 U 

tThis symbol is in accordance with ANSVIEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for RC package. 
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40 

38 

36 

34 

32 

30 

28 

26 



functional block diagram 

OEB 46 

OEB 45 

OEA 47 

Ali 51 

A01 50 

Pin numbers shown are for RC package. 
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40 B1 

''----.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 B port ................•............................... -1.2 V to 7 V 

B port ..................................................... -1.2 V to 3.5 V 
Input current range (except B ..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 ................................... 48 mA 

B port .................................. 200 mA 
Operating free-air temperature range, TA: SN54FB2040 ............................. -55°C to 125°C 

SN74FB2040 ..............................•.. O°C to 70°C 
Maximum power dissipation at TA = 55°C (in still air) (see Note 1): RC package ................... 1.4 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 maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 75 mils. For 
more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology Data 
Book, literature number SCBD002B. 

:IIThXAS 
INSTRUMENTS 
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recommended operating conditions (see Note 2) 
SN54FB2040 SN74FB2040 

MIN NOM MAX MIN 

Vee, BIAS Vee, Supply voltage 4.75 5 5.25 4.5 
BGVee 

Bport' 1.62 2.3 1.62 
V,H High-level input voltage 

Except B port 2 2 

Bport' 0.75 1.47 0.75 
V,L Low-level input voltage 

ExceptBport 0.8 

"K Input clamp current -18 

10H High-level output current AOport 

AOport 
10L Low-level output current 

Bport 100 

TA Operating free-air temperature -55 125 0 

, On products compliant to MIL-STD-833, Class B, thiS parameter IS based on charactenzatlon data but IS not tested. 
NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 

NOM MAX 

5 5.5 

2.3 

1.47 

0.8 

-18 

-3 

24 

100 

70 

UNIT 

V 

V 

V 

mA 

mA 

mA 

·e 

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

SN54FB2040 SN74FB2040 
PARAMETER TEST CONDITIONS 

TYPt MIN MAX MIN 

Bport 1,=-18mA -1.2 
V,K Vee- 4.5V 

Except B port ,,--40 mA -1.2 

10H=-1 mA 3.2 
VOH AOport Vee = 4.5 V 

IOH=-3mA 2.5 3.3 2.5 

10L= 20 mA 0.09 
AOport Vee=4.5V 

IOL=24mA 0.35 0.5 
VOL 

IOL=80mA 0.75 1.1 0.75 
Sport Vee = 4.5 V 

10L= 100mA 1.2 

" 
Except B port Vee- 5.5V, V,-5.5V 50 

IIH:I: Except B port Vee- S.5V, VI=2.7V 50 

IlL=!: 
Except B port V, =0.5V -50 

Bport 
Vee - 5.5 V 

V, = 0.75 V -100 

10H Bport Vee - Ot05.5 V, VO-2.1V 100 

10ZH AOport Vee = 5.5 V, VO=2.7V 50 

10ZL AO port Vee- 5.5V, VO= 0.5 V -50 

10S§ AOport Vee = 5.5 V, Vo=O -30 -170 -30 

AI port to B port 25 40 
ICC Vee =5.5 V, 10=0 

B port to AO port 60 70 

AI port' 
V, - Vee or GND 

25 70 
ei 

Control inputs' 9.9 

Co AOport' Vo = Vee or GND 14.7 

S port per Pl194.0' 
Vee = Ot04.5 V 8 

eio 
Vee = 4.5 V to 5.5 V 9 

, On products compliant to MIL·STD-833, Class B, thiS parameter IS based on charactenzation data but IS not tested. 
t All typical values are at Vee = 5 V, TA _ 25°C. 
:I: For I/O ports, the parameters IIH and IlL include the off-state output current. 

TYPt 

3.3 

0.35 

40 

70 

3.5 

3 

6 

§ 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 

-1.2 

-0.5 

0.5 

1.1 

1.15 

50 

50 

-50 

-100 

100 

50 

-50 

-180 

5 

5 

UNIT 

V 

V 

V 

IlA 
IlA 

IlA 

IlA 
IlA 
IlA 
mA 

mA 

pF 

pF 

pF 
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live·insertion specifications over recommended operating free-air temperature range 

PARAMETER TEST CONDITIONS 
SN54FB2040 SN74FB2040 

UNIT 
MIN MAX MIN MAX 

Vee = Ot04.5 V I 450 450 
lee (BIAS Vee) 

Vee = 4.5 to 5.5 V 
I VB =Ot02V. VI (BIAS Vee) = 4.5 V to 5.5 V 

10 10 
IJA 

Vo Bport Vee=O. VI (BIAS Vee) = 4.5 V to 5.5 V 1.62 2.1 1.62 2.1 V 

Vee=O. VB-1 V. VI (BIAS Vee) = 4.5 V to 5.5 V -30 -1 

10 Bport Vee = Oto 5.5 V. OEB=OtoO.8V 100 100 I!A 
Vee = Ot02.2 V. OEB = Oto 5 V 100 100 

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

FROM TO 
VCC=5V, SN54FB2040 

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

MIN TYP MAX MIN MAX 

tpLH 
B 

3.2 4.5 6 0.5 8.5 
AI 

tPHL 2.8 4.2 5.6 0.4 8.5 

tpLH 
B 

2.3 3.8 5.7 0.4 8 
AO 

tPHL 2.3 4.2 5.9 0.8 14.9 

tpLH 
B 

3.7 5.1 6.7 0.5 9.9 
OEB 

tpHL 3.1 4.6 5.9 0.4 9.5 

tpLH 
OEB B 

3.6 5.2 6.8 1.3 9.5 

tpHL 2.9 4.4 5.9 0.2 9.8 

tpZH 
OEA AO 

2.5 4 5.5 1.2 8 

tpZL 2.1 3.6 4.8 0.8 7.5 

tpHZ 
OEA AO 

2.3 4.1 5.9 1 8.2 

tpLZ 1.6 3.1 4.5 0.4 7.2 

Isk(p)* 
Skew for any single channel 

AltoBorBtoAO 0.5 I tpHL - tpLH I 

Isk(o)' 
Skew between drivers 

AI to BorBtoAO 0.4 2 in the same package 

Rise time. 1.3 V to 1.8 V 2 2.8 3.8 0.2 4.5 
tt 

Fall time. 1.8 Vto 1.3 V 
B 

1 1.9 3 0.9 4.0 

tpR' B-port input pulse rejection 

, On products compliant to MIL-STO-833. elass B. this parameter IS based on charactenzation data but IS not tested. 

~TEXAS 
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SN74FB2040 
UNIT 

MIN MAX 

2.4 6.5 

2.7 5.8 
ns 

1.9 6.2 

2 8.2 
ns 

3 7 
ns 

3 6.1 

3.3 7 
ns 

2.6 6.1 

2.1 5.8 
ns 

2 5 

1.9 6.5 
ns 

1.4 4.7 

ns 

ns 

1.7 

1 4.2 

1 3.4 ns 
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PARAMETER MEASUREMENT INFORMATION 
2.1 V 

From Output 
Under Test 

--~---'---V~--~ 

5000 Sl 

CL = 50 pF 
(see Note A) I 5000 

o 7V 

o Open 

LOAD CIRCUIT FOR A OUTPUTS 

From Output :16.
5 

0 Test 
Under Test Point 

30pF 

(see Note A) T 
.". 

LOAD CIRCUIT FOR B OUTPUTS 

(seeN~:~; 1 1•5V \1.5~--- 3V 
---1\ , . OV 

tPHL~ ~ L 
, ... ~tPLH 

TEST Sl 
tPLH/tpHL Open 
tPLZ/tpZL 7V 
tPHZ/tpZH Open 

----..... 1 ~VOH ~l.55V . 1.55 V Output '\:~ ___ """'L Output 
,---- 3V 

- - VOL Control 1.5 V 
VOLTAGE WAVEFORMS 

PROPAGATION DELAY TIMES (A to B) 
(see Note B) 1 ~ ____ OV 

tpLZ ~I 14- 1 I~ 
1 -+I - tpZL 

(see N~~:~; --.J'1.55 V \ ~;-V- - - 2 V 

, ' 1 V 

_-:-1 \rt- - - - Ltv:=1 3.5 V 
Output 1 15V II 

S1at7V 1 • I ~L,,:O.:!\OL 

tPHL ,.. 1 I..~ tpLH 

----I F' VOH 
\ 1.5 V 1.5V 

Output \.. ____ .J- - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (B to A) 

(see Note C) 1 tpHZ -+I ~ 
tpZH -+I 14- I 

Output 
(see Note C) 

I -'--- VOH 
VOH-0.3V 

___ J. 

=OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES (A port) 

NOTES: A. CL includes probe and jig capacitance. 

7-52 

B. All input pulses are supplied by generators having the following characteristics: TTL inputs - PRR 5 10 MHz, Zo - 50 0, tr 5 2.5 
ns, tf 5 2.5 ns. BTL inputs - PRR 5 10 MHz, Zo • 50 0, tr 5 2.5 ns, tf 52.5 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 Circuits and Voltage Waveforms 
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• Compatible With IEEE 1194.1-1991 (BTL) 
Standard 

• TTL A Port, Backplane Transceiver Logic 
aport 

SN54FB2041, SN74FB2041 
7·BIT TTUBTL TRANSCEIVERS 

SCBS172B -NOVEMBER 1991 - REVISED SEPTEMBER 1994 

• BIAS Vee Pin Minimizes Signal Distortion 
During Live InsertlonlWlthdrawal 

• a-port Biasing Network Preconditions the 

• Open-Collector a-port Outputs Sink 100 mA 

· Connector and PC Trace to the Backplane 
Transceiver Logic High-Level Voltage 

• Isolated Logic-Ground and Bus-Ground 
Reduces Noise 

SN54FB2041 ..• WD PACKAGE 
(TOP VIEW) 

NC 1 NC 
OE8 10E8 
OEA TCK 

31ASVee 4 Vee 
Vee 5 TMS 
A01 6 GND 
AI1 181 

A02 GND 
GND 9 281 

AI2 GND 
AI3 11 282 

A03 GND 
GND 283 
A04 GND 
GND 381 

AI4 GND 
AI5 382 

A05 GND 
GND 383 
A06 GND 
GND 30E8 

AI6 20E8 
GND 30EA 
AO? Vee 
Vee TOI 
AI? TOO 

GND 20EA 
NC NC 

Ne - No internal connection 

description 

• Package Options Include Plastic Quad 
Flat (RC) Package and Ceramic Flat (WD) 
Package 

SN74FB2041 ... RC PACKAGE 
(TOP VIEW) 

(..) 

~ 
~ ~ L1i lID 
sn~ ~ 8 ~ 0 wOlD l!5 0l-~ 8 ~I- ~ 100 
C\I ..- ..... :::; aJ T"'" ,..... :::> v T"'" 

5251 50494847464544 43 42 41 40 
GND 1 39 GND 
2All 2 38 281 
2AI2 

2A02 
GND 

2A03 
GND 
2AI3 

3 
4 
5 
6 
7 
8 

37 
36 
35 
34 
33 
32 

GND 
282 
GND 
283 
GND 
381 

3All 9 31 GND 
3A01 ~ 10 30 382 
GND ~ 11 29 GND 

3A02 ~ 12 28 383 
GND ~ 13 27 GND 

14 15 16 17 18 192021 22 23 24 25 26 

The 'FB2041 are 7 -bit transceivers designed to translate signals between TIL and backplane transceiver logic 
(BTL) environments. 

The 8 port operates at BTL-signal levels. The open-collector 8 ports are specified to sink 100 rnA. Two output 
enables, DEB and DEB, are provided for the 8 outputs. When DEB is high and OEB is low, the 8 port is active 
and reflects the inv~rse ofthe data present at the A-input pins. When DEB is low, OEB is high, or V CC is typically 
less than 2.5 V, 'the 8 port is turned off. The enable/disable logic partitions the device as two 3-bit sections and 
one 1-bit section. 

Copyright © 1994. Texas Instruments Incorporated 

~1ExAs 
INSTRUMENTS 
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description (continued) 

7-54 

The A port operates at TTL-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. Currently TMS and TCK are not connected 
and TDI is shorted to TOO. 

BIAS Vee establishes a voltage between 1.62 V and 2.1 V on the BTL outputs when Vee is not connected. 

The SN54FB2041 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74FB2041 is characterized for operation from O°C to 70°C. 

OEB 

L 
X 

L 
X 

H 

H 

FUNCTION TABLE 

INPUTS 

OEB 

X 
H 

X' 
H 

L 

L 

OEA 
FUNCTION 

L 
Isolation 

L 

H B data to AO bus H 

L AI data to B bus 

H AI data to B bus, B data to AO bus 

~TEXAS 
INSTRUMENTS 
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logic symbolt 

46 
OEB G1 

47 
10EA EN2 

10EB 
45 

" 1EN3 
20 

20EA EN4 

20EB 
25 

" 1EN5 
24 

30EA EN6 

30EB 
26 .. t-.. 1EN7 , I'" 

1A01 

1AI1 

50 
'72 1 

U 51 
3~ 

2A01 

2AI1 

52 
'74 1 

U 2 
5~ 

4 
2A02 

2AI2 
3 W 
6 

2A03 

2A13 
8 U 

3A01 

3AI1 

10 
'76 1 

~ 9 
7~ 

12 
3A02 

3AI2 
14 -.J 
16 

3A03 

3AI3 
18 -.J 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for RC package. 

~TEXAS 
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40 

38 
2B1 

36 

34 

32 

30 

28 
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functional block diagram 

OEB _4~6_-I 

10EB _45~---(:J 

10EA _4_7_--1 

1AI1 ---,6:..;.1_--1 

1A01 _5..:...0 ___ < 

20EB _25_---<[] 

20EA _2_0_--1 

2AI1 ---'2=--_-1 

2A01 ~5.::..2 ___ < 

3 
2AI2----I 

2A02 --..;4 ___ -< 

2AI3 --..;8'--_-1 

2A03 --=6 ___ -< 

30EB _2...;,.6_-a 

30EA --=2:;:.4_--1 

3AI1 _9 __ -1 

3A01 _1.;..0 _____ < 

3AI2 _1_4_--1 

3A02 --=.1=-2 ___ < 

3AI3 _1:.;:,8_--1 

3A03 --=.1=..6 ___ < 

Pin numbers shown are for RC package. 

~1ExAs 
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0-+-_40.:.:.- 1 B1 

0-+-_38_ 2B1 

0-+-_38,-,,- 282 

D-+-_34;..;..... 2B3 

0-+-....:3;::2_ 381 

0-+-_30_ 382 

0-+-..,.:2:;.::8_ 383 
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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 B port ................................................ -1.2 V to 7 V 

, B port ..................................................... -1.2 V to 3.5 V 
Input current range (except B 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 Vcc 
Current applied to any single output in the low state: A port ................................... 48 mA 

. B port .................................. 200 mA 
Operating free-air temperature range, T A: SN54FB2041 ............................. -55°C to 125°C 

SN74FB2041 ................................. O°C to 70°C 
Maximum power dissipation at TA = 55°C (in still air) (see Note 1): RC package ................... 1.4 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 affect device reliability. 

NOTE 1: The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 75 mils. For 
more information. refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology Data 
Book, literature number SeBD002B. 

recommended operating conditions (see Note 2) 
SN54FB2041 

MIN NOM 

Vee. BIAS Vee, Supply voltage 4.5 5 
BGVCC 

Bport 1.62 
VIH High-level input voltage 

($ Except B port 2 

Sport 0.75 iii 
VIL Low-level input voltage 

4," Except B port 

11K Input clamp current ' ,,p 
10H High-level output current AOport fit 

AO port al'J;; 
10L Low-level output current 

Sport 

TA Operating free-alrtemperature -55 

NOTE 2: Unused or floating pins (Input or 1/0) must be held high or low. 

PRODUCT PREVIEW Inlarmallon ........ p_lnthelDrmallVe or 
;:: 

pi.- 01 ~mont. c_ac cIoUI IIICI _ catlono8lOdellaftgaoil. _1 __ therlg/ll1O 

• or_lhoioprodUCllwllllout_ ~1ExAs 
INSTRUMENTS 
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SN74FB2041 

MAX MIN NOM 
UNIT 

MAX 

5.5 4.5 5 5.5 V 

2.3 1.62 2.3 
V 

2 

1.47 0.75 1.47 
V 

0.8 0.8 

-18 -18 mA 

-3 -3 mA 

24 24 
mA 

100 100 

125 0 70 ·C 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54FB2041 SN74FB2041 
PARAMETER TEST CONDITIONS 

TYPt MIN MAX MIN TYpt MAX 

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

Except B port II =-40 rnA -0.5 -0.5 

VOH AOport Vee = 4.5 V 
IOH=-1 rnA 

IOH=-3rnA 2.5 3.3 2.5 3.3 

AOport Vee=4.5V 
IOl=20mA 

IOL=24 rnA 0.35 0.5 0.35 0.5 
VOL 

IOl=80 mA 0.75 1.1 0.75 1.1 
Sport Vee=4.5V 

10l= 100 rnA 1.15 1.15 

II Except B port Vee = 5.5 V, VI =5.5V .iff' 50 50 

IIH* Except B port Vee = 5.5 V, VI =2.7V pf 50 50 

Ill+ 
Except B port VI =0.5V 4" -50 -50 

Bport 
Vee =5.5V I VI = 0.75 V .~ -100 -100 

10H B port Vee = Oto 5.5 V, VO=2.1 V tf'? 100 100 

10ZH AOport Vee=5.5V, VO=2.7V 4q; 50 50 

10Zl AOport Vee = 5.5 V, Vo= 0.5 V -50 -50 

10S§ AOport Vee=5.5V, Vo=O -30 -150 -30 -180 

AI port to B port 25 40 
ICC Vee = 5.5 V, 10=0 

B port to AO port 65 65 

AI port 3.5 
ej 

Control inputs 
VI = Vee orGND 

3 

Co AOport Vo = Vee or GND 6 

S port per P1194.0 
Vee = Ot04.5 V. 6 5 

eio 
Vee =4.5 V to 5.5 V 5 5 

t All tYPical values are at Vee = 5 V, TA = 25°C. 
* 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 circun should not exceed one second. 

live-insertion specifications over recommended operating free-air temperature range 
I SN54FB2041 SN74FB2041 

PARAMETER TEST CONDITIONS 

Vee = Ot04.5 V I VB=Ot02V, 
ICC (BIAS Vee) 

Vee = 4.5 Vt05.5 V I VI (BIAS Vee) = 4.5 V to 5.5 V 

Vo B port Vee- O, VI (BIAS Vee) = 4.5 V to 5.5 V 

Vee=O, VB= 1 V, 

10 Sport 
VI (BIAS Vee) = 4.5 V to 5.5 V 

Vee = Oto 5.5 V, 

Vee = Ot02.2 V, 

PRODUCT PREVIEW Informailon concern. products In the _ .. or 
dBBI n 01 dovtIopmonL CharoclOrl.tic data and 0111 .. 

ono are daalgn goals. T .... ln.llUmenll reaarvea the right to 
ngo or dlaconUnuo IheBe produClS without nod ... 
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OEB = 0 to 0.8 V 

OEB=Ot05V 

~1ExAs 
INSTRUMENTS 
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MIN MAX MIN MAX 

~ 450 

~O 10 

1.62 ~4' 2.1 1.62 2.1 

i? -1 

0 100 100 

~ 100 100 

UNIT 

V 

V 

V 

!IA 
!IA 

!IA 

!IA 
!IA 
!IA 
mA 

rnA 

pF 

pF 

pF 

UNIT 

!IA 

V 

!IA 
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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=SV, 

PARAMETER (INPUn (OUTPUT) 
TA=2SoC 

MIN TYP 

IpLH 3 4.6 
AI B 

IPHL 2.7 4.2 

IpLH 2.2 3.7 
B AO 

IPHL 2.6 4.1 

IpLH 3.8 5.3 
OEB B 

IpHL 3.4 4.9 

tpLH 3.7 5.1 
OEB B 

IpHL 2.9 4:4 

IpZH 1.8 3.3 
OEA AO 

IpZL 1.7 3.1 

IpHZ 
OEA AO 

1.9 3.3 

IpLZ 1.1 2.6 

ISk(p) 
Skew for any single 

AI 10 B orB 10AO 0.5 
channelllpHL -lpLH I 

Isk(o) 
Skew between drivers 

AI 10 B or B 10 AO 0:4 in Ihe same package 

Rise lime, 1.3 V 10 1.8 V 2.4 3.5 
II 

Fall time, 1.8 V 10 1.3 V 
B 

1 2 

IpR B-port input pulse rejection 

PRODUCT PREVIEW Information ....... prod_In DIe _ 1M' 

e.caJ- 01 __ L C_tIc dati end OIlIer 
0118 .. daolan golll. _Inatru __ the right .. 

• ngo 1M' dllconllnuelheie p_ wllhoul noll ... -!!1TEXAS 
INSTRUMENTS 

POST OFFiCe BOX 655303 • DALl.AS. TeXAS 75265 

SNS4FB2041 SN74FB2041 
UNIT 

MAX MIN MAX MIN MAX 

6 2.7 6.5 
ns 

5.6 2.5 5.8 

5.5 1.8 6 

5.9 2.2 
ns 

7.9 

7.1 3.3 7.4 

.lif 
ns 

6.5 3.2 6.7 

6.8 .jjJ. 3.4 7 

4,""'. ns 
6.2 2:4 6.4 

5.1 ii' 1.5 5.6 

4.7 tr 
ns 

1.6 5 

5 (f! 1.3 5.3 

4.3 0.9 
ns 

4.7 

ns 

ns 

4.6 2.2 5.2 

3 1 3:4 

1 1 ns 
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PARAMETER MEASUREMENT INFORMATION 
2.1 V 

Frain Output :16.
5 

0 Test From Output 
o 7V 

5000 S1 o Open 
TEST S1 

Under Test 
--~---'---V~---' 

Under Test Point tPLH/tP~L 
tpLZ/tp L 

Open 
7V 

CL=50pF 
(see Note A) I 5000 

30pF 
(see Note A) I tpHZ/tpZH Open 

LOAD CIRCUIT FOR A OUTPUTS LOAD CIRCUIT FOR B OUTPUTS 

(SeeN~~~; L 1.5V \~-;--- 3V 
----" 1 . OV 
tPHL~ J 1 1 1l1li ~ tPLH 

----~ 1 y.;;; VOH 
~1.55V 1.55V 

Output '\:"--____ ~ 
- - VOL 

_---3V 
Output 
Control 1.5 V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) 

(see Note B) I ~ ____ OV 

tpLZ ---.I II1II- I 
I I 41 14- tpZL 

(seeN~~:~;~1.55V \1.5;V--- 2V 

1 1 1 V 

: V---L:~ 3.5V 

S10:t~~ I ,1.5V : -[ VOL+0.3V 
'-----~---- VOL 

tPHL 1l1li 1 ~ ~ tPLH 

~1.5V 1.5V 
----"""\ 1 F' VOH 

Output '\.,. ______ _ VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (B to A) 

(see Note C) I tpHZ -.j I+-
tPZH -+I j4-- I 

Output 
(see Note C) 

I ---- VOH 
VOH-0.3V 

--...I. -OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES (A port) 

NOTES: A. CL Includes probe and jig capacitance. 

7-60 

B. All input pulses are supplied by generators having the following characteristics: TIL inputs - PRR s 10 MHz, Zo • 50 0, tr s 2.5 
ns, tf S 2.5 ns. BTL inputs - PRR s 10 MHz, Zo - 50 Cl, 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 Circuits and Voltage Waveforms 
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POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



8-1 



-m 
m m ..... ..... 
~ co • ..... 

'C:: 
~ 
G) ....., 
m 
0 
c 
:::s 
C-
O) .. 
'1 
t/) 
n 
0) 
:::s 
r-
0 cc _. 
n 

8-2 

IEEE 1149.1 (JTAG) BOUNDARY-SCAN LOGIC 
Features 

• Compatibility with IEEE Standard 
1149.1-1990 (JTAG) test access port 
(TAP) and boundary-scan architecture 

• EPIC-IIBTM submicron process technology 

• Maximum propagation delays < 6 ns 

• Octal and Widebus™ availability 

• EIAJ TSSOP, JEDEC SSOP, and EIAJ 
TQFP fine-pitch surface-mount packaging 

• Bus-hold circuitry ('ABTH18XXXA and 
'LVT18XXX devices only) 

• 18- and 20-bit UBPM architectures 

• Additional instructions availahle such as: 
- Parallel Signature Analysis (PSA) 
- Pseudo-Random Pattern Generation 

(PRPG) 

• Test-mode or normal-mode operation 

• 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 I drivers ltransceivers 

• 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 

• 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 



Today's designs are based on ever-more complex ICs, fine-pitch packaging, and denser board 
layouts. These factors limit test access and greatly complicate traditional methods of functional and 
in-circuit testing. The IEEE 1149.1 (JTAG) boundary-scan test standard was created to address this 
issue. Texas Instruments has taken a leading role in the industry in supplying logic that integrates 
IEEE 1149:1 (JTAG) test methods. 

Features and benefits of Texas I nstruments boundary-scan logic products are on the facing page and 
a list of available ABT and LVT scannable devices is presented below. Data sheets for the entire 
family are in the 1994 Boundary-Scan Logic/IEEE 1149.1 (JTAG) Data Book (literature number 
SCTD002). Please contact your local TI sales representative or TI authorized distributor for copies. 

The following table lists ABT and LVT IEEE 1149.1 (JTAG) devices currently available or planned. 
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 

'ABT8245 24 8-Bit Bus Transceiver 

'ABT8543 28 8-Bit Latched Transceiver 

'ABT8646 28 8-Bit Transceiver and Register 

'ABT8652 28 B-Bit Transceiver and Register 

'ABT8952 28 B-Bit Clocked Transceiver 

'ABT8996 24 Back-Plane Addressing 

'ABT18245 56 18-Bit Bus Transceiver 

'ABT18502 64 1B-Bit Universal Bus Transceiver 

'ABTH18502At 64 18-Bit Universal Bus Transceiver 

'ABT18504 64 20-Bit Universal Bus Transceiver 

'ABTH18504At 64 20-Bit Universal Bus Transceiver 

'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 

'ABT18646 64 18-Bit Transceiver and Register 

'ABTH18646At 64 1B-Bit Transceiver and Register . 

'ABT18652 64 1B-Bit Transceiver and Register 

'ABTH18652At 64 18-Bit Transceiver and Register 

'LVT18245 56 18-Bit Bus Transceiver 

'LVT18502 64 18-Bit Universal Bus Transceiver 

'LVT18504 64 20-Bit Universal Bus Transceiver 

'LVT18646 64 1B-Bit Transceiver and Register 

'LVT18652 64 1B-Bit Transceiver and Register 

tWith the exception of the 'ABT18245, the 'ABT18XXX family is being redesigned in order to 
enhance test-mode and normal-mode operation. Therefore, the 'ABTH18XXXA devices are 
recommended for new designs. 
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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 
(5-V Input and Output Voltages With 
3.3-V Vee) 

• Supports Unregulated Battery Operation 
Down to2.7V 

• 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 

• Supports Live Insertion 
• Package Options Include Plastic 

Small-Outline (D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) DIPs 

description 

SN54LVT125, SN74LYT125 
3.3-Y ABT QUADRUPLE BUS BUFFERS 

WITH 3-STATE OUTPUTS 
1992- REVISED JULY 1994· 

SN54LVT125 ••• J PACKAGE 
SN74LVT125 ••• 0, DB, OR PW PACKAGE 

(TOP VIEW) 

10E 1 Vcc· 
lA 40E 
lY 4A 

20E 4 4Y 
30E 

SN54LVT125 ••• FK PACKAGE 
(TOP VIEW) 

lY 
3 2 1 2019 

4 18 4A 
NC 5 17 NC 

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

9 1011 1213 

>-ou>-c:c 
NZZC'>C'> 

C!' 

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 TIL 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. 

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 SN74LVT125 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 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. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A Y 

L H H 

L L L 

H X Z 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1994, Texas Instruments Incorporated 
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SN54LVT125, SN74LVT125 
3.3-V ABT QUADRUPLE BUS BUFFERS 
WITH 3-STATE OUTPUTS 
SCBS133C - MAY 1992 - REVISED JULY 1994 

logic symbolt 

10E 

1A 

20E 
2A 

3CE 

3A 

40E 

4A 

1 
2 

4 
5 

10 
9 

13 
12 

" EN 1 

" 

" 

.J'.. 

V 
3 

6 

8 

11 

t This symbol is in accordance with ANSI/IEEE Stcl91-1984 
and lEe Publication 617-12. 

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

logic diagram (positive logic) 

1CE ?:t> 1Y 

1A 2 
2Y 

>-__ 3_ 1y 

20E 
4 

?:t> 3Y 

2A 
5 

4Y 

>-__ 6_ 2y 

30E 
10 

?:t> 3A 9 >-__ 8_ 3Y 

40E 
13 

?:t> 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 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: 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 TA = 55°C (in still air) (see Note 3): 0 package .................... 1.25 W 

DB or PW package ............. 0.5 W 
Storage temperature range ....................................................... -65°C to 150°C 

:j: 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-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 flow only when the output is in the high state and Vo > Vee. 
3. The maximum package power dissipation is calculated using a Junction temperature of 150·e and a board trace length of 750 mils. 

For more information, refertothe Package ThermalConsiderstionsapplication note in the 1994 ABT AdvancedBiCMOS Technology 
Data Book, literature number SCBD002B. 

~1ExAs 
INSTRUM~NTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



SN54LVT125,SN74LVT125 
3.3-V ABT QUADRUPLE BUS BUFFERS 

WITH 3-STATE OUTPUTS 
SCBS133C - MAY 1992 - REVISED JULY 1994 

recommended operating conditions (see Note 4) 
SN54LVT125 SN74LVT125 

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 _tt'O.8 0.8 V 

VI Input voltage il:. 5.5 5.5 V 

IOH High-level output current <; -24 -32 mA 

IOL Low-level output current ~r 48 64 rnA 

I1t/Av Input transition rise or fall rate I Outputs enabled fil1: 10 10 nsN 

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

NOTE 4: Unused or floating control inputs must be held high or low. 

PRODUCT PREVIEW Information ........ producIIln lho IonnaIlVe or 
:: 

...... 01 _opmant. C __ IIId _ 

catr ...... daoIgngoalo. Texaslns1l'Ulll8ll_ ......... lhorightlO 
nge ordl8conUnue _ prod ... whhout noll ... -!i11ExAs 

INSTRUMENTS 
POST OFFICE BOX 655303 • OAUAS. TEXAS 75265 9-5 



SN54LVT125, SN74LVT125 
3.3~V ABT QUADRUPLE BUS BUFFERS 
WITH 3-STATE OUTPUTS 
SCBS133C- MAY 1992.- REVISED JULY 1994 

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

PARAMETER 
SN54lVT125 SN74lVT125 

TEST CONDITIONS 
MIN TYPt MAX MIN TYpt 

, VIK Vee=2.7V, II =-18mA -1.2 

Vee = MIN to MAx:I:, 10H - -100 jJA Vee-0.2 Vee-0.2 

Vee ~ 2.7 V, IOH=-8mA 2.4 2.4 
VOH 

10H --24mA 2 
Vce=3V 

IOH=-32 rnA 2 

10l = 100 jJA 0.2 
Vee=2.7V 

IOl=24 rnA 0.5 

10l- 16 mA 0.4 
VOL 

IOl=32 mA 0.5 
Vee=3V 

10l = 48 mA 0.55 

10l = 64 mA ~ 

Vee = O'or MAx:I:, VI-5.5V -~ 10 

VI = Vee or GND Control pins ~ ±1 
II 

Vee =3.6 V VI = Vee ;.. ..... 1 

VI=O 
Data pins 

;$' -5 

I off Vee. 0, VI or Vo = 0 to 4.5 V is' 
VI =0.8V 1t; 75 

II(hold) Vee=3V 
VI=2V 

Data inputs 
-75 -75 

10ZH Vee- 3.6V, VO=3V 5 

10Zl Vee- 3.6V, Vo = 0.5 V -5 

Outputs high 0.12 0.19 0.12 

ICC 
Vee =3.6V, 10=0, Outputs low 4.5 7 4.5 
VI = Vee or GND Outputs 

disabled 
0.12 0.19 0.12 

dlee§ 
Vee = 3 Vt03.6 V, One input at Vee - 0.6 V, 

0.3 
Other inputs at Vee or GND 

ei VI=3VorO 4 4 

Co Vo = 3 VorO 8 8 

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. 
§ 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 Informa1lon concerna products In the ""mati .. 0' el n phaae of -.,menL Cha_~atlC data and olhar 
cations aredaalgn goIIa. T .... In.~ _the rlghtto 

ngo or dlacon1lnuelhaila products wlihOUl nOileo. ~ThXAS 
INSTRUMENTS 
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MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

10 

±1 

1 

-5 

±100 

5 

-5 

0.19 

7 

0.19 

0.2 

UNIT 

V 

V 

V 

jJA 

jJA 

jJA 

jJA 

jJA 

mA 

rnA 

pF 

pF 



SN54LVT125,SN74LVT125 
3.3-V ABT QUADRUPLE BUS BUFFERS 

WITH 3-STATE OUTPUTS 
SCBS133C - MAY 1992 - REVISEO JULY 1994 

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 

t All typical values are at Vee = 3.3 V, TA = 25°e. 

PRODUCT PREVIEW I_on ......... productIln ... _ or 

==
~ 01 ~ Cha_ cIa!a and Diller ..... dellangoillo. T __ .............. rlghtlO 

or dl8conllnue lheOt produCII wIiIIout noa ... 

SN54LVT125 

Vee=3.3V 
Vee = 2.7 V ±O.3V 

MIN MAX MI~ MAX 

1 4.2 ff 4.7 

1 4.1 §? 5.1 

1 4.9 ~'" 6.2 

1.1 ~ 6.7 

1.8 ~ 5.9 

1.3 ,q4.7 4.2 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAu.AS, TEXAS 75255 

SN74LVT125 

Vee = 3.3 V 
Vee=2.7V UNIT ±O.3V 

MIN TYPt MAX MIN 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 
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SN54LVT125,SN74LVT125 
3.3-V ABT QUADRUPLE BUS BUFFERS 
WITH 3-STATE OUTPUTS 
SCBSl33C- MAY 1992- REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

S1 0, Open 

r' 
From Output _-._~.---,svo0V'nv--__ J 

Under Test 

CL=50pF 
(see Note A) I soon 

LOAD CIRCUIT FOR OUTPUTS 

Timing Input 

~tw-----+l 

"p", 3 *:1~'S~V~~~~ :.:V Data Input 

VOLTAGE WAVEFORMS 
PULSE DURATION 

TEST S1 

tpUi/tpHL Open 
tpLZ/tpZL 6V 

tPHZ/tpZH GND 

2.7 V 
-------X1.5 V 

-----",,·1'------- ov 
I~ .1.. th .I I tsu I'" I 

__ ..,*1.5 V E :.:V 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

Input 
(see Note B) ~ .. 1.S_V __ ",,~1.5V :.:v Output 

Control 

2.7 V 

~1.5V ~ ..... 1._S_V __ _ 
OV 

~PLH +--I ~ tpHL 

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

--+1 --' I VOL 

tPHL --l..--.! ~ tPLH 

Output 

1 ~I VOH 
\1.SV 71.5V 

. -- VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

Output 
Waveform 1 

S1 ate V 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

tPZL --+j 14-- I 
I I tPLZ ~ J.-: 

--T"I""'{, I 1' .... -- 3V 
I ,,1.SV l.f VOL + 0.3 V 
I . 1- --- VOL 
I 1 tpHZ ~ :.--

tpZH~. j+- I 
1 --- VOH 

!1.SV ~H-O.3V 
____ J. =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 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. The outputs are measured one at a lime with one transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~1ExAs 
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 
(5-V Input and Output Voltages With 
3.3-V Vee) 

• Supports Unregulated Battery Operation 
Down to2.7V 

• 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 

• Supports Live Insertion 
• Package Options Include Plastic 

Small-Outline (OW), Shrink Smail-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) DIPs 

description 

SN54LVT240,SN74LVT240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 

SN54LVT240 ••• J PACKAGE 
SN74LVT240 ••• DB, ow, OR PW PACKAGE 

(TOP VIEW) 

10E 1 Vee 
1A1 20E 
2Y4 1Y1 

2A4 
2Y3 1Y2 
1A3 2A3 

1Y3 
1A4 8 2A2 
2Y1 

GND 

SN54LVT240 ••• FK PACKAGE 
(TOP VIEW) 

1A2 4 
2Y3 5 
1A3 6 
2Y2 7 
1A4 8 

'<t ~IW (,)IW 
?\i ~ Sb(,)~ 

3 2 1 2019 
18 
17 
16 
15 
14 

9 1011 1213 

1Y1 
2A4 
1Y2 
2A3 
1Y3 

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. 

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. 

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 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. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1994. Texas Instruments Incorporated 

9-9 



SN54LVT240,SN74LVT240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS . 
SCBSl34E - SEPTEMBER 1992 - REVISED JULY 1994 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 
OE A Y 

L H L 

L L H 

H X Z 

logic symbolt logic diagram (positive logic) 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

" EN 
~. 

" EN 
~. 

.1> 'V 
18 

1Y1 
16 

1Y2 
14 

1Y3 
12 

1Y4 

I> 'V 
9 

2Y1 
7 

2Y2 
5 

2Y3 
3 

2Y4 

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

~TEXAS 
INSTRUMENTS 

10E 

1A1 

1A2 

1A3 

1A4 

20E 

2A1 

2A2 

2A3 

2A4 
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8 

19 

11 

13 

15 

17 
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16 
1Y2 

14 
1Y3 

12 
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9 2Y1 

7 
2Y2 

5 
2Y3 

3 
2Y4 



SN54LVT240,SN74LVT240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS134E - SEPTEMBER 1992 - REVISED JULY 1994 

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: 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) (see Note 3): DB package .................... 0.6 W 

DW package ................... 1.6 W 
PW package ................... 0.7 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. 

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 flow only when the output is in the high state and Va > Vcc. 
3. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information, refertothe Package Thermal Considemtionsapplication note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 4) 

VCC Supply voltage 

VIH High-level input voltage 

VIL LOW-level input voltage 

VI Inputvo~age 

IOH High-level output current 

IOL LOW-level output current 

!;.tl!;.v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 4: Unused or floating control Inputs must be held high or low. 

PRODUCT PREVIEW In_ ....... pruductIIln tho_or := t>t- or dmIopmenl. Cha_ data and _ 
catI .... re daaltln goal •. Tuao 1_ ,_thol1ght .. 

• nge or dlaccntkluelhaOe prod_ell wI1houI notI ... ~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54LVT240 SN74LVT240 
UNIT 

MIN MAX MIN MAX 
2.7 3.6 2.7 3.6 V 

2 Iff" 2 V 

.ffJi8 0.8 V 

4,"5.5 5.5 V 

t:.t -24 -32 mA 
;;:;- 48 64 mA 

ff 10 10 ns/V 

-55 125 -40 85 ·C 
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SN54LYT240,SN74LYT240 
3.3-Y ABT OCTAL BUFFERS/DRIYERS 
WITH 3-STATE OUTPUTS 
SCBSl34E - SEPTEMBER 1992 - REVISED ,JULY 1994 

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

SN54LVT240 SN74LVT240 
PARAMETER TEST CONDITIONS 

MIN TYPt MAX MIN TYPt 

VIK Vee- 2.7V, 11--18mA -1.2 

Vee = MIN to MAX;, 10H = -100 IJA Vee-0.2 Vee-0.2 

Vee =2.7 V, IOH=-8mA 2.4 2.4 
VOH 

IOH=-24mA 2 
Vee=3V 

10H =-32 mA 2 

10L a 100 IJA 0.2 
Vee- 2.7V 

IOL=24 mA 0.5 

IOL-16mA 0.4 
VOL 

Vce=3V 
10L = 32 mA 0.5 

10L - 48 mA .{I.55 

10L= 64 mA fti 
Vee = 0 or MAX;, VI =5.5V Iii 10 

VI = Vee or GND Control pins Q. ... ±1 
II 

Vee=3.6V VI = Vee _J.» 1 

VI=O 
Data pins 

.$i -5 

loff Vee- O, VI orVO - Ot04.5 V l}4: 
VI-0.8V 75 75 

II(hold) Vee- 3V 
VI=2V 

A inputs 
-75 -75 

10ZH Vee = 3.a V, VO=3V 5 

10ZL Vee=3.6V, Vo = 0.5 V -5 

Outputs high 0.12 0.19 0.12 

ICC 
Vee = 3.6 V, 10=0, Outputs low 8.6 12 8.6 
VI = Vee or GND Outputs 

disabled 
0.12 0.19 0.12 

dlee§ 
VeG= 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 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. 

PRODUCT PREVIEW "'_n concoma procIucI8ln It1e _va., 
~I plio.. or -,mant ChallClO~1IIIc daIa StIlI ..... 118 aN daelgn goiIII. __ 18 _1t1e rlghtlO 

nge.,_n ... _ ptO:dUCIs wlthoul notice. 
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MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

10 

±1 

1 

-5 

±100 

5 

-5 

0.19 

12 

0.19 

0.2 

UNIT 

V 

V 
, 

V 

IJA 

IJA 

IJA 

IJA 
IJA 

mA 

mA 

pF 

pF 



SN54LVT240, SN74LVT240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBSI34E - SEPTEMBER 1992 - REVISED JULY 1994 

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 

(INPUn (OUTPUT) 

tPLH 
A Y 

tpHL 

tpZH 
OE Y 

tpZL 

tpHZ 
OE Y 

tpLZ 

t All typical values are at VCC = 3.3 V. TA = 25°C. 

PRODUCT PREVIEW Il1f1InIIaiIon concorn, prodIIcIIln Il1o -.. or =n phuo of deveIoprnIIII. CboraCtIrIsIIc daII .. d _ 
..... deelangoill .. Tua8 1 __ Il10 right II> 

ngeordlaconll .... lhtH~wllhoul_ 

SN54LVT240 

VCC=3.3V 
Vee=2.7V ±O.3V 

MIN MAX ... MAX 

1 4.2 ~ 5.2 

1.3 3.7 ~ 4.1 

1.2 4.p 5.7 

1.5 ~ 5.9 

2 §-3 5.7 

1.9 ~ 4.6 4.6 

:111ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303. DALLAS. TEXAS 75265 • 

SN74LVT240 

Vee = 3.3 V 
Vee = 2.7 V UNIT ±O.3V 

MIN TYPt MAX MIN MAX 

1 2.9 4.1 5.2 
ns 

1.3 2.5 3.5 4 

1.2 3.2 4.6 5.6 
ns 

1.4 3.5 4.7 5.8 

2 3.6 5.2 5.5 

1.9 3.2 4.4 4.4 
ns 
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SN54LVT240,SN74LVT240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
$CBSl34E - SEPTEMBER 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

From Output _-._~.---,5vOOV'0 ___ J 

Under Test 

CL=50pF 

(see N~te A) T 5000 

S1 o Open 

rD 

TEST S1 

tpLHltpHL Open 

tpLZ/tpZL 6V 

tpHZ/tpZH GND 

LOAD CIRCUIT FOR OUTPUTS 

Timing Input -------X1.5 V 
_____ J. 1'-______ ov 

2.7 V 

I4--tw~ 

'"~ 3 *:1~'5~V~~~~ :.: V 

Input 

VOLTAGE WAVEFORMS 
PULSE DURATION 

2.7 V 

Data Input 

Output 

I ... ~ ~~ th ~ I 'IOU I 

__ ..J*1.5V ~ :.:v 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

2.7 V 

. (see Note B) ~1.5V X1.5V 
I OV 

Control ~1.5V ):(1.5 V 
OV 

tpLH -J..-----.I ~tPHL 
I f1.5V ~VOH 

Output I I 1.5V 
I I VOL 
1 

tPHL~ ~tPLH 

\1.5 V 
P.VOH 

Output 1.5V 

- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

Output 
Waveform 1 

S1 ateV 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note e) 

tpZL~ 14- I 
1 I tPLZ-.i ~ 
I '\ . I Xc 3V 
1 1•5V I V:L +0.3 V 
I I --- VOL 
I I tpHZ~ j..-

tpZH~ j4- I 
I --- VOH 

!1.5V ~H-O.3V 

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 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 

~1ExAs 
INSTRUMENTS 
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• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• High-Impedance State During Power Up 
and Power Down 

• Supports Mixed-Mode Signal Operation 
(S-V Input and Output Voltages With 
3.3-VVee) 

• Supports Unregulated Battery Operation 
Down to2.7V 

• Typical VOLP (Output Ground Bounce) 
< O.~ V at Vec = 3.3 V, TA = 25°C 

• 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 (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) 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. 

SN54LVTZ240,SN74LVTZ240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS301A - SEPTEMBER 1993 - REVISED JULY 1994 

SN54LVTZ240 •.• J PACKAGE 
SN74LVTZ240 •.• DB, ow, OR PW PACKAGE 

(TOP VIEW) 

Vee 
1A1 20E 
2Y4 1Y1 
1A2 2A4 
2Y3 1Y2 
1A3 6 15 2A3 
2Y2 7 14 1Y3 
1A4 8 13 2A2 
2Y1 9 12 1Y4 

GND 10 11 2A1 

SN54LVTZ240 ••• FK PACKAGE 
(TOP VIEW) 

'<t ~IW t)ILU 
~ ~ S?>t)~ 

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 

The 'LVTZ240 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 SN74LVTZ240 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 SN54LVTZ240 is characterized for operation over the full military temperature range of,55°C to 125°C. 
The SN74LVTZ240 is characterized for operation from -40°C to 85°C. 

UNLESS OTHERWISE NOTED Ihll document _Ins PRODUCTION 

=~:;'il:~':=~:'~IrU::=rd"=to 
_uetlan p ...... lng _ not _rfIy Incluclt I8s1Ing of :li 
~ 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A Y 

L H L 

L L H 

H X Z 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAUAS. TEXAS 752S5 

Copyright © 1994. Texas Instruments Incorporated 
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SN54LVTZ240,SN74LVTZ240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS301A- SEPTEMBER 1993 - REVISED JULY 1994 

logic symbolt logic diagram (positive logic) 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

" EN 
~. 

t> 

" EN 1.:;. 
t> 

" 
18 

1Y1 
16 

1Y2 
14 

1Y3 
12 

1Y4 

" 
9 

2Y1 
7 , 2Y2 
5 

2Y3 
3 

2Y4 

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

~TEXAS· 
INSTRUMENTS 

10E 

1A1 

1A2 

1A3 

1A4 

WE 

2A1 

2A2 

2A3 

2A4 
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2 

4 

6 

8 

19 

11 

13 

15 

17 

18 
1Y1 

16 
1Y2 

14 1Y3 

12 
1Y4 

9 
2Y1 

7 
2Y2 

5 
2Y3 

3 2Y4 

\ 



SN54LVTZ240,SN74LVTZ240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS301A- SEPTEMBER 1993 - REVISED JULY 1994 

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 po~er-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVTZ240 .................................... 96 mA 

SN74LVTZ240 ................................... 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVTZ240 ........................ 48 mA 

SN74LVTZ240 ........................ 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) (see Note 3): DB package .................... 0.6 W 

DW package ................... 1.6 W 
PW package ................... 0.7 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 flow only when the output is in the high state and Vo > Vcc. 
3. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Gonsidellltionsapplication note in the 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions 

VCC 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 

At/lJ.v I nput transition rise or fall rate 

At/AVCC Power-up ramp rate 

TA Operating free-air temperature 

PRODUCT PREVIEW InformaIIon ........ prod.CIIln Il1o _va or doolan phasI 01 doVtIopment Cha_ _ .... _ 
_ lftC8llonl aredoolan goo •• T_II1OIM*III_IIIo~ghtto 
change or dlsconllnuelhoit prodUCII wltlloul_ 

.1 Outputs enabled 

~1ExAs 
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SN54LVTZ240 SN74LVTZ240 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 "* 2 V 

l§.a 0.8 V 

{Jf 5.5 5.5 V 

'f.,,~ -24 -32 mA 

;;? 48 64 mA 

~ 10 10 nsIV 

'1/,200 200 JlBIV 

-55 125 -40 85 ·C 
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SN54LVTZ240, SN74LVTZ240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS301A-SEPTEMBER 1993- REVISED JULY 1994 

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

SN54LVTZ240 SN74LVTZ240 
PARAMETER TEST CONDITIONS 

MIN TYP't MAX MIN TYpt 

VIK Vee=2.7V, 11=-18mA -1.2 , 
Vee = MIN to MAx:!:, 10H ~ -100 IlA Vee-0.2 Vee-0.2 

Vee =2.7 V, IOHK-8mA 2.4 2.4 
VOH 

IOHs-24mA 2 
Vee=3V 

IOH=-32rnA 2 

10L = 100 IlA 0.2 
Vee=2.7V 

10L = 24 rnA 0.5 

IOL-16mA 0.4 
VOL 

10L = 32 rnA 0.5 
Vee=3V 

10L = 48 rnA 0.55 

IOL=64 mA 

Vee = 0 or MAx:I:, VI =5.5V .-' 10 

VI = Vee or GND Control pins $!I ±1 
II 

Vee -Ot03.6 V VI-Vee & 1 

VI=O 
Data pins 

;.,"'" -5 

loff Vee = 0 V, VI or Vo = 0 to 4.5 V .:S' 
10ZPU§ Vee = 0 to 1.5 V, Vo = 0.5 V to 3 V, OE=X d" 
10ZPD§ Vee = 1.5 V to 0, Vo = 0.5 V to 3 V, OE.X 4. ... 

VI =0.8V 75 75 
II(hold) Vee=3 V 

VI =2V 
A inputs 

-75 -75 

10ZH Vee = 3.6 V, VO=3V 5 

10ZL Vee- 3.6V, Vo = 0.5 V -5 

Outputs high 0.12 0.5 

ICC 
Vee- 3.6V, 10- 0, Outputs low 8.6 14 
VI = Vee or GND Outputs 

disabled 
0.12 0.5 

lilee\! 
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 

Co Vo=3VorO 8 

t All tYPical values are at Vee = 3.3 V, TA = 25·e. 
:j: For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This parameter is specified by characterization. 

0.12 

8.6 

0.12 

4 

8 

\! 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 concern. produOll In lhe Iormallve or =PheOO 01 _pmon~ Chi_lie daIa and ...... 
0 .... deolgn goal •• TeJaolnotrumenll _Iha right 10 

nga or dlacontinue _ produOll wllhoul noll ... 
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MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

10 

±1 

1 

-5 

±100 

±50 

±50 

5 

-5 

0.225 

12 

0.225 

0.2 

UNIT 

V 

V 

V 

IlA 

IlA 
IlA 
IlA 

IlA 

IlA 
IlA 

rnA 

mA 

pF 

pF 



SN54LVTZ240,SN74LVTZ240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS301A- SEPTEMBER 1993 - REVISED JULY 1994 

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

SN54LVTZ240 SN74LVTZ240 

PARAMETER 
FROM TO Vee=3.3V 

Vee=2.7V 
Vee = 3.3 V 

Vee = 2.7 V UNIT (INPUn (OUTPUT) ±O.3V ±O.3V 

MIN MAX • MAX MIN TYpt MAX MIN MAX 

tpLH 1 . 4.5 £f 5.4 1 2.5 4.3 5.2 
A Y 

~ 
ns 

tpHL 1 4.5 5.2 1 2.5 4.3 5 

tpZH 
DE 

1 5.J.. 6.5 1 2.7 5.2 6.3 
Y 

Q 
ns 

tpZL 1 7.4 1 3.1 5.2 6.7 

tpHZ 
DE 

2 A..~.8 6.5 2 3.9 5.6 6.3 
Y 

1.6 ~ 5.3 
ns 

tpLZ 5.8 1.6 3.2 5.1 5.6 

t All tYPICal values are at VCC = 3.3 V. TA = 25°C. 

~1ExAs 
INSTRUMENTS 
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SN54LVTZ240,SN74LVTZ240 
3.3'-Y ABT OCTAL BUFFERS/DRIYERS 
WITH 3-STATE OUTPUTS 
SCBS301A- SEPTEMBER 1993- REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

S1 
From Output ____ ----e>----'\50""0""0-----' o Open 

r' Under Test 

CL=50pF 
(see Note A) T 5000 

LOAD CIRCUIT FOR OUTPUTS 

14-- tw ---+I 
1 1 ,.-__ 2.7V 

Input 3 X",1_.5_V __ ° V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

TEST S1 

tpUi/tpHL Open 
tpLZ/tpZL 6V 
tPHZ/tpZH GND 

2.7V 
Timing Input -------X1.5 V 

_____ ..J. ,'-______ OV 

rtsu ~~ th , 

Datalnput --~*1.5V E :.:V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Input 
(see Note B) 

---v X 2.7 V 

-1j\1.5V 1 1•5V OV 
Output 
Control 

2.7 V 

~1.5V ~,-1._5_V __ _ 
OV 

Output 

Output 

tPLH~ ~tPHL 
1 I' I ~-:::- VOH ,1.5V I ~ 

--+1 --' 1 VOL 

tPHL~ ~tPLH 
\L !I::"::'" VOH 
,,1.5 V T1.5V 

. - -- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

Output 
Waveform 1 

S1 at6V 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

tpZL~ ~ 1 

__ ;-1 "'" 1 tpLZ --.I ~ 
: ,\1.5 V : y;.""'-+-O-.3-V 3 V 

1 • 1 t!9L -- VOL 
1 ,tpHZ~ ~ 

tpZH~ j4- 1 

, --- VOH 
___ ,.,!1.5V ~H-O.3V _ 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 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 1. Load Circuit and Voltage Waveforms 

~1ExAs 
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 
(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 

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

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Supports Live Insertion 
• Package Options Include Plastic 

Small-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) 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. 

SN54LVT241, SN74LVT241 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCAS352A - MARCH 1994 - REVISED JULY 1994 

SN54LVT241 ..• J PACKAGE 
SN74LVT241 ••• DB, ow, OR PW PACKAGE 

(TOP VIEW) 

10E 1 
1A1 
2Y4 
1A2 
2Y3 

2Y1 
GND 

13 

12 

11 
-""_--T 

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

SN54LVT241 ••• FK PACKAGE 
(TOP VIEW) 

1A2 
2Y3 
1A3 
2Y2 
1A4 

3 2 1 20 19 
4 18 

5 17 
6 16 
7 15 

8 9 10 11 12 1314 

1Y1 
2A4 
1Y2 
2A3 
1Y3 

The 'LVT241 is organized as two 4-bit line drivers with separate output-enable (1 OE, 20E) inputs. When 1 OE 
is low or 20E is high, the device passes data from the A inputs to the Y outputs. When 1 OE is high or 20E is 
low, 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. 

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 driver. 

The SN74LVT241 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 SN54LVT241 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LVT241 is characterized for operation from -40°C to 85°C. 

PRODUCT PREVIEW Inlormallon COMWI18 products In 1110 _we or 

~
phaoe or dovt/OpmonL _ data llId other 
.... gooll. Tuaa 1n8tru ...... _1110 right 10 

• or dloconU:.t::: produCII wI\t1OU1"'''' I~TEXAS . 
NSTRUMEN'tS 
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SN54LVT241,SN74LVT241 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCAS352A- MARCH 1994 - REVISED JULY 1994 

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) 

-

10E 

1A1 

1 r-.. EN 
~' 

2 I> V 
18 

10E 

1Y1 1A1 
4 16 

1A2 1Y2 
6 14 

1A3 
8 12 

1Y3 1A2 
1A4 1Y4 

1A3 

20E 

2A1 

19 

11 

~N 
9 I> V 

1A4 
2Y1 

13 7 
2A2 2Y2 

15 5 
2A3 2Y3 20E 

17 3 
2A4 2Y4 

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

2A1 

2A2 

2A3 

2A4 

~1ExAs 
INSTRUMENTS 

9-22 POST OFFICE BOX 655303 • DAllAS, TEXAS 75265 

2 

4 

6 

8 

19 
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12 
1Y4 

9 
2Y1 
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SN54LVT241,SN74LVT241 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-5TATE OUTPUTS 
SCAS352A - MARCH 1994 - REVISED JULY 1994 

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: SN54LVT241 ..................................... 96 mA 

SN74LVT241 .................................... 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT241 ......................... 48 mA 

SN74LVT241 ......................... 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) (see Note 3): DB package .................... 0.6 W 

DW package ................... 1.6 W 
PW package ................... 0.7 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 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 flow only when the output is in the high state and Vo > Vee. 
3. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils. 

For more information, refertothe Package Thermal Considetationsapplication note in the 1994 ABT AdvancedBiCMOS Technology 
Data Book, literature number SeBD002B. 

recommended operating conditions (see Note 4) 
SN54LVT241 SN74LVT241 

MIN MAX MIN 
UNIT 

MAX 

Vee Supply voltage 2.7 3.6 2.7 3.6 v 
VIH High-level input voltage 2 2 V 

Vll 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 48 64 mA 

Atlflv Input transition rise or fall rate I Outputs enabled 10 10 nsN 

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

NOTE 4: Unused or floating control inputs must be held high or low. 
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SN54LVT241,SN74LVT241 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCAS352A - MARCH 1994 - REVISED JULY 1994 

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

SN54LVT241 SN74LVT241 
PARAMETER TEST CONDITIONS 

MIN TYPt MAX MIN TYpt 

VIK Vee = 2.7 V, 11=-18mA -1.2 

Vee = MIN to MAXI:, 10H - -100 IlA Vee-0.2 Vee-0.2 

Vee=2.7V, IOH=-8mA 2.4 2.4 
VOH 

IOH=-24mA 2 
Vee=3V 

10H =-32 mA 2 

10l = 100!IA 0.2 
Vee=2.7V 

IOl=24mA 0.5 

IOl=16mA 0.4 
VOL 

10l = 32 mA 0.5 
Vee- 3V 

IOl=48 mA 0.55 

10l= 64 mA 

Vee = 0 or MAXI:, VI-5.5V 10 

VI = Vee or GND eontrol pins ±1 
II 

Vee = 3.6 V VI = Vee 1 

VI=O 
Data pins 

-5 

loff Vee =0, VI orVO = Ot04.5 V 

VI =0.8V 75 75 
II(hold) Vee = 3 V 

VI_2V 
A inputs 

-75 -75 

10ZH Vee=3.6V, VO=3V 5 

10Zl Vee- 3.6V, Vo = 0.5 V -5 

Outputs high 0.12 0.5 0.12 

lee 
Vee=3.6V, 10=0, Outputs low 8.6 14 8.6 
VI - Vee or GND Outputs 

disabled 
0.12 0.5 0.12 

6lee§ 
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 

eo Vo-3VorO 8 8 

t All tYPical values are at Vee = 3.3 V, TA _ 25°e. 
:j: 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 

0.19 

12 

0.19 

0.2 

UNIT 

V 

V 

V 

IlA 

IlA 

IlA 

IlA 
IlA 

mA 

mA 

pF 

pF 



SN54LVT241,SN74LVT241 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCAS352A- MARCH 1994 - REVISED JULY 1994 

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

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpLH 
A Y 

tpHL 

tpZH 
OEorOE Y 

tpZL 

tpHZ 
OEorOE Y 

tpLZ 

t All typical values are at VCC = 3.3 V. TA = 25°C. 

SN54LVT241 

VCC=3.3V 
Vee = 2.7 V ±O.3V 

MIN MAX MIN MAX 

1 4.7 5.2 

1 4.4 5.4 

1.3 5.4 6.5 

1.5 5.4 7.6 

1.8 7.3 8.3 

1.9 6.2 7.4 

~1ExAS 
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SN74LVT241 

Vee = 3.3 V 
Vee = 2.7 V UNIT ±O.3V 

MIN TYPt MAX MIN MAX 

1 2.2 4.3 5 
ns 

1 2.3 4.2 5.2 

1.4 2.8 5.2 6.3 

1.6 2.8 5.2 
ns 

6.7 

1.9 3.2 6.6 7.7 

2 3.1 6 
ns 

7.1 
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SN54LVT241, SN74LVT241 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3"STATE OUTPUTS . 
SCAS352A- MARCH 1994 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

S1 
From Output _ _.-...... .---\501\0,.,,0---./ 

Under Test 

CL=50pF . 

(see Note A) I 5000 

LOAD CIRCUIT FOR OUTPUTS 

o 6V 

o Open 

r' TEST S1 

tpUi/tpHL Open 
tpLZ/tpZL 6V 

tpHz/tPZH GND 

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

----~. 1'------- OV 
I4-----tw~ 

'"~ 3 *:1'~5V~~~= :.:V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

Data Input 

I .... ..: .~ th .I 
1 ... u 1 

--"""*1.5 V ~ :.:V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Input 
(see Note B) 

--v X 2.7 V 
---11'1.5 V 1 1•5V OV 

Output 
Control ~1.5V ¥:1.=5=V===== :.:V 

tPLH +---I ~ tPHL 

I 1 \!-:::,-:- VOH 
1 !1.5V I ~ 

--+-1 --' I VOL 

tPHL~ ~tPLH 

Output 

1 ~ VOH 
\1.5 V T1.5V 

. - - VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

Output 
Waveform 1 

S1 at6V 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

tpZL ~ l1li- I 
.' I I tPLZ--' ~ 

i \1.5V ! ~"'Ob..-+-.!-.~-v ::L 

1 1 tpHZ~ j4-
tpZH --Jlj j4-' I 

1 --- VOH 
!1.5V ~H-0.3V 

-----'. -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 s 10 MHz, Zo - 50 0, Ir s 2.5 ns, tf S 2.5 ns. 
C. Waveform 1 is for an output with intemal collditlons 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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• 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 
Down to2.7V 

• Typical VOlP (Output Ground Bounce) 
< O.S V at Vee = 3.3 V, TA = 25°C 

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

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Supports Live Insertion 
• Package Options Include Plastic 

Small-Outline (OW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), 
Ceramic Flat (W) Packages, and Ceramic 
(J) 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. 

SN54LVT244,SN74LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCAS354A- FEBRUARY 1994 - REVISED JULY 1994 

SN54LVT244 •.• J OR W PACKAGE 
SN74LVT244A ••• DB, OW, OR PW PACKAGE 

(TOP VIEW) 

10E Vee 
lAl 20E 
2Y4 lY1 
1A2 2A4 
2Y3 lY2 

2A3 
2Y2 1Y3 
lA4 2A2 

lY4 

SN54LVT244 ••• FK PACKAGE 
(TOP VIEW) 

~~IW()IW 
~ ~ ~>() ~ 

lA2 3 2 1 2019 lYl 4 18 
2Y3 5 17 2A4 
lA3 6 16 lY2 
2Y2 7 15 2A3 
lA4 8 14 lY3 

9 10 11 1213 

The SN54LVT244 and SN74LVT244A are 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. 

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 SN74LVT244A 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 SN54LVT244 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 
INSTRUMENTS 
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SN54LVT244,SN74LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCAS364A- FEBRUARY 1994 - REVISED JULY 1994 

logic symbolt logic diagram (positive logic) 

10E 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

I'- EN 
1..:;' 

I'- EN 
1..:;' 

I> V 
18 

1Y1 
16 

1Y2 
14 

1Y3 
12 

1Y4 

I> V 
9 

2Y1 
7 

2Y2 
5 

2Y3 
3 

2Y4 

tThis symbol Is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12, 
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1A1 

1A2 

1A3 

1A4 

20E 

2A1 

2A2 

2A3 

2A4 
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19 
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18 1Y1 

16 1Y2 

14 1Y3 
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1Y4 
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2Y1 

7 2Y2 

5 2Y3 

3 2Y4 



SN54LVT244,SN74LVT244A 
3.3·V ABT OCTAL BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCAS354A- FEBRUARY 1994 - REVISED JULY 1994 

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: SN54LVT244 ..................................... 96 mA 

SN74LVT244A ................................... 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT244 ......................... 48 mA 

SN74LVT244A ........................ 64 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55QC (in still air) (see Note 3): DB package .................... 0.6 W 

DW package ................... 1.6 W 
PW package ................... 0.7 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 flow only when the output is in the high state and Va > Vcc. 
3. The maximum package power disSipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considetationsapplication note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54LVT244,SN74LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCAS354A - FEBRUARY 1994 - REVISED JULY 1994 

recommended operating conditions (see Note 4) 

Vee Supply. voltage 

V,H High-level input voltage 

V,L Low-level input voltage 

V, Input voltage 

IOH High-level output current 

IOL Low-level output current 

AtlAv Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 4: Unused or floating control Inputs must be held high or low. 

I Outputs enabled 

-!!11ExAs 
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SN54LVT244 SN74LVT244A 
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 

48 64 mA 

10 10 nslV 

-55 125 -40 85 ·e 



SN54LVT244,SN74LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCAS354A - FEBRUARY 1994 - REVISED JULY 1994 

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

SN54LVT244 SN74LVT244A 
PARAMETER TEST CONDITIONS 

TYPt TYpt MIN MAX MIN 

VIK Vee=2.7V, II ~-18mA -1.2 

Vee = MIN to MAx:I:, IOH = -100 IIA Vee-0.2 Vee-0.2 

Vee=2.7V, IOH=-8mA 2.4 2.4 
VOH 

IOH=-24mA 2 
Vee=SV 

IOH=-S2mA 2 

IOL = 100 IIA 0.2 
Vee=2.7V 

IOL-24 mA 0.5 

IOl=16mA 0.4 
VOL 

IOl=S2mA 0.5 
Vee- SV 

IOl=48mA 0.55 

IOL=64 mA 

Vee = 0 or MAX:!:, V, -5.5V 50 

VI - Vee or GND eontrol pins ±1 
II 

Vee- S.6V VI-Vee 1 

VI-O 
Data pins 

-5 

loft Vee=O, VI orVO = 0 to 4.5 V 

IVI-0.8V 75 75 
II(hold) Vee=SV 

IVI-2V 
A inputs 

-75 -75 

IOZH Vee- S.6V, VO-SV 1 

IOZl Vee- S.6V, VO-0.5V -1 

Outputs high 0.12 0.S9 0.12 

lee 
Vee- S.6V, 10=0, Outputs low 8.6 14 8.6 
VI = Vee or GND Outputs 

disabled 
0.12 0.S9 0.12 

Alee§ 
Vee = S V to S.6 V, One input at Vee - 0.6 V, 

O.S 
Other inputs at Vee or GND 

ei VI-SVorO 4 4 

eo VO-SVorO 8 8 

t All tYPiCal values are at Vee - S.3 V, TA - 25°e. 
:!: 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 

IIA 

IIA 

j1A 

IIA 
IIA 

mA 

mA 

pF 

pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN54LVT244 SN74LVT244A 

PARAMETER 
FROM TO VCC=3.3V 

VCC=2.7V 
VCC=3.3V 

VCC=2.7V UNIT 
(INPUT) (OUTPUT) ±O.3V ±O.3V 

MIN MAX MIN MAX MIN TYP MAX MIN MAX 

tplH 0.5 4.7 5.2 1 2.5 4.1 5 
A Y ns 

tpHl 0.5 4.4 5.4 1 2.5 4.1 5.2 

tpZH 0.8 5.4 6.5 1 2.7 5.2 6.3 
OE y ns 

tpZl 0.8 5.4 7.6 1.1 S.l 5.2 6.7 

tpHZ 
OE 

1.5 6.2 6.9 1.9 S.9 5.6 6.3 
Y ns 

tpLZ 1.2 5.5 6 1.8 S.2 5.1 5.6 
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SN54LVT244,SN74LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCAS354A - FEBRUARY 1994 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

From Output _ ..... _--4.-___ SVo0I/'0.,..-__ J 

Under Teat 

S1 o Open 

r' TEST S1 

CL = 50 pF 
(see Note A) T sooo 

LOAD CIRCUIT FOR OUTPUTS 

14-- tw---+i 

'"~ 3 *:1~'S~V~~~~ :.:V 

Input 

VOLTAGE WAVEFORMS 
PULSE DURATION 

2.7 V 

tpUi/tpHL Open 
tpLZ/tpZL 6V 
tpHZ/tpZH GND 

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

-----...1·1'------- ov 

2.7 V 

Data Input 

Output 

I .. t_ ~~ ~h .I I ... u I 

--"")k1.5V . ~ :.:v 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

2.7 V 

(see Note B) ~1.SV X1.5V 
I OV 

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

tPLH~ ~tPHL 
I )t i ~VOH 

Output 11.SV I 1.SV 
1 I VOL 
I ~tPLH tPHL~ 

\1.SV 
FVOH 

Output 1.SV 
-- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

Output 
Waveform 1 

S1 at6V 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(aee Note C) 

tpZL~ 14- I 
I 1 tpLZ --.I .~ 
I" I K 3V 1 1•SV I V +0.3V 
I I OL -- VOL 
I 1 tpHZ~ j..-

tpZH --+j j+- I 
1 -- VOH 

!1.5V ~H-0.3V 

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 :5: 10 MHz, Zo = 50 0, Ir :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 
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SN54LVTZ244,SN74LVTZ244 
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 

• High-Impedance State During Power Up 
and Power Down 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vee) 

• Supports Unregulated Battery Operation 
Down to2.7V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• 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 (DW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) DIPs 

description 

SN54LVTZ244 ••. J PACKAGE 
SN74LVTZ244 •.• DB, OW, OR PW PACKAGE 

(TOP VIEW) 

WE 1 Vee 
1A1 20E 
2Y4 1Y1 
1A2 4 2A4 
2Y3 1Y2 
1A3 2A3 
2Y2 7 1Y3 

2A2 
1Y4 
2A1 

SN54LVTZ244 ••• FK PACKAGE 
(TOP VIEW) 

"<t ~ILlJ 0ILlJ 
?\i ~ S2>O ~ 

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 1011 1213 

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. 

The 'LVTZ244 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 SN74LVTZ244 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 SN54LVTZ244 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVTZ244 is characterized for operation from -40°C to 85°C. 

UNLESS OTIfERWISE NOTED lila document cantil .. PRODUCTION 
DATA InIormatIon current .. oIl:.,_on -. Pfoduc\8 conform to 

===:,=18:;:' oInot ....:u~=~"':1i 
paniRI8I8I1. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 
OE A Y 

L H H 

L L L 

H X Z 

~TEXAS 
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SN54lVTZ244, SN74LVTZ244 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS302A- SEPTEMBER 1993 - REVISED JULY 1994 

logic symbolt logic diagram (positive logic) 

1A1 
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t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

~1ExAs 
INSTRUMENTS 

10E 

1A1 

1A2 

1A3 

1A4 

20E 

2A1 

2A2 

2A3 

2A4 

9-34 POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

2 

4 

6 

8 

19 

11 

13 

15 

17 

18 
1Y1 

16 1Y2 

14 1Y3 

12 
1Y4 

9 
2Y1 

7 2Y2 

5 
2Y3 

3 
2Y4 



SN54LVTZ244,SN74LVTZ244 
a.a-v ABT OCTAL BUFFERS/DRIVERS 

WITH a-STATE OUTPUTS 
SCBS302A- SEPTEMBER 1993- REVISED JULY 1994 

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, V, (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: SN54LVTZ244 .................................... 96 mA 

SN74LVTZ244 .........•.....•................... 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVTZ244 ........................ 48 mA 

SN74LVTZ244 ........................ 64 mA 
Input clamp current, ',K (V, < 0) .......................................................... -50 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package .................... 0.6 W 

DW package ................... 1.6 W 
PW package ................... 0.7 W 

Storage temperature range .......................... ;............................ -65°C to 1500 e 

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 flow only when the output is in the high state and Vo > Vce. 
3. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information, refertothe Package Thermal Considerations application note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions 

Vee Supply voltage 

V,H High-level input voltage 

V,L Low-level input voltage 

V, Input voltage 

IOH High-level output current 

IOL Low-level output current 

At/Av I nput transition rise or fall rate 

At/AVec Power-up ramp rate 

TA Operating free-air temperature 

PRODUCT PREVIEW Inlormatlon con ...... prod_In tho Ionnallvt or 
design ".,... 01 dove/opmInI. ~ datil and othor 
opeclftcailons .. deaIgn goala. r .... lnsIrumenIII_ tho ~ght 10 
ChangO or discontinue _ pnlductl wllflout nOlI ... 

I Outputs enabled 
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SN54LVTZ244 SN74LVTZ244 

MIN MAX MIN MAX 
UNIT 

2.7 3.6 2.7 3.6 V 

2 

"*' 
2 V 

,§,a 0.8 V 

~5.5 5.5 V 

f.. -24 -32 mA 

~ 48 64 mA 

.P 10 10 nslV 

<i.200 200 /lS1V 
-55 125 -40 85 ·C 
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SN54LVTZ244,SN74LVTZ244 
3.3-Y ABT OCTAL BUFFERS/DRIYERS 
WITH 3-STATE OUTPUTS 
SCBS302A- SEPTEMBER 1993 - REVISED JULY 1994 

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

TEST CONDITIONS 
SN54LVTZ244 SN74LVTZ244 

PARAMETER 
MIN TYPt MAX MIN TYpt 

VIK Vee =2.7 V, 11--18mA -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 

10H =-24mA 2 
Vee- 3V 

IOH =-32 mA 2 

10L -100 IIA 0.2 
Vee=2.7V 

IOL=24mA 0.5 

10L= 16mA 0.4 
VOL 

IOL-32mA 0.5 
Vee=3V 

IOL .48 mA 0.55 

IOL-64 mA 

Vee = 0 or MAX:!:, VI -5.5V -~ 10 

VI - Vee or GND Control pins & ±1 
II 

Vee = Ot03.6 V VI-Vee #I 1 

VI-O 
Data pins 

""-.. -5 

loff Vee- OV, VI or Vo • 0 to 4.5 V S 
10ZPU§ Vee - OVto 1.5 V, Vo = 0.5 Vt03 V, OE.X tS' 
10ZPD§ Vee = 1.5 VtoO, Vo. 0.5 V to 3 V, QE.x ~ 

VI =0.8V 75 75 
II(hold) Vee- 3V 

VI·2V 
A inputs 

-75 -75 

10ZH Vee- 3.6V, VO·3V 5 

10ZL Vee· 3.6V, Vo- 0.5 V -5 

Outputs high 0.12 0.5 

ICC 
Vee- 3.6V, 10=0, Outputs low 8.6 14 
VI = Vee or GND Outputs 

disabled 
0.12 0.5 

alec' 
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 

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 parameter is specified by characterization. 

0.12 

8.6 

0.12 

4 

8 

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

PRODUCT PAEVI&W 1_ ........ prodUCIIln tho formollYeor 
~ 01 development. CIIItICIorIaIIc ..... ond _ .... dIoIgn gall .. _I __ tho~glltfo 

II" or d_n ....... produCIIwIIhoutnoll ... 
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MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

10 

±1 

1 

-5 

±100 

±50 

±50 

5 

-5 

0.225 

12 

0.225 

0.2 

UNIT 

V 

V 

V 

IIA 

IIA 
IIA 
IIA 

IlA 

IIA 
IlA 

mA 

mA 

pF 

pF 



SN54LVTZ244,SN74LVTZ244 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS302A- SEPTEMBER 1993 - REVISED JULY 1994 

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 

t All typical values are at VCC = 3.3 V. TA = 25°C. 

PRODUCT PREVIEW In_n ........ prod"" In tIIo _ or 

~ 01 development CI1araclB~ltIc daIB .nd .... 
onan dBBlgn goala. _1na1N ...... _tIIorightID 

11gB or _nu._ p_ without nOlI .. . 

SN54LVTZ244 

Vee = 3.3 V 
Vee = 2.7 V 

±O.3V 

MIN MAX MI~ MAX 

1 4.7 Sf 5.2 

1 4.4 !If 5.4 

1 5.4 ...... 6.5 

1.1 5A:l 7.6 

1.9 S2. 6.9 

1.8 ~5.5 6 
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SN74LVTZ244 

Vee = 3.3 V 
Vee=2.7V UNIT 

±O.3V 

MIN TYPt MAX MIN MAX 

1 2.5 4.1 5 
ns 

1 2.5 4.1 5.2 

1 2.7 5.2 6.3 
ns 

1.1 3.1 5.2 6.7 

1.9 3.9 5.6 6.3 
ns 

1.8 3.2 5.1 5.6 



SN54LYTZ244,SN74LYTZ244 
3.3-Y ABTOCTAL BUFFERS/DRIYERS 
WITH 3-STATE OUTPUTS 
SCBS302A - SEPTEMBER 1993 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

Sl o Open 

r' 
From Output _-e_---4I---~s'Voo\llr0 __ --' 

Under Teat 
TEST Sl 

CL = 50 pF 
(see Note A) I 5000 

LOAD CIRCUIT FOR OUTPUTS 

If-- tw----to! 
I I~ ___ V 

Input 3 X",l._S_V __ :.: 

VOLTAGE WAVEFORMS 
PULSE DURATION 

tPLWtpHL OPen 
tpLZ/tpZL 6V 

tPHZ/tpZH GND 

Timing Input -------X1.S V \ 

------'. 1'------- ov 

2.7V 

Data Input 

I0Il t_ .~ th ~ I ... u I 

--~*1.5V ~ :.:V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Input 
(see Note B) ~ ... l._S_V_--,~l.SV :.:V 

Output 
Control 

2.7 V 

=X1.S V ¥1..1 ... S_V __ _ 
OV 

tPlH --j.--.! ~ tPHL 

I 1 I \l~::- VOH 
I !l'SVI ~ 

-~. +-1 --' I VOL 
~ .• __ 1 

tpHL~ ~tpLH 

Output 

\L v.:::-I VOH 
,1.5 V T1.SV 

. -- VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ' 

INVERTING AND NONINVERTING OUTPUTS 

Output 
Waveform 1 

Sl at6 V 
(see Note C) 

Output 
Waveform 2 

Sl atGND 
(see Note C) 

tpZL~ 14- I 

__ .;.1 .... I tPLZ -.I ~ 
I \1.5 V I X:'--+-0-.3-V 3 V 

I . I t~L -- VOL 
I 1 tpHZ~ j4-

tpZH~ j4- I 
1 -- VOH 

!1.5V '\(>H-0.3V 
___ .I. -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 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 1. Load Circuit and Voltage Waveforms 
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INSTRUMENTS 

POST QFFICE BOX El55303 • DALLAS, TEXAS 75265 



• 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-V Vee) . 

• Supports Unregulated Battery Operation 
Down t02.7V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

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

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Supports live Insertion 
• Package Options Include Plastic 

Smail-Outline (OW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), 
Ceramic Flat (W) Packages, and Ceramic 
(J) 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. 

SN54LYT245,SN74LYT245 
3.3-Y ABT OCTAL BUS TRANSCEIYERS 

WITH 3-STATE OUTPUTS 
SCBSI30E-MAY 1992- REVISED JULY 1994 

SN54LVT245 •.• J OR W PACKAGE 
SN74LVT245 ••• DB, OW, OR PW PACKAGE 

(TOP VIEW) 

Vee 
A1 OE 
A2 81 
A3 82 
A4 83 

84 
85 
86 
87 

GND 
-""'_--T 

SN54LVT245 ••• FK PACKAGE 
(TOP VIEW) 

4 

5 
A5 6 
A6 7 

A7 8 

a: U/LLJ 
~<Ci~o 

3 2 1 2019 
18 

17 

16 

15 

14 
9 10 11 12 13 

~~&l1DMl 
(!) 

81 
82 
83 
84 
85 

The 'LVT245 is designed for asynchronous communication between data buses. The device transmits data from 
the A bus to the 8 bus or from the 8 bus to the A bus depending upon the logic level atthe direction-control (DIR) 
input. The output-enable (OE) 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. 

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 SN74LVT245 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. 

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. 

FUNCTION TABLE 

INPUTS 

OE 

L 

L 

H 

OPERATION 
OIR 

L B data to A bus 

H A data to B bus 

X Isolation 

-!11 TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 
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SN54LVT245,SN74LVT245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS130E-MAY 1992- REVISED JULY 1994 

logic symbolt logic diagram (positive logic) 

OE 
DIR 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

19 

1 

2 

3 

4 

5 

6 

7 

8 

9 

" G3 
"'-

L 
3EN1[BA] 
3EN2[AB] , 

L- V1 
I> 

DIR-1~_--f 

~ ________ r-~ ______ ~~19~OE 
r- 18 

W 2V 

B1 A1 2 

17 

16 
'tI" 

15 

B2 

B3 
18 B1 

B4 
14 

B5 
13 

B6 
12 

11 
B7 To Seven Other Channels 
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 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 TA = 55°C (in stili air) (see Note 3): DB package .................... 0.6 W 

OW package ................... 1.6 W 
PWpackage ................... 0.7W 

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. 

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

9--40 

2. This current will flow only when the output is in the high state and Vo > Vcc. 
3. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considerations application note in the 1994 ABTAdvanced BiGMOS Technology 
Data Book, literature number SCBD002B. 
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SN54LVT245,SN74LVT245 
a.a-v ABT OCTAL BUS TRANSCEIVERS 

WITH a-STATE OUTPUTS 
SCBS130E - MAY 1992 - REVISED JULY 1994 

recommended operating conditions (see Note 4) 

VCC Supply voltage 

VIH High-level input vo~age 

VIL Low-level input voltage 

VI I nput voltage 

IOH High-level output current 

IOL Low-level output current 

!;'!/Av I nput transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 4: Unused or floating control Inputs must be held high or low. 

~TEXAS 
INSTRUMENTS 
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SN54LVT245 

MIN MAX 

2.7 3.6 

2 

0.8 

5.5 

-24 

48 

10 

-55 125 

SN74LVT245 
UNIT 

MIN MAX 

2.7 3.6 V 

2 V 

0.8 V 

5.5 V 

-32 mA 

64 mA 

10 ns/V 

.,.40 85 ·C 
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SN54LVT245,SN74LVT245 
3.3-YABT OCTAL BUS TRANSCEIYERS 
WITH 3-STATE OUTPUTS 
SCBS130E -MAY 1992 - REVISED JULY 1994 

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

SN54LVT245 SN74LVT245 
PARAMETER TEST CONDITIONS 

MIN TYPt MAX MIN TYPt 

VIK Vee=2.7V, 11=-18mA -1.2 

Vee = MIN to MAx:I:, IOH=-100pA Vee-0.2 Vee-0.2 

Vee- 2.7V, IOH--8mA 2.4 2.4 
VOH 

IOH--24mA 2 
Vee=3V 

10H =-32 mA 2 

10l- 100pA 0.2 
Vee - 2.7 V 

IOl-24 mA 0.5 

IOl=16mA 0.4 
VOL 

IOl=32 mA 0.5 
Vee=3V 

IOl=48 mA 0.55 

10l=64 mA 

Vee = 3.6 V, VI = Vee or GND ±1 

Vee = 0 or MAx:I:, VI =5.5V 
Control pins 

10 

II VI -5.5V 100 

Vee=3.6V VI = Vee AorB ports§ 5 

VI =0 -10 

loff Vee=O, VI or Vo - 0 to 4.5 V 

VI =0.8V 75 75 
II(hold) Vee=3V 

VI=2V 
A or B ports 

-75 -75 

IOZH Vee=3.6V, VO=3V 1 

IOZl Vee = 3.6 V, Vo = 0.5 V -1 

Outputs high 0.13 0.5 0.13 

ICC 
Vee=3.6V, 10=0, Outputs low 8.8 14 8.8 
VI = Vee or GND Outputs 

disabled 
0.13 0.5 0.13 

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 

eio Vo = 3 VorO 10 10 

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

~1ExAs 
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MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

20 

5 

-10 

±100 

1 

-1 

0.19 

12 

0.19 

0.2 

UNIT 

V 

V 

V 

pA 

pA 

pA 

pA 

pA 

mA 

mA 

pF 

pF 



SN54LVT245,SN74LVT245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBSl30E-MAY 1992- REVISED JULY 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(lNPUn (OUTPUT) 

tPLH 
AorB BorA 

tpHL 

tpZH 

tpZL 
DE AorB 

tpHZ 
DE AorB 

tpLZ 

t All typical values are at VCC = 3.3 V, TA - 25°C. 

SN54LVT245 

VCC=3.3V 
Vee=2.7V ±O.3V 

MIN MAX MIN MAX 

0.5 4.4 5.2 

0.5 4.2 4.8 

0.8 5.9 7.3 

1 5.9 7.2 

1.5 6.5 7.2 

1.5 6.1 6.5 

-!11 TEXAS 
INSTRUMENTS 
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SN74LVT245 

vee = 3.3 V 
Vee=2.7V UNIT ±O.3V 

MIN TYPt MAX MIN 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 
SCBS130E - MAY 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

S1 o Open 

rD 

From Output _--._--4~~6VOOV'OIr_--../ 
UnderT8St 

CL = 50 pF 
(see Note A) T 5000 

TEST S1 

tpUi/tpHL Open 

tpLZ/tpZL 6V 

tPHZ/tpZH GND 

LOAD CIRCUIT FOR OUTPUTS 

Timing Input -------X1.5 V ____ -J··I'-______ OV 

2.7 V 

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

'"~ 3 *,,"r-1_.-5_V~~~= :.:V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

Data Input 

I4L~~th~ I "8U I 

__ .J*1.5V ~ :.:v 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

Input 
(see Note B) =x ... 1._5V __ .I~1.5V :.:V 

Output 
Control 

2.7 V 

=41.5 V ~,-1._5_V __ _ 
OV 

tpLH ~ r--+ tpHL 

I /1 I ~. -VOH 
I 1.5V I 1.5V 

--+-I -.J I VOL 

tPHL~ ~tPLH 

Output 

I ~I VOH 
\1.5 V T1.5V 

. - VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

Output 
Waveform 1 

S1 at6V 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

tPZL --+j 14-- 1 
__ .;.-1 .... 1 tpLZ ~ ~ 

I \1.5 V I K""OL-+-0-.3-V 3 V 

1 • 1 t!!.--- VOL 
1 ItpHZ~ ~ 

tpZH~ j+- 1 
I --- VOH 

!1.5V ~H-0.3V 
___ ..I. ..OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH·LEVEL ENABLING 

NOTES: A. CL includes prebe and Jig capacitance. 
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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 conditions 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 contrel. 
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 

• High-Impedance State During Power Up 
and Power Down 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVee) 

• Supports Unregulated Battery Operation 
Down to2.7V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

• 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 (DW), Shrink Smail-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) DIPs 

description 

These octal bus transceivers 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. 

SN54LVTZ245,SN74LVTZ245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS303A- DECEMBER 1993 - REVISED JULY 1994 

SN54LVTZ245 ••• J PACKAGE 
SN74LVTZ245 ••• DB,DW, OR PW PACKAGE 

(TOP VIEW) 

Vee 
DE 
81 

A3 82 
A4 83 
A5 84 
A6 85 

86 

SN54LVTZ245 ••• FK PACKAGE 
(TOP VIEW) 

~:;( ~:?I~ 
3 2 1 2019 81 4 18 

5 17 82 
6 16 83 

15 B4 
8 14 85 

9 10 11 12 13 

The 'LVTZ245 is designed for asynchronous communication between data buses. The device transmits data 
from the A bus to the 8 bus or from the 8 bus to the A bus depending upon the logic level at the direction-control 
(01 R) input. The output-enable (OE) 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 SN74LVTZ245 is available in TI's shrink small-outline package (08), 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 SN54LVTZ245 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVTZ245 is characterized for operation from -40°C to 85°C. 

PRODUCT PREVIEW InIormailon COIICIII1I products In a. _ or en phaH 01 development Chi_tic _ IJ1d oilier 
...... lI8de81gngooll. rUlSIII8IMn8nIS_a.rlglltl1> 

go or dl8co.a ....... p_ wIIhout nodce. 

FUNCTION TABLE 

INPUTS 

OE 

L 

L 

H 

OPERATION 
DIR 

L B data to A bus 

H A data to B bus 

X Isolation 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TeXAS 75265 

Copyright © 1994. Texas Instruments Incorporated 

9-45 

3: w 
s: w 
a: a.. 
b 
::l 
C 
o 
a: a.. 



"tJ 
:IJ o 
C 
c: 
~ 
"tJ 
:IJ m 
< -m 
:e 

SN54LVTZ245,SN74LVTZ245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS303A- DECEMBER 1993 - REVISED JULY 1994 

logic symbolt logic diagram (positive logic) 

OE 
DIR 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

19 

1 

2 

3 

4 

5 

6 

7 

8 

9 

" 03 

'" L 
3EN1rr..Aj 
3EN2[AB] ., 

L 
\71 

[> 

DIR _1.:.....,_-r_", 

L-________ ~~------~~19~OE 

.- 18 

~ 2\7 
B1 A1 2 

17 

16 
B2 

B3 
18 B1 

15 
B4 

14 
B5 

13 
B6 

12 

11 
B7 To Seven Other Channels 
B8 

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 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: SN54LVTZ245 .................................... 96 mA 

SN74LVTZ245 ................................... 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVTZ245 ........................ 48 mA 

SN74LVTZ245 ........................ 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) (see Note 3): DB package ..............•..... 0.6 W 

DW package ................... 1.6 W 
PW package ................... 0.7 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 condRions 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. 

9-46 

2. This current will flow only when the output is in the high state and Va > Vcc. 
3. The maximum package power dissipation is calculated using a junction temperature of 150'C and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considenltionsapplication note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBDOO2B. 
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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 

At/Av Input transnion rise or fall rate 

At/AVec Power-up ramp rate 

TA Operating free-air temperature 

SN54lVTZ245,SN74lVTZ245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS303A - DECEMBER 1993 - REVISED JULY 1994 

SN54LVTZ245 SN74LVTZ245 
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 

48 64 mA 

I Outputs enabled 10 10 ns/V 

200 200 JJS/V 
-55 125 -40 85 °e 
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SN54LVTZ245,SN74LVTZ245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS303A- DECEMBER 1993 - REVISED JULY 1994 

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

SN54LVTZ245 SN74LVTZ245 
PARAMETER TEST CONDITIONS 

MIN TYPt MAX MIN TYpt 

VIK Vee- 2.7V, 11--18 rnA -1.2 

Vee = MIN to MAX:!:, 10H = -100!lA Vee-0.2 Vee-0.2 

Vee = 2.7 V, IOH=-8rnA 2.4 2.4 
VOH 

IOH=-24rnA 2 
Vee = 3V 

IOH=...,32rnA 2 

10l = 100!lA 0.2 
Vee- 2.7V 

IOl=24mA 0.5 

10l= 16mA 0.4 
VOL 

10l = 32 mA 0.5 
Vee = 3V 

IOl=48 rnA 0.55 

IOl=64 mA 

Vee=3.6V, VI = Vee or GND ±1 

Vee - 0 or MAX:!:, VI-5.5 V 
Control pins 

10 

II VI =5.5V 100 

Vee= 3.6 V VI=Vee A orB ports§ 5 

VI-O -10 

loff Vee=O, VI or Vo = 0 to 4.5 V 

IOZPUIf Vee- Oto 1.5 V, Vo = 0.5 Vt03 V, OE=X 

10ZPDIf Vee-1.5 Vto 0, Vo - 0.5 V 103 V, OE=X 

VI = 0.8V 75 75 
II(hold) Vee=3V 

VI=2V 
A or B ports 

-75 -75 

10ZH Vee = 3.6 V, VO=3V 1 

10Zl Vee = 3.6 V, Vo = 0.5 V -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 

Alee# 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 

0.3 
Other inputs at Vee or GND 

Ci 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 
If This parameter is specified by characterization. 

0.13 

8.8 

0.13 

4 

10 

# 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 

5 

-10 

±100 

±50 

±50 

'1 

-1 

0.19 

12 

0.19 

0.2 

UNIT 

V 

V 

V 

!lA 

!lA 

!lA 

!lA 

!lA 

!lA 

!lA 

rnA 

mA 

pF 

pF 



SN54LVTZ245,SN74LVTZ245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS303A- DECEMBER 1993 - REVISED JULY 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN54LVTZ245 SN74LVTZ245 

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 MIN MAX MIN TYPt MAX MIN MAX 

tPLH 1 4.6 5.3 1 2.5 4 5.2 
AorB Bor.A ns 

tpHL 1 4.1 5.7 1 2.5 4 5.5 

tpZH 1.1 6.1 7.2 1.1 3.3 5.9 7.1 
OE AorB ns 

tpZL 1.5 6.6 8 1.5 3.8 6.5 7.9 

tpHZ 
OE 

2.2 6.2 7 2.2 4.3 5.9 6.5 
AorB ns 

tpLZ 2 6.3 5.9 2 3.9 5.5 5.6 

t All typical values are at Vee = 3.3 V, TA = 25°e. 
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SN54LVTZ245,SN74LVTZ245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS303A- DECEMBER 1993 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

From Output _ ..... _~ ....... _s'V°V°Ir° __ ---/ 
Under Test 

S1 o Open 

r' TEST S1 

CL=50pF 
(see Note A) T SOOO 

LOAD CIRCUIT FOR OUTPUTS 

I4--tw~ ,_ 3 *:1-._S~V~-_-_";' :.:V 

Input 

VOLTAGE WAVEFORMS 
PULSE DURATION 

2.7 V 

tPUlltPHL Open 
tpLZ/tpZL 6V 
tPHZ/tpZH GND 

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

------'. 1'------- ov 

2.7 V 

Data Input 

Output 

I .. t_ .~ th .1 
1 ... u 1 

---*1.5 V ~ :.:v 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

2.7 V 

=>:<1.SV X1.5V ~1.5V ):(1.5 V (see Note B) Control OV I OV 

tPLH~ ~tPHL 
I 

!1.5V 
I ~VOH 

Output I 
I 

I 1.5V 
I VOL 

I 
tPHL --i4----.j ~tPLH 

\1.5 V 
FVOH 

Output 1.5V 

-- VOL 

VOLTAGE WAVEFORMS 
. PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

Output 
Waveform 1 

S1 at6V 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

tPZL -+j 14- I 
I 1 tpLZ -.I J.-: 
I '\ I .Kc 3V 
1 1•5V I VOL+0.3V 
I I --- VOL 
I 1 tpHZ -+i I+-

tpZH~ j+- I 
1 --- VOH 

!1.5V ~H-0.3V 

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 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 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-Y 
Operation and Low-Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(5-Y Input and Output Yoltages With 
3.3-Y Vee) 

• Supports Unregulated Battery Operation 
Down t02.7Y 

• Buffered Clock and Direct Clear Inputs 

• Individual Data Input to Each Flip-Flop 

• 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 Pull up Resistors 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) DIPs 

description 

SN54LVT273,SN74LYT273 
3.3-Y ABT OCTAL D-TYPE FLIP-FLOPS 

WITH CLEAR 
SCBS136D-MAY 1992- REVISED JULY 1994 

SN54LVT273 ••• J PACKAGE 
SN74LVT273 ••• DB, ow, OR PW PACKAGE 

(TOP VIEW) 

CLR Vee 
10 80 
10 80 
20 4 70 
20 70 
30 15 60 
3D 7 14 60 
40 8 13 50 
40 9 12 50 

GNO 10 11 ClK 

SN54LVT273 .•• FK PACKAGE 
(TOP VIEW) 

10: 0 
~~d~g 

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

9 1011 1213 

OO!O::OO 
""~dLOLO 

These octal D-type flip-flops are designed specifically for low-voltage (3.3-V) VCC 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 ofthe 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 I/O pin count 
and functionality of standard small-outline packages in less than half the printed-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 11111 documanl contalna PRODUCTION :':'1:-= ;:."':: ~ ~:'~IrUC::;::"~COnlorm to 
ProdUC1lon pIOO888lng doaa not 1IIC8888~Jy JncIudo _I.;"~ 
pafB111111118. 
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SN54LVT273,SN74LVT273 
3.3~V ABT OCTAL D·TVPE FLlP·FLOPS 
WITH CLEAR 
SCBS136D-MAY 1992-REVISEDJULY 1994 

logic symbolt 

ClR 
ClK 

1D 

2D 

3D 

4D 

5D 

6D 

7D 

8D 

ClR 
L 

H 

H 

H 

1 

11 

3 

4 

7 

8 

13 

14 

17 

18 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
elK D Q 

X X L 

i H H 

i L L 

H orL X 00 

" R 

C. C1 

1D 

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

logic diagram (positive logic) 
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1D 

3 

ClK(I) 

2 
1Q 

2D 

4 

5 
2Q 

3D 

7 

4D 

8 

5D 

13 

9 
4Q 
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9 

12 

15 

16 

19 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

6Q 

6D 

14 

7D 

17 

8D 

18 

16 
7Q 

19 
8Q 



SN54LYT273,SN74LVT273 
3.3-Y ABT OCTAL D-TVPE FLIP-FLOPS 

WITH CLEAR 
SCBS136D - MAY 1992 - REVISED JULY 1994 

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 T A = 55°C (in still air) (see Note 3): DB package .................... 0.6 W 

OW package ................... 1.6 W 
PW package ................... 0.7 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 flow only when the output is in the high state and Va > Vcc. 
3. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Gonsiderationsapplication note inthe 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 4) 

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 

AtlM Input transition rise or tall rate 

TA Operating free-air temperature 

NOTE 4: Unused or floating control Inputs must be held high or low. 

PRODUCT PREVIEW InIonnaIIon concerns prod_In Iht _VI or 
d_ian pMH of -.pment. CharaCllrlstlc datil Ind OIlIer 
apeclftcailonond_ian gools. r_11II1I\ImOIIII _lhtrlghllO 
chlnge .. dlocondn .. lheIe prodUCIS without nOlI ... -!111EXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54LVT273 SN74LVT273 

MIN MAX MIN MAX 
UNIT 

2.7 3.6 2.7 3.6 V 

2 !il' 2 V 

,~.8 0.8 V 

<r' 5.5 5,5 V 

il -24 -32 mA 

Q 48 64 mA 

f?f 10 10 nslV 

-55 125 -40 85 ·C 
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SN54LVT273,SN74LVT273 
3.3·V ABT OCTAL O-TYPE FLIP-FLOPS 
WITH CLEAR 
SCBS136D'- MAY 1992 - REVISED JULY 1994 

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

SN54lVT273 SN74lVT273 
PARAMETER TEST CONDITIONS 

MIN TYPt MAX MIN TYpt 

VIK Vee = 2,7 V, 11=-18mA -1,2 

Vee = MIN to MAx:f:, 10H = -100 J,LA Vee-O,2 Vee-O,2 

Vee = 2,7 V, IOH--8mA 2,4 2,4 
VOH 

IOH=-24mA 2 
Vee=3V 

10H =-32 mA 2 

10l = 100 J,LA 0,2 
Vee=2,7V 

IOl=24mA 0,5 

10l= 16 mA .~ 0.4 
VOL 

::.~ 0,5 IOl=32 mA 
Vee- 3V 

IOl=48 mA # 0,56 

10l = 64 mA ;..,' 
Vec = 0 or MAx:f:, VI =5,5V ;r 10 

VI - Vee or GND Control pins 0"" ±1 
II 

Vee = 3,6 V VI = Vee ~ 1 

VI-O 
Data pins 

-6 

VI =0,8 V 75 75 
II(hold) Vee=3V 

VI=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 

dlee§ 
Vee = 3 Vt03,6 V, One input at Vee - 0,6 V, 0,2 
Other inputs at Vee or GND 

Ci VI = 3 VorO 4 

Co Vo=3VorO 8 

t All typical values are at Vce = 3,3 V, TA = 26°C, 
:j: For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
§This Is the increase in supply currentfor each inputthat is at the specified TTL voltage level rather than Vee or GND, 

MAX 

-1,2 

0,2 

0,5 

0,4 

0,5 

0,65 

10 

±1 

1 

-6 

0,19 

12 

0,2 

UNIT 

V 

V 

V 

J,LA 

J,LA 

mA 

mA 

pF 

pF 

timing requirements over recommended operating free-air temperatl,lre range (unless otherwise 
noted) (see Figure 1) 

SN64lVT273 

.... vee = 3,3 V 
Vee = 2.7 V ±O.3V 

MIN MAX MIN 

fclock Clock frequency 

tw Pulse duration l,G4. 

tsu Setup time before elKT 
Data high or low O'.:l.'W· 
elA high «;;.~ 

th Hold time after elKi Data high or low 

PRODUCT PREVIEW InIonnaIIon concern. prod_In tho larmadva or =-.5 of -pm8111. Che ..... ~atIc - and ..... na a .. cl8alan goals. T __ \8 ...... tho rtghtto 
nge or dIsconUnuelhaie pradu'" without noll .. , ~1ExAs 

INSTRUMENTS 

MAX 
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SN74lVT273 

Vee = 3.3 V 
Vee = 2,7 V UNIT ±O.3V 

MIN MAX MIN MAX 

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 D-TVPE FLIP-FLOPS 

WITH CLEAR 
SCBS136D- MAY 1992 - REVISED JULY 1994 

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 Infllrmallan .......... ptOd .... 1n tho_or 
desIGn ~ or -..._ C_UC daII IIId othor 
_lfIcaiIoM .. design gGllia. T ... _"""", ...... tho ~ghllO 
chlngeor_nu._~_noti ... 

SN54LVT273 

Vee=3.3V 
Vee = 2.7 V ±O.3V 

MIN MAX MIN MAX 

I .. ~ 
3.'- ~(.~ 

~~::~e-' 
·"r 

-!i11ExAs 
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SN74LVT273 

Vee = 3.3 V 
Vee=2.7V UNIT ±O.3V 

MIN TYPt MAX MIN 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 OCTALD.TYPE FLIP-FLOPS 
WITH CLEAR 
SCBS136D-MAY 1992-REVISEDJULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

From Output _ _*--4.----SVOO\/'O.,---./ 
Under Test 

S1 o Open 

r' TEST S1 

CL=SOpF 
(see Note A) I soon 

LOAD CIRCUIT FOR OUTPUTS 

14--- tw ----+I 

'"~ 3 *:1.~S~V~-_-_- :.:V 

Input 

VOLTAGE WAVEFORMS 
PULSE DURATION 

2.7V 

tPLHitPHL Open 
tPLZ/tpZL 6V 
tPHZ/tpZH GND 

Timing Input -------x1.S V 
____ --to 1'-______ OV 

2.7 V 

Data Input 

Output 

I .. t_ .~ th .I 
1 ... u 1 

--""'*1.SV E :.:v 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

2.7 V 

==>:<1.SV )(1.5 V ==>:<1.SV ):(1.5 V (see Note B) Control 
OV 1 OV 

tpLH --j..--.I !----+tPHL 

1 
!1.5V 

1 ~VOH 
Output 1 

1 
1 1.SV 
1 VOL 

1 ~tPLH tPHL --t..---.I 
\1.SV 

Y;;; VOH 
Output .1.SV 

-- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

Output 
Waveform 1 

S1 at6V 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

tPZL -., 14- 1 

~ 3V 
1 I tPLZ--.I 

1\ 1 ~L+0.3V V 
1 1•SV 1 
1 1 --- OL 

1 1 tpHZ~ ~ tpZH~ j4-

~H-O.3V VOH 
!1.5V 

=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 ~ 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 

~1ExAs 
INSTRUMENTS 

9-56 POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



. SN54LVT543,SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS137C-MAY 1992- REVISED JULY 1994 

• 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 to2.7V 

• 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 . 

• Supports Live Insertion 
• Package Options Include Plastic 

Small-Outline (DW), Shrink Smail-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (JT) DIPs 

description 

These octal transceivers are designed specifically 
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 '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, DW, OR PW PACKAGE 

rrOPVIEW) 

A1 
A2 
A3 

A8 
CEAB 
GND 

B1 
B2 
B3 
B4 
B5 
B6 
B7 
B8 
LEAB 
OEAB 

SN54LVT543 •.• FK PACKAGE 
rrOPVIEW) 

I ~I~ ()I~ ~WWo()w~ 
<O..JZ>Oco 

4321282726 
A25 25B2 
A36 24B3 
A4 7 
NC 8 
A5 9 

23 B4 
22 NC 
21 B5 
20 B6 A6 10 

A7 11 19 B7 
12 1314 15 1617 18 

NC - No internal connection 

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. 

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. 

UNLESS ontERWISE NOTED II1II document oontaI .. PRODUCllON 
DATA 1nIormaIIo. cu .. nt .. 01 pUbIIcIIIon dale. __ conform 10 
_mcal ... per th._ 01 Tuao III81r\Im8IIII oII.donI ...... ntv. 
-.. prOc8aoIng _ not _Iy Include -.g 01 011 
paIIII18I8I'8. 
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SN54LYT543, SN74LYT543 
3.3-Y ABT OCTAL REGISTERED TRANSCEIYERS 
WITH 3-STATE OUTPUTS 
SCBS137C-MAY 1992- REVISED JULY 1994 

description (continued) 

The SN74LVT543 is available in TI'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 SN54LVT543 is 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. 

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 "- 1EN3 
23 

~ G1 
1 "- 1C5 
13 "- 2EN4 
11 "- G2 
14 

"- 2C6 

3 
., r 22 

L-
\73 1 5D 

~ 60 1 4\7 
4 21 

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, OW, JT, and PW packages. 

~1ExAs 
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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 

'--+--110 

SN54LVT543,SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

C1 

10 

SCBS137C-MAY 1992- REVISED JULY 1994 

22 B1 

~--------~v~----------~ 
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, 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 
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) (see Note 3): DB package ................... 0.65 W 

DW package ................... 1.7 W 
PW package ......• ' ............ 0.7 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 flow only when the output is in the high state and Va > Vee. ' 
3. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considerations application note inthe 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SeB0002B. 

~1EXAS 
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SN54LVT543,SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBSI37C- MAY 1992- REVISED JULY 1994 

recommended operating conditions (see Note 4) 

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 

!J.t/!J.v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 4: Unused or floating control inputs must be held high or low. 

9-60 
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SN54LVT543 SN74LVT543 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 jjf 2 V 

£U.8 0.8 V 
(J.... 5.5 5.5 V 

tJ -24 -32 rnA 

~ 48 64 mA 

~ 10 10 ns/V 

-55 125 -40 85 ·C 



SN54LVT543,SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS137C - MAY 1992 - REVISED JULY 1994 

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

SN54LVT543 SN74LVT543 
PARAMETER TEST CONDITIONS 

TYPt TYpt MIN MAX MIN 

VIK Vee =2.7 V. 11=-1BmA -1.2 

Vee = MIN to MAX:!:. 10H =-100 IIA Vee-0.2 Vee-0.2 

Vee = 2.7 V. 10H=-BmA 2.4 2.4 
VOH 

IOH=-24mA 2 
Vee = 3 V 

10H =-32mA 2 

10l = 100 IIA 0.2 
Vee=2.7V 

IOl=24mA 0.5 

IOl-16mA 0.4 
VOL 

IOl=32 mA 0.5 
Vee=3V 

IOl=4BmA 0.55 

10l=64mA -~ 
Vee =3.6 V. VI = Vee or GND }!! ±1 

Vee = 0 or MAX:!:. VI =5.5V 
Control pins p 10 

II VI =5.5V ;;.-'" 20 

Vee = 3.6 V VI = Vee A or B ports§ ;;;v 5 

VI=O rY -10 

loff Vee- O• VI or Vo = 0 to 4.5 V 4,"' 

VI -O.BV 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 0.13 

lee 
Vee = 3.6 V. 10- 0• Outputs low B.B 12 B.B 
VI = Vee or GND Outputs 

disabled 
0.13 0.19 0.13 

alee1l 
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 4.5 4.5 

eio Vo=3VorO 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_ concemo p_ln tile_or design phHe 01 _-'" CIIa __ and _ 

apeclflcallo .... dealgn gollL T_ll1IIIIImonII_ tile right to CIIange 01 __ _ products wItIIout noll ... -!I TEXAS 
INSTRUMENTS 
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MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

20 

5 

-10 

±100 

1 

-1 

0.19 

12 

0.19 

0.2 

UNIT 

V 

V 

V 

IIA 

IIA 

IIA 

IIA 
IIA 

mA 

mA 

pF 

pF 
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SN54LVT543,SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS137C- MAY 1992- REVISED JULY 1994 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 

SN54LVT543 SN74LVT543 

VCC=3.3V 
VCC=2.7V 

YCe=3.3V 
VCC=2.7V UNIT ±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX MIN MAX 

tw Pulse duration LEAB or LEBA low 3.3 IJj3 3.3 3.3 ns 

Data before LEAB or High 0 l!i0 0 0 
LEBA1' Low 0.8 rt:1.1 0.8 1.1 

tsu Setup time ns 
Data before CEAB or High 0 j 0 0 0 

CEBA1' Low 0.9 ~ 1.2 0.9 1.2 

Data after LEAB or LEBA1' 1.7 0 1.7 1.7 1.7 
th Hold time 

Data after CEAB or CEBA l' tf ns 
1.8 1.8 1.8 1.8 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN54LVT543 SN74LVT543 

PARAMETER 
FROM TO Vee=3.3V 

Vee = 2.7 V 
Vee=3.3V 

Vee = 2.7 V UNIT 
PNPUT) (OUTPUT) ±O.3V ±O.3V 

MIN MAX MIN MAX MIN TYPt MAX MIN MAX 

tpLH 1 4.9 5.7 1 2.9 4.7 5.5 

tpHL 
AorB BorA ns 

1 4.8 6 1 3.3 4.6 5.8 

tpLH 
LE 

1 6.1 1il 7.5 1 4 5:9 7.3 
AorB _t;; 5.7 

ns 
tpHL 1 5.9 7.5 1 4.1 7.3 

tpZH 
OE 

1 61f 7.8 1 4.1 5.8 7.6 
AorB 

64,; 
ns 

tpZL 1.1 8.4 1.1 4.5 6.4 8.2 

tpHZ 
OE 

2.4 # 7.3 2.4 4.8 6.5 7.1 
AorB 

2 tJ~ 6 
ns 

tpLZ 6.1 2 4 .. 5.8 5.9 

tpZH 
CE 

1 6.2 7.8 1 4.2 6 7.6 
AorB ns 

tpZL 1.4 6.9 8.5 1.4 4.7 6.7 8.3 

tPHZ 
CE 

2.3 6.6 7.3 2.3 4.7 6.4 7.1 
AorB ns 

tPLZ 2 5.6 5.8 2 3.8 5.4 5.6 

t All tYPical values are at VCC = 3.3 V. TA = 25°C. 

PRODUCT PREVIEW lnforIMtI.n __ pIOduCIB In the _ or 

e.caJpIIno of -.p- c_ dotI and -..... dlllangOlls. ___ thedghllO 

• nge 01 dlocon\In •• lhiio prod .... without n-. ~1ExAs 
INSTRUMENTS 
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SN54LVT543,SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS137C-MAY 1992- REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

From Output _ ...... _-4~~5VOVO ..... 0 __ ---/ 
Under Test 

CL=50pF 
(see Note A) I 5000 

S1 o Open 

rD 

TEST S1 

tpLWtpHL Open 
tPLZ/tpZL 6V 
tPHZ/tpZH GND 

LOAD CIRCUIT FOR OUTPUTS 

Timing Input -------,,:1.5 V _____ ..J·I'-______ ov 
2.7 V 

14--1w~ rtsu·~ th ~ 
'"~ :3: *:1'~5V~~~= :.:V Data Input __ ..J*1.5V ~ :.:V 

VOLTAGE WAVEFORMS 
PULSE DURATION 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Input ~1.5V X1•5V 

2.7 V 

~1.5V ):(1.5 V 

2.7 V 
Output 

(see Note B) Control 
OV 1 OV 

tpLH --j.--..I ~tPHL 
tpZL~ 14- 1 

Output 1 1 tpLZ-.I ~ 
1 Waveform 1 

Output 1 11•5V 
I ~VOH 1 '\ 1 .Kc 3V 1 1.5V 

S1 at 6 V 1 1.5 V 1 VOL + 0.3 V 
I 1 VOL 1 1 1 --- VOL 
I ~tPLH 

(see Note C) 
1 I tpHZ~ j+-

tPHL~ Output tPZH --+J j4- 1 

\'1.5 V 
FVOH Waveform 2 I --- VOH 

!1.5V ~H-0.3V 1.5V S1 atGND Output 
(see Note C) - VOL =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 s 10 MHz, Zo = 50 n. Ir 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 

-!lTEXAS -. 
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SN54LVT573,SN74LVT573 
3.3-V ABT OCTAL TRANSPARENT D-TVPE LATCHES 

WITH 3-STATE OUTPUTS 
SCBSI38C-MAY 1992- REVISED JULY 1994 

• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low Static Power 
Dissipation 

• Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vee) 

• Support Unregulated Battery Operation 
Down t02.7V 

• 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 

• Supports Live Insertion 
• Package Options Include Plastic 

Small-Outline (OW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), 
Ceramic Flat (W) Packages, and Ceramic 
(J) DIPs 

description 

SN54LVT573 ••• J OR W PACKAGE 
SN74LVT573 ••• DB, ow, OR PW PACKAGE 

(TOP VIEW) 

OE Vee 
10 10 
20 20 
3D 30 

40 
50 
60 
70 
80 

SN54LVT573 ••• FK PACKAGE 
(TOP VIEW} 

IUJ u 
~5?o~~ 

3 2 1 20 19 
4 18 20 
5 17 30 
6 16 40 

15 50 
60 70 8 14 

9 1011 1213 

OOUJOO eoz....Jeor-. 
(!) 

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. 

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. OE 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. 

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 SN74LVT573 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 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. 

~TEXAS 
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SN54LVT573,SN74LVT573 
3.3-V AST OCTAL TRANSPARENT D-TVPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBS138C- MAY 19b2-REVISED JULY 1994 

OE 

L 

L 

L 

H 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 
LE 0 Q 

H H H 

H L L 

L X 00 

X X Z 

logic symbolt logic diagram (positive logic) 

OE 

LE 

10 

20 

3D 

40 

50 

60 

70 

80 

1 

11 

2 

3 

4 

5 

6 

7 

8 

9 

NEN 

I C1 
L.:j 

10 

OE -'----0 

19 
LE 

V 
18 

17 

16 

15 

14 

13 '-----.v,..--...I 
12 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 mA 

SN74LVT573 .................................... 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT573......................... 48 mA ' 

SN74LVT573 ......................... 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) (see Note 3): DB package .................... 0.6 W 

OW package ................... 1.6 W 
PW package ................... 0.7 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 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. 

9-66 

2. This current will flow only when the output is in the high state and Vo > Vee. 
3. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Consic/erationsapplication note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54LVT573,SN74LVT573 
3.3-Y ABT OCTAL TRANSPARENT D-TVPE LATCHES 

WITH 3-STATE OUTPUTS 
SCBS138C-MAY 1992- REVISED JULY 1994 

recommended operating conditions (see Note 4) 
SN54LVT573 SN74LVT573 

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 48 64 rnA 

at/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 4: Unused or floating control inputs must be held high or low. 

~1ExAs 
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SN54LVT573,SN74LYT573 
3.3·YABT OCTAL TRANSPARENT D·TVPE LATCHES 
WITH 3·STATE OUTPUTS 
SCBS13BC- MAY 1992 - REVISED JULY 1994 

electrical characteristics over recommended operating free-air tempel1lture range (unless 
otherwise noted) 

SN54LVT573 SN74LVT573 
PARAMETER TEST CONDITIONS 

TYPt TYpt MIN MAX MIN 

"IK Vee =2.7 V, 11=-16mA -1.2 

Vee = MIN to MAx:I:, 10H =-100 IlA Vee-0.2 Vee-0.2 

Vee- 2.7V, IOH=-6mA 2.4 2.4 
VOH 

IOH=-24mA 2 
Vee=3V 

10H =-32 mA 2 

tOl = 100 IlA 0.2 
Vee- 2.7V 

tOl =24 rnA 0.5 

IOl-16 mA 0.4 
VOL 

10l - 32 rnA 0.5 
Vee=3V 

IOl=46 rnA 0.55 

IOl=64 mA 

Vee = 0 or MAx:I:, VI =5.5V 50 

VI = Vee or GND Control pins ±1 
II 

Vee=3.6V VI = Vee 1 

VI-O 
Data inputs 

-5 

loff Vee=O, VI orVO = Ot04.5 V 

VI·0.6V 75 75 
IH Vee=3V 

VI=2V 
Data inputs 

-75 -75 

10ZH Vee- 3•6V, VO-3V 1 

10Zl Vee =3.6 V, Vo = 0.5 V -1 

Outputs high 0.13 0.39 0.13 

ICC 
Vee =3.6 V, 10=0, Outputs low 6.6 14 6.6 
VI - Vee or GND Outputs 

disabled 
0.13 0.39 0.13 

Alee§ 
Vee = 3 Vt03.6 V, One input at Vee - 0.6 V, 

0.3 
Other inputs at Vee or GND 

ei VI = 3 VorO 4 4 

Co Vo = 3 VorO 8 6 

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. 
§ 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 

1 

-1 

0.19 

12 

0.19 

0.2 

UNIT 

V 

V 

V 

IlA 

IlA 

IlA 

IlA 
IlA 

mA 

rnA 

pF 

pF 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) . 

SN54LVT573 SN74LVT573 

vee = 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 

tw Pulse duration, lE high 3.3 3.3 3.3 3.3 ns 

tsu Setup time, data before lEJ. I High or low 1 0.9 0.7 0.6 ns 

th Hold time, data after lEJ. I High or low 1.6 2 1.6 1.6 ns 

~1ExAs 
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SN54LVT573,SN74LVT573 
3.3-V ABT OCTAL TRANSPARENT D-TVPE LATCHES 

WITH 3-STATE OUTPUTS 
SCBS138C - MAY 1992 - REVISED JULY 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

ONPUTj (OUTPUT) 

tPLH 
D Q 

tpHL 

tpLH 
LE Q 

tpHL 

tpZH 

tPZL 
DE Q 

tpHZ 
DE Q 

tpLZ 

t All tYPical values are at Vee - 3.3 V. TA = 25°e. 

SN54LVT573 

Vee=3.3V 
Vee = 2.7 V ±O.3V 

MIN MAX MIN MAX 

0.5 4.7 4.9 

0.5 4.9 5.4 

1 6 6.9 

1.4 6.9 7.6 

0.5 5.3 6.4 

0.7 5.7 7.2 

1.2 5.9 6.9 

1 5.4 5.5 

~TEXAS 
INSTRUMENTS 
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SN74LVT573 

Vee = 3.3 V 
Vee=2.7V UNIT ±O.3V 

MIN TYPt MAX MIN MAX 

1 2.5 4.2 4.7 
ns 

1 2.7 4.3 5.2 

1.6 3.5 5.6 6.3 

2.5 4.3 6.5 
ns 

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,SN74LYT573 
3.3-Y ABT OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBS138C-MAY 1992-REVISEDJULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

S1 o Open 

l~ 
From Output _--._~~_5'V0VO \,-0 __ --/ 

Under Test 

CL=50pF 
(see Note A) T 5000 

TEST S1 

tPLWtPHL Open 

tpLZ/tpZL 6V 

tPHZ/tpZH GND 

LOAD CIRCUIT FOR OUTPUTS 

2.7 V 
Timing Input -------X1.5 V ____ -J·I'-______ OV 

I4---tw~ 
I I~ ___ V 

Input 3 X\-1._5_V __ :.: 

VOLTAGE WAVEFORMS 
PULSE DURATION 

Data Input 

IOiI t_ ~~ th .I I ... u I 

__ .J*1.5V ~ :.:V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Input 
(see Note B) ~ ... 1._5_V_....J~\-1_.5_V __ :.: V 

Output 
Control 

~1.5 V ¥r\-1.=5-V_ -_ -_ -_ -_ -_ :.: V 

tPLH ---J.--.I ~ tPHL 

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

--+-1 -oJ I VOL 

tpHL -l.---.! i4---f- tPLH 

Output 

I ~ VOH 
\1.5 V r1.5V. 

. - -- VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

Output 
Waveform 1 

S1 st6V 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

tpZL~ ~ I 
__ .;..1 ..... I tpLZ --.I ~ 

I \1.5 V I %"--L +-0-.3-V 3 V 

I . I t!9_-- VOL 

I I tpHZ~ j4-
tPZH --+j j4- I 

I --- VOH 
!1.5V ~H-0.3V 

___ J. - =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 S 10 MHz, Zo = 50 0, Ir 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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SN54LVT574,SN74LVT574 
3.3·VABT OCTAL EDGE·TRIGGERED D·TVPE FLlP·FLOPS 

WITH 3·STATE OUTPUTS 

• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low Static Power 
Dissipation 

• Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vee) 

• Support Unregulated Battery Operation 
Down to2.7V 

• 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 

• Supports Live Insertion 
• Package Options Include Plastic 

Small-Outline (OW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), 
Ceramic Flat (W) Packages, and Ceramic 
(J) DIPs 

description 

SCBSI 

SN54LVT574 .•• J OR W PACKAGE 
SN74LVT574 •.. DB, OW, OR PW PACKAGE 

(TOP VIEW) 

DE 1 Vee 
10 10 
20 20 
3D 30 
40 40 

50 
60 60 
70 70 
80 9 80 

GNO elK 

SN54LVT574 ••• FK PACKAGE 
(TOP VIEW) 

4 

5 

6 

7 

8 

Iw () 
~~o~~ 

3 2 1 2019 
18 

17 
16 

15 

14 
9 1011 1213 

00:5 00 
CX)~oCX)"" 

20 
30 
40 
50 
60 

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. 

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. OE does not affect the internal operations ofthe 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. 

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 SN7 4lVT57 4 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. 

Copyrighl © 1994, Texas Instruments Incorporated 
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SN54LVT574,SN74LVT574 
3.3-V ABT OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SC88139C- MAY 1992 - REVISED JULY 1994 

OE 

L 

L 

L 

H 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
ClK 0 Q 

l' H H 

l' L L 

HorL X 00 
X X Z 

logic symbolt logic diagram (positive logic) 

OE 

ClK 

10 

20 

3D 

40 

50 

60 

70 

80 

1 

11 

2 

3 

4 

5 

6 

7 

8 

9 

" EN 
L C1 
l, 

10 
19 

V 
18 

17 

16 

15 

14 

13 

12 

1Q 

2Q 

3Q 

4Q 

50 

6Q 

7Q 

8Q 

OE----Q 

ClK 

10 -=.2 ---+--1 

\~-~v~-_..J 

To Seven Other Channels 

t This symbol is in accordance with ANSIIIEEE 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 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 rnA 

SN74LVT574 .................................... 128 rnA 
Current into any output in the high state, 10 (see Note 2): SN54LVT574 ......................... 48 rnA 

SN74LVT574 ......................... 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) (see Note 3): DB package .................. '. 0.6 W 

DW package ................... 1.6 W 
PW package ................... 0.7 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. 

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

9-72 

2. This current will flow only when the output is in the high state and Vo > Vcc. 
3. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considenltionsapplication note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54LVT574,SN74LVT574 
3.3-V ABT OCTAL EDGE-TRIGGERED D-TVPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCBS139C-MAY 1992- REVISED JULY 1994 

recommended operating conditions (see Note 4) 

VCC Supply voltage 

VIH High-level input vottage 

Vil low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOl low-level output current 

AtlAv Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 4: Unused or floating control inputs must be held high or low. 

~TEXAS 
INSTRUMENTS 
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SN54LVT574 SN74LVT574 
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 

48 64 mA 

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 . 
SCBS139C-MAY 1992 - REVISED JULY 1994 

electrical characteristics over recommended operating fre~alr temperature range (unless 
otherwise noted) 

TEST CONDITIONS 
SN54LVT574 SN74LVT574 

PARAMETER 
MIN TYPt MAX MIN TYpt 

VIK Vcc = 2.7 V, 11--18mA -1.2 

Vcc = MIN to MAXI:, 10H" -100 IIA VCC-0.2 VCC-O.2 

VCC=2.7V, IOH=-8rnA 2.4 2.4 
VOH 

IOH--24rnA 2 
VCC- 3V 

10H--32mA 2 

10L = 100 IIA 0.2 
Vcc= 2.7 V 

IOL=24rnA 0.5 

IOL=16rnA 0.4 
VOL 

IOL-32rnA 0.5 
VCC=3V 

IOL=48mA 0.55 

10L= 84 mA 

VCC = 0 or MAXI:, VI =5.5 V 50 

VI • VCC or GND Control pins ±1 
II 

Vcc= 3.6 V VI=VCC 1 

VI=O 
Data inputs 

-5 

loft VCC=O, VI orVO = Ot04.5 V 

VI .0.8 V 75 75 
II(hold) VCC=3V 

IVI-2V 
Data inputs 

-75 -75 

10ZH VCC=3.6V, VO=3V 1 

10ZL VCC=3.6V, \ VO-0.5V -1 

Outputs high 0.13 0.39 0.13 

ICC 
VCC=3.SV, 10=0, Outputs low 8.7 14 8.7 
VI = Vec or GND Outputs 

disabled 
0.13 0.39 0.13 

alcc§ 
Vee = 3 V to' 3.6 V, One input at Vce - 0.6 V, 

0.3 
Other inputs at Vce or GND 

Ci VI = 3VorO 4 4 

Co Vo=3VorO 8 8 

t All tYPiCal values are at VCC - 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 VCC or GND. 

MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

10 

±1 

1 

-5 

±100 

1 

-1 

0.19 

12 

0.19 

0.2 

UNIT 

V 

V 

V 

IIA 

IIA 

IIA 

IIA 
IIA 

rnA 

rnA 

pF 

pF 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 

SN54LVT574 SN74LVT574 

VCC=3.3V 
VCC = 2.7 V 

VCC=3.3V 
VCC=2.7Y UNIT 

±O.3V ±O.3V 

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 

tsu Setup time, data before CLKi J High or low 2 2.4 2 2.4 ns 

th Hold time, data after eLKi I High or low 0.9 0.9 0.3 0 ns 
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SN54LVT574,SN74LVT574 
3.3-V ABT OCTAL EDGE-TRIGGERED D-TVPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCBS139C- MAY 1992 - REVISED JULY 1994 

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 Q 
tpHL 

tpZH 
OE Q 

tpZl 

tpHZ 
OE Q 

tpLZ 

t All tyPiCal values are at VCC = 3.3 V. TA = 25°C. 

SN54LVT574 

Vee = 3.3 V 
Vee=2.7V ±O.3V 

MIN MAX MIN MAX 

150 150 

1 5.9 6.6 

1 6.1 6.8 

0.5 5.9 7.1 

0.5 5.3 6.4 

0.7 5.9 6.6 

0.5 5.1 5.1 

~TEXAS 
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SN74LVT574 

Vee = 3.3 V 
Vee=2.7V UNIT ±O.3V 

MIN TYPt MAX MIN MAX 

150 150 MHz 

1.7 3.6 5.4 6.2 
ns 

2.4 4.3 5.9 6.6 

1 2.9 4.8 5.9 

1.3 3.4 5.1-
ns 

6.2 

1.9 4 5.5 5.9 

1.7 3.2 4.5 
ns 

4.5 
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SN54LVT574,SN74LVT574 
3.3-V ABT OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCBS139C-MAY 1992-REVISEDJULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

From Output _ ..... _---j..-_S""ov°lrn __ -J 

Under Test 

CL=50pF 
(see Note A) T soon 

S1 o Open 

r' TEST 

tpLwtpHL 
tpLz/tpZL 
tPHz/tpZH 

LOAD CIRCUIT FOR OUTPUTS 

S1 
Open 
6V 

GND 

2.7 V 
Timing Input -------X1•S V 

------'·I~------ ov 
I4---tw~ ,_ ? X"1.-S-V-- 2.7V 

...::::J\ '----- ° V 

Input 

VOLTAGE WAVEFORMS 
PULSE DURATION 

2.7 V 

Data Input 

Output 

IlIIIt.~ .1 
1 su th 1 

--""'*1.5 V ~ :.:V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

2.7V 

(see Note B) ==>:<1.SV X1•SV 
I OV 

Control ~1.SV ):(1.SV 
OV 

tPLH --J.---.I ~ tpHL 

Output 
I I ~VOH 
I !1.5V l 1.SV 
I I VOL 

tPHL --l.---.j ~ tPLH 

\1.SV 
y;:;;- VOH 

Output .1.SV 
-- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

Output 
Waveform 1 

S1 at6V 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

tpZL~ 14- I 
I I tPLZ-.I ~ 
I" I~ 3V 1 1•SV I VOL+O.3V 
I I --- VOL 
I ItpHZ~ jill-

tPZH --+i j4- I 
I --- VOH 

!1.5V ~H-O.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 :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. The outputs are measured one at a time with one transijion per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVT639,SN74LVT639 
3.3-V ABT OCTAL BUS TRANSCEIVERS 

WITH 3-STATE (B PORT) AND OPEN-COLLECTOR (A PORT) OUTPUTS 
SCBS475-JUNE 1994 

• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• A-Bus Outputs are Open-Collector; 
B-Bus Outputs are 3-State 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vee) 

• Supports Unregulated Battery Operation 
Down to2.7V 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

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

• Bus-Hold Data Inputs (B port) Eliminate the 
Need for External Pullup Resistors 

• Supports Live Insertion 
• Package Options Include Plastic 

Small-Outline (OW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) 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. 

SN54LVT639 .•• J PACKAGE 
SN74LVT639 ••• DB, OW, OR PW PACKAGE 

(TOP VIEW) 

DIR 1 Vee 
A1 OE 
A2. 81 
A3 82 
A4 83 
A5 84 
A6 85 
A7 86 

87 

SN54LVT639 ••• FK PACKAGE 
(TOP VIEW) 

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 1011 1213 

~~~1ii&l 
(!;j 

The 'LVT639 is designed for asynchronous communication between open-collector and 3-state buses. The 
device transmits data from the A bus (open-collector) to the 8 bus (3-state) or from the 8 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. 

Active bUS-hold circuitry is provided on the 8 bus 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 pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT639 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. 

The SN54LVT639 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LVT639 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

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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SN54LVT639,SN74LVT639 
3.3-V ABT OCTAL BUS TRANSCEIVERS 

, WITH 3-STATE (B PORT) AND OPEN~COLLECTOR (A PORT) OUTPUTS 
SCBS475-JUNE 1994 

logic symbolt logic diagram (positive logic) 

OE 

OIR 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

19 

1 

2 

3 

4 

5 

6 

7 

8 

9 

i'- G3 
i'-

L 
3EN1[BA] 
3EN2[AB] , 

L 
~1 <I 

I> 

OIR -,-1 ... _ ..... -, 

~ ________ r-r-______ ~.-1~9 OE 

r 18 

U 2V 
B1 

A1 
2 

17 
B2 

16 

15 
B3 o-~ ... 1.:..:8:... B1 

B4 
14 

B5 
13 

B6 
12 

11 
B7 To Seven Other Channels 
B8 

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 4.6 V 
Input voltage range, V, (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: SN54LVT639 ..................................... 96 rnA 

SN74LVT639 .................................... 128 rnA 
Current into any output in the high state, 10 (see Note 2): SN54LVT639 ......................... 48 rnA 

SN74LVT639 ......................... 64 rnA 
Input clamp current, ',K (V, < 0) .......................................................... -50 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package .................... 0.6 W 

DW package ................... 1.6 W 
PW package ................... 0.7 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. 

9-78 

2. This current will flow only when the output is in the high state and Va > VCC. 
3. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information, refertothe Package Thermal Gonsiderationsapplication note in the 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SCBD002B. 
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SN54LVT639,SN74LVT639 
3.3-V ABT OCTAL BUS TRANSCEIVERS 

WITH3-STATE (B PORT) AND OPEN-COLLECTOR (A PORT) OUTPUTS 
SCBS475-JUNE 1994 

recommended operating conditions 
SN54LVT639 SN74LVT639 

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 

VOH High-level output voltage !Aport 3.6 3.6 V 

IOH High-level output current !Bport -24 -32 rnA 

IOL Low-level output current 48 64 rnA 

At/AY Input transition rise or fall rate ! Outputs enabled 10 10 ns/V 

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

-!111ExAs 
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SN54LVT639, SN74LVT639 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE (B PORT) AND OPEN-COLLECTOR (A PORT) OUTPUTS 
SCBS475-JUNE 1994 

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

SN541.VTI!39 SN741.VT639 
PARAMETE~ TEST CONDITIONS 

MIN Typf MAX MIN Typf 

VIK Vee =2.7V, 11--18mA -1.2 

10H Aport VCC=3V, VOH=3.6 V 20 

VeGa MIN to MAx:I:, 10H = -100 IIA Vee-0.2 Vee-0.2 

Vee- 2.7V, IOH=-8mA 2.4 2.4 
VOH Bport 

IOH=-24mA 2 
Vee=3V 

IOH=-32 rnA 2 

10l = 100 IlA 0.2 
Vee=2.7V 

IOl=24 rnA 0.5 

10l= 16mA 0.4 
VOL 

IOl-32 rnA 0.5 
Vee =3V 

IOl-48 mA 0.55 

IOl=64 mA 

Control Vee = 3.6 V, VI = Vee or GND ±1 

pins Vee = 0 or MAx:I:, VI =5.5V 10 

II VI =5.5V 100 
AorB 

Vee =3.6V VI = Vee 5 port§ 
VI=O -10 

loff Bport Vee· O, VI orVo = Oto 4.5 V 

VI =0.8V 75 75 
II (hold) Bport Vee=3V 

VI =2V -75 -75 

10ZH Bport Vee =3.6 V, VO=3V 1 

10Zl Bport Vee = 3.6 V, VO-0.5V -1 

Outputs high 0.13 0.5 0.13 

ICC 
Vee=3.6V, 10=0, Outputs low 8.8 14 8.8 
VI = Vee or GND 

Outputs disabled 0.13 0.5 0.13 

dlee1l 
Vee =3 Vt03.6 V, One input at Vee - 0.6 V, 

0.3 
Other inputs at Vee or GND 

ei VI = 3 VorO 4 4 

eio Vo - 3 VorO 10 10 

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 rather than Vee or GND. 
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MAX 

-1.2 

20 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

20 

5 

-10 

±100 

1 

-1 

0.19 

12 

0.19 

0.2 

UNIT 

V 

IIA 

V 

V 

IIA 

IIA 

IIA 

IlA 
IIA 

rnA 

rnA 

pF 

pF 



SN54LVT639,SN74LVT639 
3.3-V ABT OCTAL BUS TRANSCEIVERS 

WITH 3-STATE (B PORT) AND OPEN-COLLECTOR (A PORT) OUTPUTS 
SCBS475 - JUNE 1994 

PARAMETER MEASUREMENT INFORMATION 

o 6V, 

From Output ___ --t~_'\50Ao"'n--~ 
Under Test 

CL =50pF 
(see Note A) T soon 

S1 o Open 

r' TEST S1 

tpLWtpHL Open 
tpLZ/tpZL 6V 
tPHZ/tpZH GND 

LOAD CIRCUIT FOR OUTPUTS 

2.7 V 
Timing Input -------x1.5 V 

_____ J. 1'-______ 0 V 

14-- tw----+l 14 t_ .~ th ~ I ... u I 

.~ 3 *","'1_'-5_V~~~= :.:V Datalnput ---*1.5V ~ :.:v 
VOLTAGE WAVEFORMS 

PULSE DURATION 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

Input 

=:X1•5V X1.5V 

2.7 V 

=:X1.5V ):(1.5 V 

2.7 V 
Output 

(see Note B) Control 
OV I OV 

tpLH --J.--.I i"--+ tPHL 
tpZL -.., 14- I 

Output I I tPLZ -+I I+-
Output 

waveform 1 If I~VOH 1,\ I~ 3V 1 1.5V I 1.5V 
S1 at6V 1 1•5 V I V~L + 0.3 V 

1 I VOL (see Note C) I I --- VOL 
I ~tPLH I 1 tpHZ~ j4-

tPHL~ Output tpZH~ j4- I 

\1.5 V 
P.VOH Waveform 2 1 --- VOH 

!1.5V ~H-O.3V 1.5V S1 atGND Output 
(see Note C) -- VOL =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 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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SN54LVT646,SN74LVT646 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS140C-MAY 1992- REVISED JULY 1994 

• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low Static Power 
Dissipation 

• Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vee) 

• Support Unregulated Battery Operation 
Down to2.7V 

• 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 

• Supports Live Insertion 
• Package Options Include Plastic 

Smail-Outline (OW), Shrink Small-Outline 
(DB), and and Thin Shrink Smail-Outline 
(PW) Packages, Ceramic Chip Carriers 
(FK), Ceramic Flat (W) Packages, and 
Ceramic (JT) 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, 
Ootype flip-flops, and control circuitry arra'nged for 
multiplexed transmission of data directly from the 

SN54LVT646 ... JT OR w PACKAGE 
SN74LVT646 ••• DB, DW, OR PW PACKAGE 

(TOP VIEW) 

CLKAB 
SAB 
OIR 3 

A8 11 
GNO 

Vcc 
CLKBA 
SBA 
OE 
81 
82 
83 
84 
85 
B6 
B7 
B8 

SN54LVT646 .•• FK PACKAGE 
(TOP VIEW) 

[D « 
a: [D g 0 o~ « 
15 ;;S 0 Z ~c3 ffi 

NC - No internal connection 

OE 
B1 
82 
NC 
83 
84 
85 

input bus or from the internal registers. 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 'LVT646. 

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 
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 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. 
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SN54LVT646,SN74LVT646 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTeRS 
WITH 3-STATE OUTPUTS 
50851400- MAY 1992- REVISED JULY 1994 

description (continued) 

OE 

X 

X 

H 

H 

L 

L 

L 

L 

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 SN74LVT646 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 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 DATAl/Os 
OPERATION OR FUNCTION 

DIR CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8 

X i x x X Input Unspeoifledt Store A, B unspeoifiedt 

X X i X X Unspecifiedt Input Store B, A unspecifiedt 

X i i X X Input Input Store A and B data 

X H or L H orl 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 HorL X H Output Input Stored B data to A bus 

H X X L X Input Output Real-time A data to B bus 

H H or L X H 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. 

~1ExAs 
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~ 
21 3 1 23 2 
OE DIR CLKAB CLKBA SAB 
L L X X X 

REAL·TIME TRANSFER 
BUSBTOBUSA 

~ 
21 3 1 23 2 

OE DIR CLKAB CLKBA SAB 
X X i X X 
X X X i X 
H X i i X 

STORAGE FROM 
A, B, ORAAND B 

SN54LVT646,SN74LVT646 
3.3·V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
SCBS140C- MAY 1992 - REVISED JULY 1994 

~ 
22 21 3 1 23 2 22 

SBA OE DIR CLKAB CLKBA SAB SBA 
L L H X X L X 

REAL·TIME TRANSFER 
BUSATOBUSB 

~ 
22 21 3 1 23 2 22 

SBA OE DIR CLKAB CLKBA SAB SBA 
X L L X H orL X H 
X L H H or L X H X 
X 

TRANSFER STORED DATA 
TO A AND/OR B 

Figure 1. Bus-Management Functions 
Pin numbers shown are for the DB. DW. JT. PW. and W packages. 
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SN54LVT646, SN74LVT646, 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBSl40C.., MAY 1992- REVISED JULY 1994 

logic symbolt 

OE 
OIR 

CLKBA 
SBA 

CLKAB 
SAB 

A1 

A2 

A3 

A4 

A5 

A6 
A7 

A8 

21 
'" 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 
~1 5 40 

~ V1 
5 1 

60 7 ~1 
2V r--

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, OW, JT, PW, and W packages. 
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SN54LVT646,SN74LVT646 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

logic diagram (positive logic) 

OIR ""'::'-+---L--.J 

CLKBA --""------+------------1 

SBA --==------f-+-t 

CLKAB 

SAB--=---4-f-+-t 

A1 4 

I 
I 
I 
I 
I 
I 
I 
L 

t------I10 

.-++----1> C1 

SCBS140C-MAY 1992-REVISEDJULY 1994 

10t---+--, 

C1 <I--I--+-~ 

, 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

-J. 

20 81 

\~------------------~V~------------------~I 
To Seven Other Channels 

Pin numbers shown are for the DB. OW. JT. PW. and W packages. 
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SN54LYT646,SN74LYT646 
3.3-Y ABT OCTAL BUS TRANSCEIYERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBSl40C- MAY 1992-REVISEDJULY 1994 

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: 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 (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package ................... 0.65 W 

DW package ................. " 1.7 W 
PW package ................... 0.7 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 condRions 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 flow only when the output is in the high state and Va > Vee. 
3. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils. 

For more information. refertothe Package Thermal Considerations application note inthe 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SeBD002B. 

recommended operating conditions (see Note 4) 

SN54LVT646 SN74LVT646 
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 rnA 

IOL Low-level output current 48 64 mA 

I;t/I;v Input transition rise or fall rate I Outputs enabled 10 10 ns/V 

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

NOTE 4: Unused or floating control Inputs must be held high or low. 
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SN54LYT646,SN74LYT646 
3.3-Y ABT OCTAL BUS TRANSCEIYERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBSl40C-MAY 1992- REVISED JULY 1994 

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

SN54LVT646 SN74LVT646 
PARAMETER TEST CONDITIONS 

TYPt TYpt MIN MAX MIN 

VIK Vce = 2.7 V, II --lSmA -1.2 

VCC = MIN to MAX:t:, 10H - -100 JJA Vec-0.2 Vee-0.2 

Vcc = 2.7 V, 10H=-SmA 2.4 2.4 
VOH 

IOH--24mA 2 
Vec=3V 

IOH=-32mA 2 

10L = 100 JJA 0.2 
Vee = 2.7 V 

10L = 24 mA 0.5 

IOL=16mA 0.4 
VOL 

IOl=32 mA 0.5 
Vec=3V 

IOl=4SmA 0.55 

IOl=64 mA 

Vee =3.6 V, VI = VCC or GND ±1 

Vee = 0 or MAX:t:, VI -5.5V 
Control pins 

10 

II VI =5.5 V 100 

Vce = 3.6 V VI aVec AorBports§ 1 

VI-O -5 

loff VCC- O, VI or Vo = 0 to 4.5 V 

VI-O.S V 75 75 
II(hold) Vee=3V 

VI-2V 
A or B ports 

-75 -75 

10ZH Vee =3.6 V, VO=3V 1 

10Zl Vcc- 3.6V, Vo - 0.5 V -1 

Outputs high 0.13 0.39 0.13 

ICC 
VCC=3.6V, 10=0, Outputs low S.B 14 B.B 
VI = VCC or GND Outputs 

disabled 
0.13 0.39 0.13 

dlee~ 
Vee = 3 V to 3.6 V, One input at VCC - 0.6 V, 

0.3 
Other inputs at Vec or GND 

Ci VI=3VorO 4.5 4.5 

eio Vo = 3 VorO 11 11 

t All tYPical values are at VCC = 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 at Vce or GND 
~ 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 

0.2 

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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SN54LVi646,SN74LVT646 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBSl40C- MAY 1992 - REVISED JULY 1994 

timing requirements over recommended operating free..alr temperature range (unless otherwise 
notea) (see Figure 2) 

SN54LVT646 SN74LVT646 

Vee = 3.3 V 
Vee=2.7V 

Vee = 3.3 V 
Vee = 2.7 V UNIT ±O.3V ±O.3V 

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 CLKABT or I High 1.5 1.5 1.3 1.3 
tsu CLKBAi I Low 

ns 
2.5 3.0 2 2.4 

th 
Hold time, A or B after 

0.9 0.9 0.4 0.4 ns 
CLKABi or CLKBA i 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 2) 

SN54LVT646 SN74LVT646 

PARAMETER 
FROM TO Vee = 3.3 V 

Vee=2.7V 
Vee = 3.3 V 

Vee = 2.7 V UNIT (INPUT) (OUTPUT) ±O.3V ±O.3V 

MIN MAX MIN MAX MIN TYP't MAX MIN MAX 

fmax 150 150 MHz 

tPLH CLKBAor 1.2 5.9 6.9 1.8 3.8 5.7 6.7 

CLKAB 
AorB ns 

tPHL 1.2 5.9 6.6 2.1 3.8 5.7 6.4 

tPLH 
AorB BorA 

0.8 4.9 5.6 1.3 2.8 4.7 5.4 
ns 

tpHL 0.6 4.8 5.5 1 2.7 4.6 5.3 

tpLH 
SBAorSAB:j: 

1 6.4 7.4 1.4 3.7 6.2 7.2 
AorB ns 

tpHL 1 6.4 7 1.4 3.8 6.2 6.8 

tPZH 
OE 

0.6 6 7.4 1 3 5.8 7.2 
AorB ns 

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 ns 

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 ns 

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 ns 

tpLZ 1 6.7 7 1.5 3.5 5.8 6.3 

t All typical values are at VCC a 3.3 V, TA = 25°C. 
:j: These parameters are measured with the Intemal output state of the storage register opposite to that of the bus input. 
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SN54LVT646,SN74LVT646 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS140C- MAY 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

From Output _ ..... _--4.-____ svoov°>.r---:-_J 
Under Test 

CL=SOpF 
(see Note A) I 5000 

Sl o Open 

rD 

TEST Sl 

tpUi/tpHL Open 
tpLZ/tpZL 6V 
tpHZ/tpZH GND 

LOAD CIRCUIT FOR OUTPUTS 

Timing Input -------x,.S V 

------'. 1'------- ° V 

2.7V 

~tw--+l 

'"~ 3 *:'~'S~V~~~~ :.:V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~l.SV )(1.5 V 

2.7V 

I OV 

tPLH~ 1+-+ tpHL 

I 
!1.5V 

I ~VOH 
I 
I 

I 1.SV 
I VOL 

I ~tPLH tPHL~ 

\1.5 V 
P.VOH 

1.SV 
-- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Date Input 

Output 
Control 

Output 
Waveform 1 

Sl at6V 
(see Note C) 

Output 
Waveform 2 

Sl atGND 
(see Note C) 

rtsu·~th1 
__ -,*,.5 V ~ :.:V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

~1.SV ):(,.5 V 

tpZL~ ~ I 

2.7 V 

OV 

I ItPLZ~ ~ i'l I ~ 3V 
1 ' •SV IVOL+O.3V 
I I --- VOL 
I 1 tpHZ~ j4-

tpZH~ j+- I 
1---- VOH 

!'.SV ~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 S 10 MHz, Zo = 50 o,lr :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 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 

• State-of-the-Art Advanced BICMOS 
Technology (ABn 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 to2.7V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• 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 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Supports Live Insertion 
• Package Options Include Plastic 

Small-Outline (OW), Shrink Smail-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (In 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 TIL 
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. 

SCBSI41D-MAY 1992- REVISED 

SN54LVT652 ••• JT PACKAGE 
SN74LVT652 ••• DB, DW, OR PW PACKAGE 

(TOPYIEW) 

CLKAB 1 Vcc 
SAB CLKBA 

OEAB SBA 
A1 OEBA 
A2 B1 
A3 6 19 B2 
A4 7 18 B3 
A5 8 17 B4 
A6 9 16 B5 
A7 B6 
A8 B7 

GND B8 

SN54LVT652 ••• FK PACKAGE 
(TOP VIEW) 

III III « 
U)~go8~ca 
OCl)oz>OCl) 

4 321 28 2726 
A1 5 25 
A2 6 24 
A3 7 23 
NC 8 22 
A4 9 21 
A5 10 20 
A6 11 19 

121314 1516 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. 

Copyright © 1994. Texas Instruments Incorporated 
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SN54LVT652,SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS141D - MAY 1992 - REVISED JULY 1994 

description (continued) 

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 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 SN74LVT652 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 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 
OPERATION OR FUNCTION 

OEAB OEBA CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8 

L H H orL H orL X X Input Input Isolation 

L H i i X X Input Input Store A and B data 

X H i H orL X X Input Unspecifie~ Store A, hold B 

H H i i xt X Input Output Store A in both registers 

L X H or L i X X Unspecified:l: 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 H or 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 or L X H X Input Output Stored A data to B bus 

H L H or L 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 vanety 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. 

-!!11ExAs 
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~ 
3 21 1 23 2 

OEAB OEBA CLKAB CLKBA SAB 
L L X X X 

REAL-TIME TRANSFER 
BUSBTOBUSA 

~ 
3 21 1 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, OR A AND B 

SN54LVT652,SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS141D-MAY 1992-REVISEDJULY 1994 

~ 
22 3 21 1 23 2 22 

SBA OEAB OEBA CLKAB CLKBA SAB SBA 
L H H X X L X 

REAL-TIME TRANSFER 
BUSATOBUSB 

~ 
22 3 21 1 23 2 22 

SBA OEAB OEBA CLKAB CLKBA SAB SBA 
X H L H or L H or L H H 
X 
X 

TRANSFER STORED DATA 
TOAAND/ORB 

Figure 1. Bus-Management Functions 
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 . 
SCBS141 D - MAY 1992 - REVISED JULY 1994 

logic symbolt 

OEBA 
OEAB 

CLKBA 
SBA 

CLKAB 
SAB 

Ai 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

21 
'" 3 

23 
22 
1 
2 

4 

5 
l[ 

6 

7 

8 

9 

10 

11 

EN1 [BA) 
EN2[AB) 

C4 
05 

C6 
07 ., r" 

~1 5 40 

~ Vi 5 1 

60 7 ~1 
2V I--

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, OW, JT, and PW packages. 
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15 
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SN54LVT652,SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS141O- MAY 1992- REVISED JULY 1994 

logic diagram (positive logic) 

OEAB 

CLKBA -==----+------------1 

SBA -=------1f---*---1 

CLKAB 

SAB~---~r+~ 

A 1 _4-'-----++-+-+-+ .... 

L 

....... -~1D 

...-t-t----I~ C1 

..... ~ .. '*-t-------------
1DI--+--, 

C1 ,,*~I--+-r--. 

, 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

....I 

~-------------~vr--------------------~/ 
To Seven Other Channels 

Pin numbers shown are for the DB, DW, JT, and PW packages. 
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SN54LVT652,SN74LVT652 
3.3-VAST OCTAL SUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBSI41D-MAY 1992- REVISED JULY 1994 

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 rnA 

SN74LVT652 .................................... 128 rnA 
Current into any output in the high stale, 10 (see Note 2): SN54LVT652 ......................... 48 rnA 

SN74LVT652 ......................... 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) (see Note 3): DB package ................... 0.65 W 

DW package ................... 1.7 W 
PW package ................... 0.7 W 

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

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damege 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 reliabil~. 

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 flow only when the output is in the high state and Vo > Vcc. 
3. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 miis. 

For more information, refer to the Package ThermalConsiderationsapplication note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 4) 

SN54LVT652 SN74LVT652 

MIN MAX MIN MAX 
UNIT 

VCC Supply voltage 2.7 3.6 2.7 3.6 V 

VIH High-level input vo~age 2 !if 2 V 

VIL Low-level Input voltage j;)O.8 0.8 V 

VI Input voltege <f>. 5.5 5.5 V 

IOH High-level output current (j -24 -32 rnA 

IOL Low-level olJlput current $J 48 64 rnA 

AtlAv Input transition rise or fall rate I Outputs enabled {? 10 10 nslV 

TA Operating free-air temperature -55 125 -40 85 ·C 

NOTE 4: Unused or floating control Inputs must be held high or low. 
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SN54LVT652,SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS141 D - MAY 1992- REVISED JULY 1994 

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

SN54LVT652 SN74LVT652 
PARAMETER TEST CONDITIONS 

TYPt TYPt MIN MAX MIN 

VIK Vee =2.7 V, II =-18mA -1.2 

Vee = MIN to MAx:I:, 10H = -100!IA Vee-0.2 Vee-0.2 

Vee =2.7 V, IOH=-8mA 2.4 2.4 
VOH 

IOH=-24mA 2 
Vee=3V 

10H =-32 mA 2 

10L = 100!IA 0.2 
Vee =2.7 V 

IOl=24 mA 0.5 

10l= 16 mA 0.4 
VOL 

IOl=32 mA 0.5 
Vee = 3 V 

10l = 48 mA 0.55 

IOL=64 mA i£: 
Vec=3.6V, VI = Vee or GND /:p. ... ±1 

Vee = 0 or MAX:1:, VI =5.5V 
Control pins ()q-- 10 

II VI =5.5V l:- 20 

Vee = 3.6 V VI-Vee A orB ports§ Iff 5 

VI=O :J! -10 

loff Vee=O, VI or Vo = 0 to 4.5 V "'" 
VI- 0.8V 75 75 

II(hold) Vee=3V 
VI =2V 

A or B ports 
-75 -75 

10ZH Vee = 3.6 V, VO=3V 1 

10Zl Vee = 3.6 V, Vo = 0.5 V -1 

Outputs high 0.13 0.19 0.13 

ICC 
Vee- 3.6V, 10=0, Outputs low 8.8 12 8.8 
VI = Vee or GND Outputs 

disabled 
0.13 0.19 0.13 

alee~ 
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 4.5 4.5 

eio VO=3 VorO 11 11 

t All tYPical values are at Vee = 3.3 V, TA = 25°C. 
:1: 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 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

20 

5 

-10 

±100 

1 

-1 

0.19 

12 

0.19 

0.2 

UNIT 

V 

V 

V 

!IA 

!IA 

!IA 

!IA 

!IA 

mA 

mA 

pF 

pF 
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SN54LVT652,SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS141D-MAY 1992-REVISEDJULY 1994 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 2) 

SN54LVT652 SN74LVT652 

VCC=3.3V 
VCe=2.7V 

Vee=3.3V 
Vee=2.7V UNIT 

±O.3V ±O.3V 

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 "4 3.3 3.3 ns 

Setup time, A or B before I Data high 0 ~- 1.2 1.2 
tsu CLKABi or CLKBA i I Data low ~~q: 

ns 
2 2.5 

th Hold time, A or B after CLKABi or CLKBA i 0.5 0.5 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 

VCC=2.7V 
Vee=3.3V 

VCC=2.7V (INPUT) (OUTPUT) ±O.3V ±O.3V 

MIN MAX MIN MAX MIN TYPt MAX MIN MAX 

fmax 150 150 

tpLH CLKBAor 1.8 3.7 6 6.9 

CLKAB 
AorB 

tpHL 2 3.7 5.7 6.4 

tpLH tJ! 1.2 2.8 4.7 5.5 
AorB BorA 

iJ:" tpHL 1 2.6 4.6 5.3 

tpLH 
SBAor SAB:j: 

¥' 1.4 3.7 6.4 7.6 
AorB 

{j tpHL 1.4 4 6.2 6.8 

tpZH 
OEBA 

is' 1 2.9 5.8 7.2 
A 

9i tpZL 1 3 6 7.3 

tPHZ 
OEBA 

2.2 3.9 6.5 6.9 
A 

tpLZ 1.8 3.2 5.8 5.9 

tpZH 
OEAB 

1 3.3 6.5 7.5 
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 opposite to that of the bus input. 

PRODUCT PREVIEW in_on co ...... pracluCilIn lila _va or e phalla 0/ -opmIIII. ChI_ clall IIId oUlar 
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SN54LVT652,SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS141D - MAY 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

From Output _--e_~t-~s'll°v°lrn __ -./ 
Under Test 

CL=SOpF 
(see Note A) T soon 

S1 o Open 

rD 

TEST S1 

tpUi/tpHL Open 
tpLZ/tpZL 6V 
tPHZ/tpZH GND 

LOAD CIRCUIT FOR OUTPUTS 

Timing Input -------X1.S V 

------'. 1'------- ov 

2.7V 

14 tw~ 

,_ 3 _____ -I*:1.~5V~~~= :.:V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.5V )(1.SV 

2.7 V 

I OV 

tPLH~ ~tPHL 
1 

!1.SV 
~VOH 1 i 1.SV 

1 I VOL 
1 ~tPLH tPHL~ 

\1.5 V 
P.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 at6V 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

I.. .~ th .1 
1 tsu 1 

--"" 1 \!,r.:::- '2.7 V 

__ ...,.,)I(1.SV ~ OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

~1.SV ):(1.SV 

tPZL ---+j. 14- I 

2.7 V 

OV 

I 1 tpLZ -.I j.-
1,\ I P 3V 1 1.SV 1vOL+O.3V 
I I --- VOL 
I 1 tpHZ~ j+-

tpZH~ j4- I 
1 --- VOH 

!1.SV "\(>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 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 2. 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 

• Open-Collector Outputs 
• Supports Mixed-Mode Signal Operation 

(5-V Input and Output Voltages With 
3.3-V Vee) 

• Supports Unregulated Battery Operation 
Down to2.7V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

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

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Supports Live Insertion 
• Package Options Include Plastic 

Smail-Outline (OW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) 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. 

SN54LVT760, SN74 LVT760 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH OPEN-COLLECTOR OUTPUTS 
SCBS476-JUNE 1994 

SN54LVT760 ..... PACKAGE 
SN74LVT760 ••• DB, DW, OR PW PACKAGE 

(TOP VIEW) 

10E 1 Vee 
lAl 20E 
2Y4 lYl 
lA2 2A4 
2Y3 lY2 
lA3 6 15 2A3 
2Y2 7 14 lY3 
lA4 8 13 2A2 
2Yl 9 12 lY4 

GND 10 11 2Al 

SN54LVT760 ••• FK PACKAGE 
(TOP VIEW) 

~ ~I~~I~ 

lA2 3 2 1 2019 lYl 4 18 
2Y3 5 17 2A4 
lA3 6 1/3 lY2 
2Y2 7 15 2A3 
lA4 8 14 lY3 

9 10 11 12 13 

The 'LVT760 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 state. 

Active bus-hold circuitry is provided on the data bus 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. 

The SN74LVT760 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 SN54LVT760 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LVT760 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 
OE A Y 

L L L 

L H H 

H X H 

PRODUCT PREVIEW In_n con ..... producIs In \lie _va or 
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c ngeord_nuo\lle8epraducllwlthoutnollce. 

Copyright © 1994, Texas Instruments Incorporated 

~1ExAs 
INSTRUMENTS 

POST OFFICE eox 655303 • DALLAS. TEXAS 75265 9-103 

;: 
W -> w 
a: 
a. 
t; 
:::J 
C 
o 
a: 
a. 



"U 
:::D o 
C 
c: 
(") 
-t 
"U 
:::D m 
< -m 
:IE 

SN54LVT760,SN74LVT760 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH OPEN-COLLECTOR OUTPUTS 
SCBS476-JUNE 1994 

logic symbolt 

lAl 

1A2 

lA3 

lA4 

2A1 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

r-. EN t.:;. 
I> ~ 

18 

16 

14 

12 

hEN 
l;' 

9 I> ~ 
7 

5 

3 

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

logic diagram (positive logic) 

10E 

lYl 18 
lY2 2 lY1 

1A1 
1Y3 

1Y4 
To Three Other Channels 

20E 
19 

2Yl 

2Y2 9 
2Y1 11 

2Y3 2Al 

2Y4 

To Three 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: SN54LVT760 ..................................... 96 mA 

SN74LVT760 .................................... 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT760 ......................... 48 mA 

SN74LVT760 ......................... 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) (see Note 3): DB package .................... 0.6 W 

DW package ................... 1.6 W 
PW package ................... 0.7 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: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

9-104 

2. This current will flow only when the output is in the high state and Va > Vcc. 
3. The maximum package power dissipation is calculated using a junction temperature 01 150·C and a board trace length of 750 mils. 

For mpre information, refertothe Package Therma/CPnsiderationsapplication note in the 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SCBD002B. 
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SN54LVT760,SN74LVT760 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH OPEN-COLLECTOR OUTPUTS 
SCBS476-JUNE 1994 

recommended operating conditions 
SN54LVT760 SN74LVT760 

UNIT 
MIN MAX MIN MAX 

VCC 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 

VOH High-level output voltage 3.6 3.6 V 

10l low-level output current 48 64 rnA 

llt/llv Input transition rise or fall rate I Outputs enabled 10 10 ns/V 

TA Operating free-air temperature -55 125 -40 85 ·C 

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

SN54LVT760 SN74LVT760 
PARAMETER TEST CONDITIONS 

TYPt TYPt MIN MAX MIN 

VIK VCC=2.7V, 11=-18mA -1.2 

10H VCC- 3V, VOH =3.6 V 20 

10l = 100 j.iA 0.2 
VCC=2.7V 

IOl=24 rnA 0.5 

IOl-16mA 0.4 
VOL 

10l =32 mA 0.5 
VCC=3V 

10l - 48 rnA 0.55 

10l = 64 rnA 

VCC=3.6V, VI- VCC or GND ±1 

VCC = 0 or MAX:t:, VI =5.5V 
Control pins 

10 

II VI =5.5V 100 

VCC=3.6V VI-Vee Datapins§ 5 

VI-O -10 

loff VCC=O, VI orVO = 0 to 4.5 V 

VI-0.8 V 75 75 
II(hold) VCC- 3V 

VI=2V 
A port 

-75 -75 

Vee =3.6 V, 10. 0, Outputs high 0.13 0.5 0.13 
ICC 

V,- VCC or GND Outputs low 8.8 14 8.8 

lllCC1l 
VCC - 3 Vt03.6 V, One input at VCC - 0.6 V, 

0.3 
Other inputs at Vee or GND 

Ci V,- 3 VorO 4 4 

Co Vo=3VorO 10 10 

t All typical values are at VCC = 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 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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MAX 

-1.2 

20 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

20 

5 

-10 

±100 

0.19 

12 

0.2 

UNIT 

V 

j.iA 

V 

j.iA 

jJA 

jJA 

rnA 

rnA 

pF 

pF 
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SN54LVT760,SN74LVT760 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH OPEN-COLLECTOR OUTPUTS 
SCBS476-JUNE 1994 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

From Output ___ -~.--5'V00Vv-0-_--./ 
Under Test 

S1 o Open 

rD 

TEST Sl 

CL=50pF 
(see Note A) I 5000 

tPLtftPHL Open 
tpLZ/tpZL 6V 
tPHZ/tpZH GND 

LOAD CIRCUIT FOR OUTPUTS 

Tlmlnglnput -------X1.5 V ____ -..J·I~ ______ ov 
2.7V 

I4-- tw-+l 

.~ 3 *:1~'5~V~~~~ :.:V 

I.. .~ th .I I tsu I 

---*1.5 V E :.:V Date Input 

Input 

VOLTAGE WAVEFORMS 
PULSE DURATION 

2.7V 
Output 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

2.7 V 

~1.5V X 1.5 V ==>:<1.5 V ):(1.5 V (see Note B) Control 
OV I OV 

tpLH --j.---.I ~ tpHL 
tpZL~ 14- I 

Output I ItPLZ~ ~ 
Output 

I I ~VOH Waveform 1 I" I P 3V I !1.5V I 1.5V 
Sl at6V 1 1•5V I V~L+O.3V . 

I I VOL (see Note C) 
I I --- VOL 

I ~tPLH I I tpHZ~ j4-
tPHL~ Output tPZH -+j j4- I 

Waveform 2 I --- VOH 

\1.5 V 
pVOH 

Output Sl atGND !1.5V ~H-O.3V 1.5V 
(see Note C) -- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

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 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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SN54LVT2952,SN74LVT2952 
3.3·V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
SCBS152D - MAY 1992- REVISED JULY 1994 

• 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-V Vee) 

• 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 

• Supports Live Insertion 
• Package Options Include Plastic 

Small-Outline (OW), Shrink Small-Outline 
(DB), and Thin Shrink Smail-Outline (PW) 
Packages, Ceramic Chip Carriers (FI<), and 
Ceramic (JT) 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 

SN54LVT2952 ••• JT PACKAGE 
SN74LVT2952 ••• DB, ow, OR PW PACKAGE 

(TOP VIEW) 

Vcc 
B7 A8 
B6 A7 

A6 
A5 

B3 A4 
B2 A3 
B1 8 A2 

OEAB 9 A1 
ClKAB OEBA 

CLKENAB 11 CLKBA 

B5 
B4 
B3 
NC 
B2 

GND CLKENBA 

SN54LVT2952 •.. FK PACKAGE 
(TOP VIEW) 

(.') 

l8&i~~~~::C 

4 321 282726 
5 25 
6 24 
7 23 
8 22 
9 21 
10 20 
11 19 
121314 15161718 

alalOO"'"'I"' ;2~ZZ~~ffi 
....JW(!) w....JO 
O~ ~O 

....J ....J 
o 0 

NC - No intemal connection 

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. 

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 SN74LVT2952is 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 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. 

-!II TEXAS 
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SN54LVT2952,SN74LVT2952 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS152D - MAY 1992 - REVISED JULY 1994 

logic symbol§ 

OEBA 
CLKENBA 

CLKBA 

OEAB 
CLKENAB 

CLKAB 

Ai 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

FUNCTION TABLEt 
INPUTS OUTPUT 

CLKENAB CLKAB OEAB A B 
H X L X BO* 
X H orL L X BO* 
L i 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. 

15 
'" EN3 

13 
'" G1 

14 
1C5 

9 
" EN4 

11 
'" G2 

10 
2C6 

16 
.., r 8 

L-. 
·V3 1 5D 

~ 6D 1 4V 
17 7 

18 6 

19 5 

20 4 

21 3 

22 2 

23 1 

§This symbol is in accordance with ANSIfIEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the DB, OW, JT, and PW packages. 
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B4 

B5 

B6 

B7 

B8 



logic diagram (positive logic) 

11 
ClKENAB 

SN54LVT2952,SN74LVT2952 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBSI52D- MAY 1992- REVISED JULY 1994 

ClKAB _10:....-______ --' 

ClKENBA ---:.;130...-___ -a 

14 
ClKBA -:....---------' 

Al 16 

Cl 

lD~r;---~-+--.~8~Bl 

Cl 

~-_r----_+_r~ID 

~------~v~------~/ 

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 
SCBSl52D - MAY 1992 - REVISED JULY 1994 

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 rnA 

SN74LVT2952 ...... ;............................ 128 rnA 
Current into any output in the high state, 10 (see Note 2): SN54LVT2952 ........................ 48 rnA 

SN74LVT2952 ........................ 64 rnA 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at T A = 55°C (in still air) (see Note 3): DB package ................... 0.65 W 

DW package ................... 1.7 W 
PW package ................... 0.7 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 conditi9ns· is not 
implied. Exposure to absolute-maxi mum-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 flow only when the output is in the high state and Vo > Vcc. 
3. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considerationsapplication note in the 1994 ABT AdvancedBiCMOS Technology 
Data Book, I~erature number SCBD002B. 

recommended operating conditions (see Note 4) 

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 

AtlAv Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 4: Unused or floating control inputs must be held high or low. 

PRODUCT PREVIEW I_on ......... prod.'" In Iht_or 
=PhaIe of _pmont. Cha __ end other 

.o ... redaalgna- T_I __ lhtrtghllO ord_ ... _p_wllhout_ 
9-110 
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SN54LVT2952 SN74LVT2952 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 it! 2 V 

A70.8 0.8 V 

tt .... 5.5 5.5 V 

0 -24 -32 mA 

~ 48 64 mA 

",tJf 10 10 nsN 

-55 125 -40 85 ·C 



SN54LVT2952, SN74 LVT2952 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS152D-MAY 1992-REVISED JULY 1994 

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

PARAMETER 
SN54LVT2952 SN74LVT2952 

TEST CONDITIONS 
TYPt TYPt MIN MAX MIN 

VIK Vee m2.7 V, Ila-1SmA -1.2 

Vee ~ MIN to MAXI:, 10H = -100 JJA Vee-0.2 Vee-0.2 

Vee=2.7V, 10H=-SmA 2.4 2.4 
VOH 

IOH=-24mA 2 
Vee=3V 

IOH=-32mA 2 

r 10l = 100 IIA 0.2 
Vee=2.7V 

IOl=24 mA 0.5 

10l= 16 mA 0.4 
VOL 

IOl=32 mA 0.5 
Vee=3V 

IOl=4SmA 0.55 

IOl-64 mA g; 
Vee = 3.6 V, VI - Vee or GND {if ±1 

Vee = 0 or MAx:I:, VI =5.5V 
Control pins 

It 10 

II VI =5.5 V ~ 20 

Vec - 3.6 V VI =VCC A or B ports§ Ai 5 

VI-O .o4f -10 

loff Vec=O, VI or Vo = 0 to 4.5 V 

VI =O.S V 75 75 
II(hold) Vec=3V 

VI-2V 
A or B ports 

-75 -75 

10ZH VCC- 3.6V, VO=3V 1 

10Zl Vcc = 3.6 V, VO- 0.5 V -1 

Outputs high 0.13 0.19 0.13 

ICC 
Vec = 3.6 V, 10=0, Outputs low S.S 12 S.S 
VI - Vce or GND 

Outputs disabled 0.13 0.19 0.13 

"'ICC1l 
Vec =3 Vt03.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at VCC or GND 

Ci VI- 3 VorO 4.5 4.5 

Cia Vo = 3 VorO 11.5 11.5 

t All typical values are at Vce = 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 Vec 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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MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

20 

5 

-10 

±100 

1 

-1 

0.19 

12 

0.19 

0.2 

UNIT 

V 

V 

V 

JJA 

JJA 

JJA 

JJA 
IIA 

mA 

. mA 

pF 

pF 
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SN54LVT2952,SN74LVT2952 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITli 3-STATE OUTPUTS 
SCBS152D-MAY 1992-REVISEDJULY 1994 

timing requirement over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 

SN54LVT2952 SN74LVT2952 

Vee=3.3V 
Vee=2.7V 

Vee=3.3V 
Vee=2.7V UNIT 

±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 150 150 MHz 

CLKhigh ~" 3.3 3.3 
tw Pulse duration 

~ 
ns 

CLKlow 3.3 3.3 

AorB 
High 2.6 ~2.9 2.5 2.8 

f< 
Setup time before CLKi 

Low 2.6 3.1 2.5 3 
tsu 

~ 
ns 

CE 
High 0.9 0.8 0.9 0.8 

Low 2.5 ,,0 2.7 2.4 2.7 

Hold time after CLKi 
AorB 1.5 ~ 0.7 1.5 0.7 

th 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) 

PARAMETER 
FROM TO 

(INPUT) "(OUTPUT) 

fmax 

tPLH CLKBAor 
CLKAB 

AorB 
tpHL 

tpZH OEBAor 
OEAB 

AorB 
tpZL 

tPHZ OEBAor 
OEAB 

AorB 
tpLZ 

t All typical values are at VCC = 3.3 V, TA = 25°C. 

PRODUCT PREVIEW lnIonnatfon .......... prod_In the _ve or =:.5phaso 01 ~ment. Cha_. dolo end .... 
.. deo!gn goals. Tuaoinstrumanlll ........ the rlghllO or_ .... lhIOtprodu ... __ 

SN54LVT2952 

Vee=3.3V 
Vee=2.7V ±O.3V 

MIN MAX MIN MAX 

~ 
1.3 6.4 ~ 7.4 

1.8 6.1 ~.7 7 

1 6.3 ~ 2.6 7.3 

1.1 6Ai 2.9 8.2 

1 J?l 2.7 7.6 

1.6 '<.5.8 1.7 6 

~TEXAS 
INSTRUMENTS 
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SN74LVT2952 

Vee = 3.3 V 
Vee = 2.7 V UNIT ±O.3V 

MIN TYPt MAX MIN MAX 

150 150 MHz 

1.3 3.6 6.1 2.7 7.1 
ns 

1.8 3.7 6 2.7 6.9 

1 3.2 5.6 2.6 6.7 

1.2 3.2 6.5 
ns 

2.9 8 

1 4.1 6.3 2.7 6.9 

1.6 3.3 5.1 
ns 

1.8 5.3 



SN54LYT2952,SN74LYT2952 
3.3-Y ABT OCTAL BUS TRANSCEIYERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS152D - MAY 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

S1 o Open 

r' 
From Output _ ..... _--4 ..... - 5"'ov°\r°---J 

Under Test 

CL = 50 pF 
(see Note A) T 5000 

TEST S1 

tpLH/tpHL Open 

tpLZ/tpZL 6V 

tpHzltpZH GND 

LOAD CIRCUIT FOR OUTPUTS 

2.7V 
Timing Input ------"1.5 V 

_____ J, 1'-______ OV 

~tw~ 

"~' 3 *:1~'5~V~~~~ :.: V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1-.5-V __ J~~~-.5-V-- :.:V 
tPLH --j.--.l ~ tpHL 

1 1 I ~--VOH 
1 '1.5V I 1.5V 

--+-1 --" I VOL 

tPHL~ ~tPLH 
I~ VOH 

\1.5 V E1.5V 
-- 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 at6V 
(eee Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

14 L.1.. .I 
1 ... u I"" th I 

__ .J*1.5V ~ :.:V 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.5V ~,-1._5_V __ _ 

tpZL~ 14-- 1 

2.7 V 

OV 

1 1 tPLZ-.i ~ 
--';'1 "",,\1 1 1,'-- 3 V 

1 1•5V 1 I VOL+O.3V 
1 • 1 - --- VOL 

1 1 tpHZ~ j.-
tpZH~ j4- 1 

1 --- VOH 
!1.5V ~H-O.3V 

___ 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 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 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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SN54LVT16244A,SN74LVT16244A 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 

• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Members of the Texas Instruments 
Widebus™ Family 

• Supports Mixed-Mode Signal Operation 
(5oV 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 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 

• Supports Live Insertion 

• 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 (DL) and Thin Shrink 
Smail-Outline (DGG) Packages and 38o-mil 
Fine-Pitch Ceramic Flat CWO) Package 
Using 250mll Center-to-Center Spacings 

description 

WITH 3-STATE OUTPUTS 
1992- REVISED JULY 1994 

SN54LVT16244A •.• WD PACKAGE 
SN74LVT16244A ••• DGG OR DL PACKAGE 

(TOP VIEW) 

10E 20E 
1Y1 1A1 
1Y2 3 1A2 

GND GND 
1A3 
1A4 

Vee Vee 
2Y1 2A1 
2Y2 2A2 

GND GND 
2A3 

2Y4 2A4 
3Y1 3A1 
3Y2 3A2 

GND GND 
3Y3 3A3 
3Y4 3A4 
Vee Vee 
4Y1 4A1 
4Y2 4A2 

GND GND 
4Y3 4A3 
4Y4 4A4 
40E 25 30E 

The 'LVT16244A are 16-bit buffers and line drivers designed for low-voltage (3.3-V) Vee operation, but with the 
capability to provide a TTL interface to a 5-V system environment. These 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 active-low 
output-enable (DE) inputs. 

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, 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 SN74LVT16244A is available in Tl's shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O 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 85°C. 

Widebus is a trademark of Texas Instruments Incorporated. 

~TEXAS ' 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

Copyright © 1994. Texas Instruments Incorporated 
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SN54LVT16244A,SN74LVT16244A 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS142C-MAY 1992-REVISEDJULY 1994 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A Y 

L H H 

L L L 

H X Z 

logic symbolt 

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 , r 
1 1'17 

1 2'17 

1 3'17 

1 4'17 

2 

3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

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

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

3Y1 

3Y2 

3Y3 

3Y4 

4Y1 

4Y2 

4Y3 

4Y4 

-!11 TEXAS 
INSTRUMENTS 

logic diagram (positive logic) 

10E 

1A1 47 2 1Y1 

1A2 
46 3 1Y2 

44 5 1Y3 1A3 

43 
1A4 

6 1Y4 

48 
20E 

41 8 2Y1 2A1 

40 9 
2A2 2Y2 

38 11 
2A3 2Y3 

37 12 
2A4 2Y4 

25 
30E 

3A1 36 13 3Y1 

35 14 
3Y2 3A2 

3A3 
33 16 

3Y3 

32 17 
3A4 3Y4 

24 
40E 

30 19 
4Y1 4A1 

4A2 
29 20 4Y2 

27 22 
4A3 4Y3 

26 23 
4A4 4Y4 
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SN54LVT16244A,SN74LVT16244A 
3.3·V ABT 16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS142C - MAY 1992 - REVISED JULY 1994 

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, V, (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: SN54LVT16244A ................................. 96 mA 

SN74LVT16244A ................................. 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16244A . . . . . . . . . . . . . . . . . . . . .. 48 mA 

SN74LVT16244A ...................... 64 mA 
Input clamp current, 1,K (V, < O) ...•...••.....•.•..•....•.....•••.••..••••..•.•.•...•..•.. -50 mA 
Output clamp current, 10K (VO < O) •...••..•..•....•....••....•..••..•••.•..•.•.•...•.•..• -50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package ................. 0.85 W 

DL package . . . . . . . . . . . . . . . . . . .. 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. 

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 flow only when the output is in the high state and Vo > Vcc. 
3. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information, refertothe Package Thennal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 4) 

Vce 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 

Ilt/Ilv Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 4: Unused or floating control Inputs must be held high or low. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54LVT16244A 

MIN MAX 

2.7 3.6 

2 §f 
/f.s 

~5.5 
£; -24 

~ 48 

{f;' 10 

-55 125 

SN74LVT16244A 
UNIT 

MIN MAX 

2.7 3.6 V 

2 V 

0.8 V 

5.5 V 

-32 mA 

64 rnA 

10 ns/V 

-40 85 ·C 
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SN54LVT16244A, SN74LVT16244A 
3.3-V ABT 1~BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS142C- MAY 1992- REVISED JULY 1994 

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

SN54lVT16244A SN74lVT16244A 
PARAMETER TEST CONDITIONS 

MIN MAX MIN TYpt 

VIK Vee~2.7V. 11--18mA -1.2 

Vee ~ MIN to MAX;. 10H = -100 i!A Vee-0.2 Vee-02 

Vee- 2.7V• IOH--8mA 2.4 2.4 
VOH 

IOH--24mA 2 
Vee- 3V 

10H =-32 mA 2 

10l = 100 i!A 0.2 
Vee = 2.7 V 

10l =24 mA 0.5 

10l= 16mA 0.4 
VOL 

10l= 32 mA 0.5 
Vee=3V 

10l = 48 mA 0.5!k 

10l = 64 mA #i 
Vee - 0 or MAX;. VI-5.5V ,.(§10 

VI = Vee or GND Control pins ~ ±1 
II 

Vee = 3.6 V VI-Vee ,~ 1 

VI=O 
Data pins 

~. -5 

loff Vee = O. VI or Vo = 0 to 4.5 V ~ 
VI =0.8V 75 75 

II(hold) Vee- 3V 
VI=2V 

A inputs 
-75 -75 

10ZH Vee =3.6 V. VO=3V 5 

10Zl Vee=3.6V. Vo = 0.5 V -5 

Outputs high 0.09 

ICC 
Vee=3.6V. 10=0. Outputs low 5 
VI - Vee or GND 

Outputs disabled 0.09 

Alee§ 
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 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 TIL voltage level rather than Vee or GND. 

PRODUCT PREVIEW Informadon...-... produeta In Il10_ .. or :s!::1'f1aae 01 development. c_~auc clall and -
lions ant dIIIgn goids. Tuao InaIN ............. Il1o right 10 

or dlaconllnuo_ procIucllwI~nOll'" 
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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 

i!A 

i!A 

i!A 

i!A 
i!A 

mA 

mA 

pF 

pF 



SN54LVT16244A,SN74LVT16244A 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS142C - MAY 1992- REVISED JULY 1994 

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 

t All tYPical values are at Vce = 3.3 V, TA = 25°C. 

PRODUCT PREVIEW InIormalion ........ II\'GW ... 1n Iho _YO or =i>haao of _pment. Cha_riolle data II1d _ 
no "" deoIgn gooil. TualIn.lrumanll _Ihe right to 

go ordilCOn1Inlll_ prod.'" willlOUI notice. 

SN54LVT16244A 

Vee = 3.3 V 
Vee=2.7V 

±O.3V 

MIN MAX M~_ MAX 

1 4.2 j§ 5.1 

1 4.2 fIi: 5.3 

1 5.3~t> 6.4 

1 ~ 6.8 

2.1 Jf.9 6.4 

1.9 '45.3 5.7 

-!!1TEXAS 
INSTRUMENTS 
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SN74LVT16244A 

Vee = 3.3 v 
Vee = 2.7 V UNIT 

±O.3V 

MIN TYPt MAX MIN MAX 

1 2.3 4.1 5 
ns 

1 2.3 4.1 5.2 

1 2.6 5.2 6.3 
ns 

1 2.6 5.2 6.7 

2.2 3.9 5.7 6.3 

2 3.7 5.1 
ns 

5.6 
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SN54lVT16244A,SN74lVT16244A 
3.3-V ABT 16-81T BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS . 
SCBS142C- MAY 1992 - REVISED JULY 1994 

. PARAMETER MEASUREMENT INFORMATION 

o 6V 

From Output _-'_-4~--,\501\01'v0 __ ---/ 
Under Test 

CL=50pF 
(see Note A) T 5000 

S1 o Open 

r' TEST S1 

tPLwtPHL Open 
tPLZ/tpZL 6V 
tPHZ/tpZH GND 

LOAD CIRCUIT FOR OUTPUTS 

Timing Input -------X1.5 V 

-----". 1'------- ov 

2.7 V 

I4--tw~ 

I~M 3 *:1-'_5~V~~-_-:':v 

Input 

VOLTAGE WAVEFORMS 
PULSE DURATION 

2.7 V 

Data Input 

Output 

i4 t ~ th ~ I su I 

--"""'*1.5 V ~ :.:v 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

2.7 V 

(see Note B) ~1.5V ):(1.5 V 
OV 

Control ~1.5V ):(1.5 V 
OV 

tPLH~ ~tPHL 
I 

!1.5V 
I ~VOH 

Output I I 1.5V 
I I VOL 
I ~tPLH tPHL~ 

\1.5V 
pVOH 

Output 1.5V 

- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

Output 
Waveform 1 

S1 at6V 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

tpZL~ 14- I 

1 ItpLZ~ ~ 1,\ I~ 3V 
1 1•5V IvOL+0.3V 
I I --- VOL 
I 1 tpHZ~ j+-

tpZH~ j4- I 
I --- VOH 

!1.5V ~H-0.3V 

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 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 intemal condltlon$ 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 

~1ExAs 
INSTRUMENTS 
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• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Members of the Texas Instruments 
Wldebus™ 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 

• Supports Live Insertion 
• Distributed Vee and GND Pin Configuration 

Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 30e-mil Shrink 
Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mll 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 

description 

SN54LVT16245A,SN74LVT16245A 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBSI43C-MAYI 

SN54LVT16245A ••. WD PACKAGE 
SN74LVT16245A .•• DGG OR DL PACKAGE 

(TOP VIEW) 

1DIR 1 10E 
181 1A1 
182 1A2 

GND 4 GND 
183 1A3 
184 1A4 
Vee Vee 
185 1A5 
186 9 1A6 . 

GND GND 
1A7 

188 1A8 
281 2A1 
282 2A2 

GND GND 
283 2A3 
284 2A4 
Vee Vee 
285 2A5 
286 2A6 

GND GND 
287 2A7 
288 2A8 

2DIR 20E 

The :LVT16245A are 16-bit (dual-octal) noninverting 3-state transceivers designed for low-voltage (3.3-V) Vee 
operation, but with the capability to provide a TTL interface to a 5-V system environment. 

These devices can be used as two 8-bit transceivers or one 16-bit transceiver. They allow 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 (DIRt 
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. 

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 SN74LVT16245A is available in Tl'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 SN54LVT16245A is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16245A is characterized for operation from -40°C to 85°C. 

Widebus is a trademark of Texas Instruments Incorporated. 

,UNLESS OTHERWISE NOTED till. document ... lIlna PRODUC11OH === =r:.: ~ ~:.~.:.c:;r:"confonn to 
ProdUC1lon pl'OClll8lng _ not ....... ar11y Include taa1I~ 
po .......... ~1ExAs 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1994, Texas Instruments Incorporated 
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SN54LVT16245A,SN74LVT16245A 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBSl43C- MAY 1992 - REVISED. JULY 1994 

logic symbolt 

10E 
1DIR 

20E 
2DIR 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

48 
" 1 
'" L 

25 
" 24 
" L 

47 

L 
46 

44 

43 

41 

40 

38 

37 

36 

L 
35 

33 

32 

30 

29 

27 

26 

G3 

3EN1 [BA) 

3 EN2[AB) 

G6 

6 EN4[BA) 

6EN5[AB) , 
V1 <l 

C> 

V4 <l 

C> 

r 

2V 

5V 

FUNCTION TABLE 
(each 8-blt section) 

INPUTS 

OE DIR 
OPERATION 

L L B data 10 A bus 

L H A data 10 B bus 

H X Isolation 

2 

W 
3 

5 

6 

8 

9 

11 

12 

13 

W 
14 

16 

17 

19 

20 

22 

23 

t This symbol is in accordance wilh ANSI/IEEE Sid 91-1984 
and lEe Publication 617-12. 
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SN54LVT16245A, SN74LVT16245A 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBSI43C-MAY 1992-REVISED JULY 1994 

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: SN54LVT16245A ................................. 96 rnA 

SN74LVT16245A ................................. 128 rnA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16245A . . . . . . . . . . . . . . . . . . . . .. 48 rnA 

SN74LVT16245A ...................... 64 rnA 
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) (see Note 3): DGG package ................. 0.85 W 

DL package ................... " 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 device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-{lurrent ratings are observed. 
2. This current will flow only when the output is in the high state and Vo > Vee. 
3. The maximum package power dissipation Is calculated using a junction temperature of 150·e and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considerations application note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SeBDOO2B. 

recommended operating conditions (see Note 4) 

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 4: Unused or floating control mputs must be held high or low. 

PRODUCT PREVIEW InIormaIIon cancorns products In tho _ or 
dBBilln p/1aBs 01 _pmont. CharaCterIstIc _ IIId _ 
Spsclftcatlons .. dBBlgngoids. ___ thorightlO 
changs or discontinue _ products wIIhout nOli ... -!!11ExAs 

INSTRUMENTS 
POST OFFICE eox 655303 • DALLAS. TEXAS 75265 

SN54LVT16245A SN74LVT16245A 
UNIT 

MIN MAX MIN MAX 

2.7 3 . .e 2.7 3.6 V 

2 G 2 V 

!!Jb.8 0.8 V 
.(4 5.5 5.5 V 

.P -24 -32 mA 

.SJ 48 64 mA 

btl:: 10 10 nslV 

-55 125 -40 85 ·e 
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SN54LVT16245A,SN74LVT16245A 
3.3-V ABT 16-81T BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBSI43C-MAY 1992- REVISED JULY 1994 

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

SN54LVT16245A SN74LVT16245A 
PARAMETER TEST CONDITIONS 

MIN TYPt MAX MIN TYPt 

VIK Vee- 2.7V, 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 

IOH=-24mA 2 
Vee- 3V 

IOH=-32mA 2 

10l = 100!IA 0.2 
Vee - 2.7 V 

10l= 24 rnA 0.5 

10L= 16mA 0.4 
VOL 

10L= 32 mA 0.5 
Vee- 3V 

IOL=48mA 0.55 

10L = 64 mA ,:,.. 

Vee=3.6V, VI = Vee or GND J$i ±1 

Vee - 0 or MAX:!:, VI =5.5V 
Control pins 

§i 10 

II VI =5.5V .&"< 20 

Vee- 3.6V VI-Vee A or B ports§ ~v 1 

VI=O _0' -5 

loff Vee=O, VI or Va = 0 to 4.5 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 = 3.6 V, Va- 0.5 V -1 

Outputs high 0.09 

ICC 
Vee - 3.6 V, 10- 0, Outputs low 5 
VI - Vee or GND 

Outputs disabled 0.09 

Alee1l 
Vee =3 Vto 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vec or GND 

Ci VI = 3 VorO 4 

eio Vo=3VorO 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 Information 00 __ • prod_In the IOrmaa .. or 
dellan phaoo 01 _Opmenl. CIIa__ da\1I and olhat' 
apaclflcallono ora daalan goals. ToJas In81rU .............. 1I1o right 10 
chIngo or dlacontlnUe lhI8e ptOdIIcts wIthoUt noIIca. 
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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 

0.09 

5 

0.09 

0.2 

UNIT 

V 

V 

V 

!IA 

!IA 

!IA 

!IA 

!IA 

rnA 

rnA 

pF 

pF 



SN54LVT16245A,SN74LVT16245A 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBSl43C-MAY 1992-REVISEOJULY 1994 

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. 

PROCUCT PREVIEW Inlarmallon ......... producIIln tho _ Of 
dalign ~ or dMIoplllllll. CIIaract8rIIIIc daIII and OIlIer 
opecltlclllona 818 daalgn goala. TualIno"'-_tho rlghlill 
change Of dIacontInuo _ producII wllhoul noll ... 

SN54LVT16245A 

VCC=3.3V 
VCC=2.7V 

±O.3V 

MIN MAX MJll MAX 

§" 
L4V 

/,r" 
;J 

0'" 
~' 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN74LVT16245A 

VCC=3.3V 
Vee = 2.7 V UNIT ±O.3V 

MIN Typf 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 

2.6 4.3 5.8 
ns 

6.1 
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SN54LVT16245A,SN74LVT16245A 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBSl43C - MAY 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

From Output _ ..... _~t-----'50VII'0 \1'"0 __ --/ 

Under Test 

Sl o Open 

rD 

TEST Sl 

CL=50pF 
(see Note A) T sooo 

tPLH/tPHL Open 

tPLZ/tpZL 6V 

tPHZ/tpZH GND 

LOAD CIRCUIT FOR OUTPUTS 

Timing Input -------x1.S V -------I. 1'-______ OV 

2.7 V 

I4---tw~ 

"~I 3 *:l~'S~V~~~~ :.: V 

i4 .~ th .I I tsu I 

__ -,*1.5V E :.:v Data Input 

Input 

VOLTAGE WAVEFORMS 
PULSE DURATION 

2.7 V 
Output 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

2.7 V 

(see Note B) =:¥l.SV )(1.5 V 
I OV 

Control =:¥1.5V ):(l.SV 
OV 

tPLH~ ~tPHL 
tpZL~ 14- I 

Output 1 I tPLZ-.I ~ 
I t1.5V ~VOH Waveform 1 I \. I K 3V 

Output I i 1.SV 
Sl at6V I .1.5 V I V + 0.3 V 

I I OL -- VOL 1 I VOL 
I 

(see Note C) 
I 1 tpHZ~ j.-

tPHL~ ~tPLH 
Output tPZH --+J j+- I 

Waveform 2 1 -- VOH 

\1.5 V 
FVOH 

Output Sl atGND !l.SV ~H-0.3V 1.5V 
(see Note C) - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

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 :5 10 MHz, Zo = 50 n, t, :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 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 

~1ExAs 
INSTRUMENTS 
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SN54LVT16373,SN74LVT16373 
3.3-V ABT 16-BIT TRANSPARENT D-TVPE LATCHES 

WITH 3-STATE OUTPUTS 

• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and low-Static Power 
Dissipation 

• Members 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 2.7V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

• 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 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Supports live Insertion 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mil 
Shrink Smail-Outline (Dl) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 

description 

SCBSI44C- MAY 1992-

SN54LVT16373 ... WD PACKAGE 
SN74LVT16373 ... DGG OR DL PACKAGE 

(TOP VIEW} 

10E 1LE 
1Q1 101 
1Q2 3 102 

GNO 4 GNO 
1Q3 103 
1Q4 104 
Vee 7 Vee 
1Q5 105 
1Q6 40 106 

GNO 39 GNO 
107 11 38 107 
108 37 108 
201 36 201 
202 202 

GNO GNO 
203 203 
204 204 
Vee Vee 
2Q5 205 
206 206 

GNO GNO 
2Q7 207 
208 208 
20E 2LE 

The 'LVT16373 are 16-bit transparent O-type latches with 3-state outputs designed for low-voltage (3.3-V) Vee 
operation, but with the capability to provide a TIL interface to a 5-V system environment. They are particularly 
suitable for implementing buffer registers, I/O ports, bidirectional bus drivers, and working registers. 

These devices 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 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. 

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. 

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. 

Copyright © 1994, Texas Instruments Incorporated 

~1ExAs 
INSTRUMENTS 
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SN54LVT16373,SN74LVT16373 
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBSI44C - MAY 1992 - REVISED JULY 1994 

description (continued) 

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

The SN7 4LVT16373 is available in TI's shrink sma"-outline (DL) and thin shrink sma"-outline (DGG) packages, 
which provide· twice the I/O 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. 

logic symbolt 

10E 

1LE 

20E 

2LE 

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 

"- 1EN 

C3 

"- 2EN 

C4 , 
3D 

40 

OE 
L 

L 

L 

H 

r 2 
1V 

3 

5 

6 

8 

9 

11 

12 

13 
2V 

14 

16 

17 

19 

20 

22 

23 

FUNCTION TABLE 
(each 8-blt section) 

INPUTS OUTPUT 
LE 0 Q 

H H H 

H L L 

L X QO 

X X Z 

logic diagram (positive logic) 

10E~--------~~ 

1LE 

101 _4.;.:;7 ______ -+---i 

1Q1 

1Q2 

1Q3 

104 
To Seven Other Channels 

1Q5 

1Q6 

1Q7 20E 
1Q8 

2Q1 2LE 

2Q2 

2Q3 201 36 

2Q4 

2Q5 

2Q6 

2Q7 

2Q8 To Seven Other Channels 

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

10-16 

~1EXAS 
INSTRUMENTS 

POST OFFICE SOX 655303 • DALLAS, TEXAS 75265 



SN54LVT16373,SN74LVT16373 
3.3-V ABT 16-BIT TRANSPARENT D-TVPE LATCHES 

WITH 3-STATE OUTPUTS 
SCBSl44C-MAY 1992-REVISEDJULY 1994 

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, V, (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, 1,K (V, < 0) .......................................................... -50 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package ................. 0.85 W 

DL package . . . . . . . . . . . . . . . . . . .. 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 condHions 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 clamj:Hlurrent ratings are observed. 
2. This current will flow only when the output is in the high state and Vo > Vee. 
3. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considerationsapplication note in the 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 4) 

Vee Supply voltage 

V,H High-level input voltage 

V,L Low-level input voltage 

V, 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 4: Unused or floating control inputs must be held high or low. 

PRODUCT PREVIEW information concerns products In tho Iormlliva or 
d .. lgn p/Iaae of _opmont. Cha_ _ and othar 
speclftcallo .... daolgn goala. T_lnoIIIImanll _tho~ghtlO 
.... nge 01 dl8conllnuo _ products wllhout noIIce. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DAUAS. TEXAS 75265 

SN54LVT16373 SN74LVT16373 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 .Iff 2 V 

iP~8 0.8 V 

<l'<'5.5 5.5 V 

J!:; -24 -32 mA 

~ 48 64 mA 

!k" 10 10 ns/V 

"-55 125 -40 85 ·C 
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SN54LVT16373, SN74LVT16373 
3.3-V ABT 16-BIT TRANSPARENT D-TVPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBS144C - MAY 1992 - REVISED JULY 1994 

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

TEST CONDITIONS 
SN54LVT16373 SN74LVT16373 

PARAMETER 
TYPt TYPt MIN MAX MIN 

VIK Vee=2.7V. 11=-18mA -1.2 

Vee - MIN to MAX;. 10H =-100 JJA Vee-0.2 Vee-0.2 

Vee=2.7V. IOH=-8mA 2.4 2.4 
VOH 

IOH=-24mA 2 
Vee- 3V 

IOH=-32mA 2 

10L = 100 JJA 0.2 
Vec=2.7V 

IOL=24 mA 0.5 

IOL=16mA 0.4 
VOL 

10L-32 mA 0.5 
Vee=3V 

10L= 48 mA 0.55 

10L= 64 mA 

Vee = 0 or MAX;. VI =5.5V ~ 10 

Control inputs Vee =3.6 V. VI = Vee or GND _~ ±1 
II 

VI = Vee .1# 1 
Data inputs Vee=3.6 V 

VI=O ,,-"" -5 

loff Vee=O. VI or Vo = 0 to 4.5 V $' ±100 

VI-0.8V 75(;)'" 75 
II(hold) Data inputs Vee- 3V 

VI=2V -""It' -75 

10ZH Vee- 3.6V• VO=3V 5 

IOZL Vee- 3.6V• VO= 0.5 V -5 

Outputs high 0.09 

ICC Outputs low Vee =3.6 V. 10=0. 5 

Outputs disabled 
VI - Vee or GND 

0.09 

~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 5 

Co Vo-3VorO 9.5 

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

5 

9.5 

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 

I!A 

I!A 

JJA 

JJA 
I!A 

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 LEl 

th Hold time. data after LEl 

10-18 

SN54LVT16373 

VCC=3.3V 
VCC=2.7V ±O.3V 

MIN MAX ~IN 

3.3 _<i P'~~.3 
0.5 c<J:;G. 0.5 

1.8 « 2 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 7~ 

MAX 

SN74LVT16373 

VCC=3.3V 
VCC=2.7V UNIT ±O.3V 

MIN MAX MIN MAX 

3.3 3.3 ns 

0.5 0.5 ns 

1.8 2 ns 



SN54LVT16373,SN74LVT16373 
3.3-V ABT 16-BITTRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCBS144C-MAY 1992- REVISED JULY 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
. (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tPLH 
0 Q 

tpHL 

tpLH 
LE Q 

tpHL 

tpZH 
OE Q 

tpZL 

tPHZ 

tPLZ 
OE Q 

t All typical values are at Vee = 3.3 V, TA = 25°e. 

PRODUCT PREVIEW In_n _ prodUCIB In II1IlormaIIvaor =phaso 01 _opmant. C_1ic _ ... _ 
IWarodlligngcals. _10_ ........ 1111 right .. 

01 dllCOntinuellleile prodUCIB without noll ... 

SN54LVT16373 

Vcc = 3.3 V 
Vee = 2.7 V 

±O.3V 

MIN MAX MIN MAX 

1.3 5.1 
~" 

5.8 

1.4 5 .it 5.8 

2.1 7 fJ 7.5 

3 8.1 .q,--- 9.4 

1 5.~ 6.4 

1.3 :fi:f 6 

2.7 c.{fj·2 8.2 

2.6 6.1 6.2 

~1ExAs 
INSTRUMENTS 
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SN74LVT16373 

VeC=3.3V 
Vee = 2.7 V UNIT ±O.3V 

MIN TYPt MAX MIN MAX 

1.3 2.7 5 5.7 
ns 

1.4 2.9 4.9 5.7 

2.1 3.6 6 6.8 
ns 

3 4.7 6.9 8.8 

1 2.9 5.3 6.3 
ns 

1.3 3 5.1 5.9 

2.7 4.3 6.8 7.6 
ns 

2.6 4 5.8 5.9 
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SN54LVT16313,SN74LVT16373 
3.3-V ABT 16-BIT TRANSPARENT D-TVPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBSl44C-MAY 1992-REVISEDJULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

From Output _ ..... _~....-_5'V°V°lrn __ ---f 
Under Test 

S1 o Open 

rD 

TEST S1 

CL =50pF 
(see Note A) I soon 

tpLliltpHL Open 
tpLZItPZL 6V 
tpHZltpZH GND 

~OAD CIRCUIT FOR OUTPUTS 

Timing Input -------X1.5 V 
_____ J. 1'-______ 0 V 

2.7V 

14-- tw ----+I 

'"~ 3 *:1'~5V~~~= :.:V 

rtsU·~th~ 
--""*1.5 V E :.:V Data Input 

Input 

VOLTAGE WAVEFORMS 
PULSE DURATION 

2.7 V 
Output 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

2.7 V 

=:J:(1.5V X1•5V =:J:(1.5V ):(1.5 V (see Note B) Control 
OV I OV 

tPLH --J.---.I ~ tpHL 
tpZL -+j 14- I 

Output I I tpLZ -to! ~ 

Output 
1 1 I ~VOH Waveform 1 1,\ I P 3V 1 1.5V I 1.5V 

S1 at6V 1 1•5V IvOL+O.3V 
1 I VOL (see Note C) I I --- VOL 
1 ~tPLH I 1 tpHZ~ j4-

tPHL~ Output tpZH~ j4- I 
Waveform 2 1 --- VOH 

\1.5V 
FVOH 

Output S1 atGND !1.5V ~H-O.3V 1.5V 
(see Note C) - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

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 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 

~1ExAs 
INSTRUMENTS 
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SN54LVT16374,SN74LVT16374 
3.3·V ABT 16·BIT EDGE·TRIGGERED D·TVPE FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
SCBS145C-MAY 1992-REVISEDJULY 1994 

• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and low-Static Power 
Dissipation 

• Members 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 V at Vee = 3.3 V, TA = 25°C 

• 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 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Supports Live Insertion 
• Distributed Vee and GND Pin Configuration 

Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB layout 

• Package Options Include Plastic 300-mll 
Shrink Smail-Outline (Dl) and Thin Shrink 
Smail-Outline (DGG) Packages and 380-mll 
Fine-Pitch Ceramic Flat CWD) Package 
Using 25-mll Center-te-Center Spacings 

description 

SN54LVT16374 ••• WD PACKAGE 
SN74LVT16374 .•. DGG OR DL PACKAGE 

(TOP VIEW) 

10E 1 lCLK 
101 101 
102 102 

GNO GNO 
103 
104 

Vee Vee 
105 105 
106 9 106 

GNO GNO 
107 11 107 
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 'lVT1637 4 are 16-bit edge-triggered D-type flip-flops 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. They are 
particularly suitable for implementing buffer registers, I/O ports, bidirectional bus drivers, and working registers. 

The 'lVT16374 can be used as two a-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 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 the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

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. 

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. 

Copyright © 1994. Texas Instruments Incorporated 
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SN54LVT16374, SN74LVT16374 . 
3.3-V ABT 16-BIT EDGE-TRIGGERED D-TVPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCBS145C- MAY 1992 - REVISED JULY 1994 

description (continued) 

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 SN7 4LVT1637 4 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. 

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. 

logic symbolf 

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 

" 1EN 

C1 

" 2EN 

C2 ., 
10 

20 

OE 
L 
L 
L 
H 

r 2 
1'7 

3 

5 

6 

8 

9 

11 

12 

13 
2'7 

14 

16 

17 

19 

20 

22 

23 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
ClK 0 Q 

l' H H 
l' L L 

H or L X QO 
X X Z 

logic diagram (positive logic) 

10E -=------a 

1CLK 

101 47 

1Q1 

1Q2 

1Q3 

1Q4 
To Seven Other Channels 

1Q5 

1Q6 

1Q7 20E 24 

1Q8 

2Q1 2CLK 

2Q2 

2Q3 201 36 

2Q4 

2Q5 

2Q6 

2Q7 

2Q8 To Seven Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 
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SN54LYT16374,SN74LVT16374 
3.3-Y ABT 16-BIT EDGE-TRIGGERED D-TVPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCBS145C - MAY 1992 - REVISED JULY 1994 

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 rnA 

SN74LVT16374 .................................. 128 rnA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16374 ....................... 48 rnA 

SN74LVT16374 ....................... 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) (see Note 3): DGG package ................. 0.85 W 

DL package . . . . . . . . . . . . . . . . . . .. 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 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 flow only when the output is in the high state and Vo > Vcc. 
3. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information, refertothe Package ThermalGonsiderations application note in the 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 4) 

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 

litlliv Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 4: Unused or floaling control Inputs must be held high or low. 

=
PRODU~VI:,w=-~n~I~'::":U: 

" ca!lo .. .,.daolgn goals. TlJaalnatrumanl8 ........ 1IIe rigid to 
ordlocontlnuo_ PfOd- without nod ... ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75266 

SN54LVT16374 SN74LVT16374 

MIN MAX MIN 
UNIT 

MAX 

2.7 3.~ 2.7 3.6 V 

2 Y;" 2 V 

ilP·8 0.8 V 
~~5.5 5.5 V 

0 -24 -32 mA 

?? 48 64 mA 

IJQ: 10 10 nslV 

-55 125 -40 85 ·C 

10-23 



SN54LVT16374,SN74LVT16374 
3.3-V ABT 16-BIT EDGE-TRIGGERED D-TVPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCBSl45C-MAY 1992- REVISED JULY 1994 

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

SN54LVT16374 SN74LVT16374 
PARAMETER TEST CONDITIONS 

MIN TYPt MAX MIN TYpt 

VIK VCC=2.7V, 11=-lBmA -1.2 

VCC = MIN to MOO, IOH--l001lA VCC-0.2 VCC-0.2 

VCC=2.7V, 10Ha-BmA 2.4 2.4 
VOH 

IOH--24mA 2 
VCC= 3 V 

10H =-32 mA 2 

10L = 100 IlA 0.2 
VCC = 2.7 V 

IOl=24 rnA 0.5 

IOl=16mA 0.4 
VOL 

10l-32 rnA 0.5 
VCC =3V 

IOl-4BmA 0.55 

10l= 64 rnA 

VCC = 0 or MAX;, VI =5.5V _~ 10 

Control inputs VCC = 3.6 V, VI = VCC or GND _~ ±1 
II 

VI=VCC j{I 1 
Data inputs VCC = 3.6 V 

VI=O "" ... -5 

loff VCC-O, VI orVO. 010 4.5 V !Y ±100 

VI =O.BV 75~ 75 
II(hold) Data inputs VCC.3 V 

VI=2V -7Il;-- -75 

10ZH VCC = 3.6 V, VO=2.7V 5 

10Zl VCC = 3.6 V, VO·0.5V -5 

Outputs high 0.1 

ICC Outputs low VCC = 3.6 V, 10=0, 5 

Outputs disabled 
VI - VCC or GND 

0.1 

VCC =3 V to 3.6 V, 
dICC§ One input at VCC - 0.6 V, 0.2 

Other inputs at VCC or GND 

Ci VI =3 VorO 5 

Co Vo=3VorO 9.5 

t All typical values are at VCC = 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 VCC or GND. 

5 

9.5 

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 

IlA 

IlA 

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 

tsu Setup time, data before CLKi 

th Hold time, data after ClKi 

PRODUCT PREVIEW lnIormaIIon concernl prod.'" In tho _ or 
daalgn ~h... of _opment ~1Ic _ and _' 
apeclfl .. _ ... dlllgn gooll. T_lnltrumanl8 ........ tho ~gh111) 
Ch0ng8 or dl8coOUn .. _ produCill wlthOUll101lco. . 
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SN54LVT16374 

VCC = 3.3 V 
VCC=2.7V ±O.3V 

MIN MAX MIN MAX 

0 159 Ir~ 0 150 

3.3 ",,'0 ~~.3 
I High or low 2.2 q~<IJ 2.6 

I High or low 0.6 '<. 0 

:111EXAS 
INSTRUMENTS 

POST OFRCE BOX 655303 • OALLAS. TEXAS 75265 

SN74LVT16374 

VCC = 3.3 
VCC=2.7V UNIT ±O.3V 

MIN MAX MIN MAX 

0 150 0 150 MHz 

3.3 3.3 ns 

2.2 2.6 ns 

0.6 0 ns 



SN54LVT16374,SN74LVT16374 
3.3·V ABT 16·BIT EDGE·TRIGGERED D·TVPE FLlP·FLOPS 

WITH 3·STATE OUTPUTS 
SCBSl45C - MAY 1992 - REVISED JULY 1994 

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 Q 

tPHl 

tpZH 
OE Q 

tpZl 

tPHZ 

tpLZ 
OE Q 

t All typical values are at VCC = 3.3 V, TA = 25°C. 

PRODUCT PREVIEW I_Ion concerna products In tile _ve .. 
dslan ~haae 01 -.,mant. Characla~BIIc da1a and 0 ..... 
_1_0118 ared18lgn goals. ToJaslnstrull18llll ......... 1ho ~ghllO 
change ordlaconan .. _productswithout nodco. 

SN54LVT16374 

Vce=3.3V 
VCC=2.7V 

±O.3V 

MIN MAX MIN MAX 

150 1~ 
1.9 6.6 §! 7.4 

2.3 6.9 ~ 7.5 

1 5.6 
">< 

6.4 

1.3 5§i 6 

2.7 ",<ll2 8.2 

2.6 it 6.1 8.2 

~1ExAs 
INSTRUMENTS 
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SN74LVT16374 

Vee = 3.3 V 
Vee = 2.7 V UNIT 

±O.3V 

MIN TYPt MAX MIN MAX 

150 150 MHz 

1.9 3.6 6.3 7 

2.3 4.1 6.6 
ns 

7.2 

1 2.7 5.3 6.3 

1.3 2.8 5.1 
ns 

5.9 

2.7 4.3 6.8 7.6 
ns 

2.6 3.9 5.8 5.9 
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SN54LVT16374,SN74LVT16374 
3.3~V ABT 16·BIT EDGE·TRIGGERED D·TVPE FLlp·FLOPS 
WITH 3-STATE OUTPUTS 
SCBSl45C -MAY 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o BV 

From Output _ ..... _-41-----"501\011;0 __ ---/ 
Under Test 

CL=SOpF 

(see Note A) T soon 

Sl o Open 

rD 

TEST 

tpLWtPHL 
tpL,ZltpZL 
tpHZltpZH 

LOAD CIRCUIT FOR OUTPUTS 

Sl 

Open 
6V 

GND 

2.7 V 
Timing Input ------X1.5 V 

------'. 1'------- OV 
14-- tw---.j 

"~I 3 *:l.~S~V~-_-_- :.: V 

14 t_ ~~ th ~I 
1 ... u 1 

__ .J*1.SV ~ :.:V Date Input 

Input 

VOLTAGE WAVEFORMS 
PULSE DURATION 

2.7 V 
Output 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

2.7 V 

===>:<l.SV X1•SV ===>:<l.S V ):(1.5 V (see Note B) Control 
OV I OV 

tpLH --J.--.I ~tPHL 
tpZL~ 14- I 

Output I I tPLZ --.I l+-
I 11•sv 

1 ~VOH Waveform 1 1,\ I Kc· 3V 
Output I Sl aUV 1 1•5V I VOL+0.3V I 1.5V 

I I VOL I I --- VOL 
I (see Note C) 

I 1 tpHZ ~ :.--
tPHL~ ~·tPLH 

Output tpZH~ j+- I 
Waveform 2 1 --- VOH 

\l.SV 
pVOH 

Output Sl atGND !1.5V ~H-0.3V 1.SV 
(see Note C) -- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

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 :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 

~1ExAs 
INSTRUMENTS 
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SN54LVT16500,SN74LVT16500 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS146B-MAY 1992- REVISED JULY 1994 

• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Members 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 

• 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 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 

• Supports Live Insertion 
• Distributed Vee and GND Pin Configuration 

Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mll 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 

description 

SN54LVT16500 ••• WD PACKAGE 
SN74LVT16500 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

OEAB 1 
LEAB 

A3 6 

Vee 
A4 
A5 
A6 

GND 11 
A7 
A8 
A9 

Al0 
All 
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 
Bl0 
Bll 
B12 
GND 
B13 
B14 
B15 

Vee 
B16 
B17 
GND 
B18 
CLKBA 

LEBA GND "'1...._....r 

The 'LVT16500 are l8-bit universal bus transceivers 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. 

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). 

Widebus and UBT are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED 1111. d ........ conlBlns PRODUCTION 
DATA I_on currant u or pubUcatlon elate. Praducll conlonn to 
apse_ono per the 18rma of T .... 1 .. lnImenll .lIInderd __ 
Praduc:1lon p ...... ,ng doee not neceeearily Include 188Ung or all 
pIIII!ItIoIS. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • OALLAS. TEXAS 75265 

Copyright © 1994, Texas Instruments Incorporated 
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SN54LVT16500, SN74lVT16500 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS146B-MAY 1992- REVISED JULY 1994 

description (continued) 

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, DE 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 driver. 

The SN7 4LVT16500 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 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. 

10-28 

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. 

~TEXAS 
INSTRUMENTS 
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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 

" 
L, 

" 
" 

SN54LVT16500,SN74LVT16500 
3.3·V ABT 18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS146B-MAY 1992- REVISED JULY 1994 

EN1 
2C3 

C3 
G2 

EN4 

5C6 

L, C6 
~5 f'" 

4-
3D 1 1'\7 

~ 4'\7 1 60 

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 Sid 91-1984 and IEC Publication 617-12. 

-!i11EXAS 
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SN54LVT16500,SN74LVT16500 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS146B-MAY 1992-REVISEDJULY 1994 

logic diagram (positive logic) 

OEAB 

ClKAB 
55 

lEAB 
2 

lEBA 28 

ClKBA 
30 

OEBA --=27-=--_-<1 

A1 --,,3---111-1 ~----~----------~~~~--,1D 
~---IC1 

ClK 

>----0....-:5::..;4:... B1 

1D~-W--W-~===-4-< 
C11----+ .. 

ClK 

~------------~vr--------------~/ 
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 4.6 V 
Input voltage range, V, (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: SN54LVT16500 ................................... 96 mA 

SN74LVT16500 .................................• 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16500 ....................... 48 mA 

SN74LVT16500 ....................... 64 mA 
Input clamp current, ',K (V, < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package .................... 1 W 

DL package .... .. .. .. .. .. . .. ... 1.4 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. 

10-30 

2. This current will flow only when the output is in the high state and Vo > Vcc. 
3. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

, 
For more Information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54LVT16500,SN74LVT16500 
3.3·V ABT 18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS146B- MAY 1992 - REVISED JULY 1994 

recommended operating conditions (see Note 4) 

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 

Atll'N I nput transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 4: Unused or floating control inputs must be held high or low. 

PRODUCT PREVIEW Inlonnallon conCOllll produC1Iln the IonnaIIVI or ===111 n II or _opmant C __ and .... 
.. dOIlgn goala. Tuao IlI81tUmantllIIIIVOI the right 10 gtord __ produC1Iwl1hDut nOlico. . -!!1TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54LVT16500 SN74LVT16500 
UNIT 

MIN MAX MIN MAX 

2.7 3.§. 2.7 3.6 V 

2 .il 2 V 

§.8 0.8 V 
q~ 5.5 5.5 V 

.S; -24 -32 mA 

~ 48 64 mA 

1:;f2: 10 10 ns/V 

-55 125 -40 85 ·e 
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SN54LVT16500,SN74LVT16500 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH S-STATE OUTPUTS 
SCBS146B - MAY 1992 - REVISED JULY 1994 

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

SN54LVT16500 SN74LVT16500 
PARAMETER TEST CONDITIONS 

TYPt TYpt MIN MAX MIN 

VIK Vee .. 2.7V• 11--18mA -1.2 

Vee = MIN to MAX:!:. IOH--l001JA Vee-0.2 Vee-0.2 

Vee=2.7V. IOH=-8mA 2.4 2.4 
VOH 

IOH--·24mA 2 
Vee=3V 

10H =-32 mA 2 

10l -100 IJA 0.2 
Vee -2.7 V 

10L =24 mA 0.5 

IOL-16mA 0.4 
VOL 

10L=32mA 0.5 
Vee=3V 

IOL=48mA 0.55 

10l-64mA "'-
Vee- 3.6V• VI = Vee or GND 1/1' ±1 

Vee = 0 or MAX:!:. VI =5.5V 
Control pins 

It! 10 

II VI =5,5V ;."{, 20 

Vee=3.6V VI = Vee A or B ports§ ~v 5 

VI=O d' -10 

loff Vee- O• VI orVO= Ot04.5 V 4f' 
VI-0.8V 75 75 

II(hold) Vee- 3V 
VI=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 0.12 

ICC 
Vee =3.6 V. 10=0. Outputs low 5 
VI = Vee or GND Outputs 

disabled 
0.12 

Alee~ 
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 3.5 

eio Vo -3 VorO 12 

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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3.5 

12 

MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

20 

5 

-10 

±100 

1 

-1 

0.12 

5 

0.12 

0.2 

UNIT 

V 

V 

V 

IIA 

IIA 

IIA 

IJA 
IIA 

mA 

mA 

pF 

pF 



SN54LVT16500,SN74LVT16500 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS146B - MAY 1992 - REVISED JULY 1994 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 

SN54lVT16500 SN74lVT16500 

VCC=3.3V 
VCC=2.7V 

VCC=3.3V 
VCC=2.7V UNIT ±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 150 0 125 0 150 0 125 MHz 

lE high 3.3 3.;!. 3.3 3.3 
tw Pulse duration 

jgi 
ns 

ClK high or low 3.3 3.3 3.3 

A before ClKABJ. 1.8 §Qi .1 1.8 1.1 

B before ClKBAJ. 1.9 i,r 1.2 1.9 1.2 
tsu Setup time 

A or B before lEJ. , ClK high ~~ 1.3 1.3 
ns 

2.2 2.2 

A or B before lEJ. , ClK low 2.7 rY 1.9 2.7 1.9 

A or B after ClKJ. 1.2 4'" 1.2 1.2 1.2 
th Hold time 

A or B after lEJ. 
'ns 

0.9 1.1 0.9 1.1 

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 
BorA AorB 

tpHl 

tplH 

tpHl 
lEBA or lEAB AorB 

tplH ClKBAor 
ClKAB 

AorB 
tpHl 

tpZH OEBAor 
OEAB 

AorB 
tpZl 

tpHZ OEBAor 
OEAB 

AorB 
tPLZ 

t All typical values are at VCC = 3.3 V, TA = 25°C. 

PRODUCT PREVIEW Information conc:arns proc;Iuctlln the formative or 
deoian p/1a8e 01 _opment. Cha_ data and 01her 
'Peelllca1lono are d .. lgn goals. T .... lnoIrUmantI ........ the right to 
change or discontinue _ procIUC1II without notice. 

SN54lVT16500 

VCC=3.3V 
VCC=2.7V ±O.3V 

MIN MAX MIN MAX 

150 125 

1.7 5.8 7 

1.6 6 j'~ 7.8 

2.3 7.3 /~' 8.9 

2.7 8.2 ~. 9.8 

2 7.t, 8.8 

2.4 Irf 10 

1.2 ~.2 6.1 

1.5 .., 5.9 7 

2.7 7.7 8.6 

2.8 7.3 7.7 

~TEXAS 
INSTRUMENTS 
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SN74lVT16500 

VCC=3.3V 
VCC=2.7V UNIT ±O.3V 

MIN TYPt MAX MIN MAX 

150 125 MHz 

1.7 3 5.4 6.8 
ns 

1.6 3.2 5.9 7.7 

2.3 4 7 8.5 
ns 

2.7 4.3 7.9 9.7 

2 4.1 7 8.3 
ns 

2.4 4.4 7.9 9.9 

1.2 3 5 5.9 
ns 

1.5 3 5.8 6.9 

2.7 4.6 7.4 8.3 

2.8 4.7 6.7 
ns 

7.2 
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SN54LVT16500,SN74LVT16500 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBSI46B-MAY 1992-REVISEDJULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

S1 
From Output __ ----4t-----J5VOOV°>.r----' o Open 

r' Under Test 

CL=50pF 

(see Note A) T 5000 

LOAD CIRCUIT FOR OUTPUTS 

14--- tw--+l 

'"~ 3 *:1~'5~~~~~~ :.:V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=¥ .. 1.5_V __ oJ~ 1.5 V :.: V 

tpLH +--.: ~ tPHL 

1 I ~-VOH 
1 11.5V I 1.5V 

--+1 --J. 1 VOL 

tPHL --l.---.j ~ tPLH 

I ~I VOH 
\1.5 V T1.5V 

. - 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 at6V 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

TEST S1 

tPLWtPHL Open 

tpLzltpZL 6V 

tPHZ/tpZH GND 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

=X1.5V ~,-1._5_V __ _ 

tpZL~ 14- 1 

2.7 V 

OV 

1 I tPLZ-+i ~ 
---;'1 ~{ 1 p .... -- 3 V 

1 ,1.5 V 1 VOL+0.3V 
1 • 1 - --- VOL 

1 I tPHZ -Ill j4-
tPZH -+J j4- 1 

I --- VOH 
!1.5V ~H-0.3V 

_ ..... _oJ. ""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 !l, 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 

~1ExAs 
INSTRUMENTS 
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SN54LVT16501,SN74LVT16501 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

• State-of-the-Art Advanced BICMOS 
Technology (ABn Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• . Members 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 to2.7V 

• 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 = 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 

• Supports Live Insertion 
• Distributed Vee and GND Pin Configuration 

Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 30o-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 3So-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 

description 

WITH 3-STATE OUTPUTS 
I 1994 

SN54LVT16501 ••• WD PACKAGE 
SN74LVT16501 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

OEAB 1 GND 
LEAB CLKAB 

A1 B1 
GND 4 GND 

B2 
A3 B3 

Vee Vee 
A4 49 B4 
A5 9 48 B5 
A6 10 47 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 

The 'LVT16501 are 18-bit universal bus transceivers 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. 

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). 

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. 

UNLESS OTHERWISE NOTED 11110 document contain. PRODUCl1ON 
DATA·~ ~"':~='~tru':;:~conIormto 
~"""Ing does not _~Iy Includa -m 
parametara. 

~1ExAs 
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SN54LVT16501, SN74LVT16501 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS147B- MAY 1992- REVISED JULY 1994 

description (continued) 

10-36 

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 GNO through a pulldown resistor; the minimum value of the resistor is determined by the 
current-sourcing capability of the driver. 

The SN74LVT16501 is available in TI's shrink small-outline (OL) and thin shrink small-outline (OGG) packages, 
which provide 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 full military temperature range of -55°C to 125°C. 
The SN74LVT16501 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, 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 

AI 

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 

~ 
"-

SN54LVT16501,SN74LVT16501 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBSI47B-MAY 1992- REVISED JULY 1994 

ENI 
2C3 

C3 
02 

EN4 
5C6 

~ C6 
~5 ,. 

L.-
3D 1 IV 

W 4V 1 60 

54 

52 
51 

49 

48 

47 

45 

44 

43 

42 

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 Sid 91-1984 and lEe Publication 617-12. 

-!I1TEXAS 
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SN54LVT16501,SN74LVT16501 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS147B- MAY 1992-REVISED JULY 1994 

logic diagram (positive logic) 

OEAB 

ClKAB 
55 

lEAB 
2 

lEBA 28 

ClKBA 
30 

A 1 _3_---41--1 >---~------------~~~_r--~1D 

t-t--IC1 
ClK 

> __ .-~54"- B1 

1D~~~~~~==~-+--< 
C1t---+-e 

ClK 

~------------~v~--------------~ 
To 17 Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwlsenoted)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: SN54LVT16501 ................................... 96 mA 

SN74LVT16501 .................................. 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16501 ....................... 48 mA 

SN74LVT16501 ....................... 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) (see Note 3): DGG package .................... 1 W 

DL package .............. : . . . .. 1.4 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 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. 

10--38 

2. This current will flow only when the output is in the high state and Vo > vee. 
3. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils. 

For more infonnation, refer to the Package ThermalConsiderationsapplication note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature nUniber SeBD002B. 
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SN54LVT16501, SN74LVT16501 
3.3-V ABT 18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS147B - MAY 1992 - REVISED JULY 1994 

recommended operating conditions (see Note 4) 

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 

Atlt.v I nput transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 4: Unused or floating control inputs must be held high or low. 

PRODUCT PREVIEW Inlormallon concame pnMIuCIIln Iha _ or 

~Pha" or dmIopmant. C_ cIaIa and _ 
.. doaIgn goIII. TuasIIlSlrUIIIIIIIII_1ha light to 

nga or dloconllrw._ pnMIUCII without noa ... -!i11ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54LVT16501 SN74LVT16501 
UNIT 

MIN MAX MIN MAX 

2.7 3.~ 2.7 3.6 V 

2 ... 0' 2 V 

~qp.8 0.8 V 

4'" 5.5 5.5 V 

.~ -24 -32 mA 

~ 48 64 rnA 

t:1Q;; 10 10 ns/V 

-55 125 -40 85 ·C 
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SN54LVT16501,SN74LVT16501 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS . 
SCBS147B- MAY 1992 - REVISED JULY 1994 

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

SN54LVT16501 SN74LVT16501 
PARAMETER TEST CONDITIONS 

MIN TYPt MAX MIN TYpt 

VIK Vee=2.7V, 11=-18mA -1.2 

Vee = MIN to MAXt, 10H = -100 JJA Vee-0.2 Vee-0.2 

Vee=2.7V, IOH=-8mA 2.4 2.4 
VOH 

IOH--24mA 2 
Vee=3V 

10H =-32 mA 2 

10l = 100 IJA 0.2 
Vee = 2.7 V 

IOl=24mA 0.5 

10l= 16mA 0.4 
VOL 

10l = 32 mA 0.5 
Vee=3V 

IOl=48mA 0.55 

10l-64 mA ~ 

Vee=3.6V, VI = Vee or GND .~. ±1 

Vee = 0 or MAxt, VI =5.5V 
Control pins /II. 10 

II VI-5.5V A'" 20 

Vee=3.6V VI = Vee A orB ports§ ~ 1 

VI-O d" -5 

loff Vee = 0, VI orVo = o to 4.5 V ~. 

VI·0.8V 75 75 
"(hold) Vee=3V 

VI-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 0.12 

ICC 
Vee- 3.6V, 10- 0, Outputs low 5 
V, = Vee or GND Outputs 

disabled 
0.12 

dlee~ 
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 3.5 

eio Vo=3VorO 12 

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 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. 

1()-40 
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3.5 

12 

MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

20 

1 

-5 

±100 

1 

-1 

0.12 

5 

0.12 

0.2 

UNIT 

V 

V 

V 

IJA 

JJA 

JJA 

JJA 
JJA 

mA 

mA 

pF 

pF 



SN54LVT16501, SN74LVT16501 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS147B - MAY 1992 - REVISED JULY 1994 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 

SN54LVT16501 SN74LVT16501 

Vee=3.3V 
Vee=2.7V 

Vee=3.3V 
Vee = 2.7 V UNIT ±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 150 0 125 0 150 0 125 MHz 

LE high 3.3 3.~ 3.3 3.3 
tw Pulse duration ns 

ClK high or low 3.3 ~ 3.3 3.3 

A before ClKABi 1.6 D·l 1.6 2.1 

B before ClKBA i 1.6 <t 2.1 1.6 2.1 
tsu Setup time 

A or B before lEJ. , ClK high 2.6 ~~ 1.9 2.6 1.9 
ns 

A or B before lEJ. , ClK low 2 ~ 1.3 2 1.3 

A or B after ClKi 2 4,"'" 2.1 . 2 2.1 
th Hold time 

A or B after lEJ. 
ns 

0.9 1.2 0.9 1.2 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(lNPUn 

fmax 

tplH 
BorA 

tpHl 

tPlH 

tpHl 
lEBAorlEAB 

tplH 
ClKBA or ClKAB 

tpHl 

tpZH 
OEBAorOEAB 

tPZl 

tpHZ 
OEBAorOEAB 

tpLZ 

PRODUCT PREVIEW InlOrmaaon ........ prod.'" In 1110_ .... ==00 n 01 _opment Cha_1Ie data end ..... 
0 .. III dooian goal •• Telrao InallUlIIOIIIa ........ lIIo right 10 

nge or dlacontInu.lhoiIo p_ without noIioo. 

SN54LVT16501 

TO Vee=3.3V 
Vee = 2.7 V (OUTPUn ±O.3V 

AorB 

AorB 

AorB 

AorB 

AorB 

MIN MAX MIN 

150 125 

1.7 5.4 

1.6 6 &:1F 
2.3 6.6 .,~ ... 
2.7 8.2 it¥ 
2.5 6.9J 

3.5 ~ 
1.2 ~1 
1.5 ""5.9 

2.7 7.5 

2.8 6.8 

-!!1 TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

MAX 

5.8 

7.8 

7.6 

9.8 

7.9 

10.7 

6.1 

7 

8.5 

7.5 

SN74LVT16501 

Vee = 3.3 V 
Vee=2.7V UNIT ±O.3V 

MIN MAX MIN MAX 

150 125 MHz 

1.7 5.4 6.8 
ns 

1.6 5.9 7.7 

2.3 7 8.5 
ns 

2.7 7.9 9.7 

2.5 7.9 9.2 

3.5 8.9 10.4 
ns 

1.2 5 5.9 
ns 

1.5 5.8 6.9 

2.7 7.4 8.3 
ns 

2.8 6.7 7.2 
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SN54LVT16501, SN74LVT16501 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS147B - MAY 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

From Output _--'_-4~--,\500Mo __ ---" 
Under Test 

S1 o Open 

rD 

TEST S1 

CL=50pF 
(see Note A) T 5000 

tpuiltPHL Open 
tpLZ/tpZL 6V 

tPHz/tPZH GND 

LOAD CIRCUIT FOR OUTPUTS 

Timing Input -------X1.5 V 
_____ J. 1'-______ 0 V 

2.7V 

14-- tw ------tJI 

mp~ 3 *:1'~5~V~~= :.:V Data Input 

I .. t_ ~\., ~I 
I ... u r th I 

__ ..J*1.5V ~ :.:v 

Input 

VOLTAGE WAVEFORMS 
PULSE DURATION 

2.7 V 
Output 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

2.7 V 

, (see Note B) ==>l<1.5V X1•5V 
I OV 

Control ~1.5 V ):(1.5 V 
OV 

tPLH~ r--+ tPHL 
tpZL -+j 14- I 

Output I I tPLZ --.I ~ 
I 

11.5 V 
I ~VOH 1,\ I P 3V Output I Waveform 1 I 1.5V 

S1 at6V 1 1•5V I VOL + 0.3 V 
I I VOL (see Note C) 

I I --- VOL 
1 ~tPLH I 1 tpHZ~ j+-

tPHL --t.--.I Output tpZH ----, j+- I 
Waveform 2 1 --- VOH 

\1.5V 
FVOH 

Output S1 atGND !1.5V ~H-0.3V 1.5V 
(see Note C) -- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

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 s 10 MHz, Zo - 50 n. 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. 

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 Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Members 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 t02.7V 

• 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 

• Supports Live Insertion 
• Distributed Vee and GND Pin Configuration 

Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 30o-mll 
Shrink Small-Outline (DL) and Thin Shrink 
Smail-Outline (DGG) Packages and 38o-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 

description 

SN54LVT16543, SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS148B - MAY 1992 - REVISED JULY 1994 

SN54LVT16543 .•• WD PACKAGE 
SN74LVT16543 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

10EAB 10EBA 
1LEAB 1LE8A 
1CEAB 1CEBA 

GND 4 GND 
1A1 181 
1A2 6 182 
Vee Vee 
1A3 1B3 

184 
1A5 185 

GND GND 
1A6 186 
1A7 187 
1A8 188 
2A1 281 
2A2 2B2 
2A3 283 

GND GND 
2A4 284 
2A5 285 
2A6 286 
Vee Vee 
2A7 287 
2A8 288 

GND GND 
2CEAB 2CE8A 
2LEAB 2LE8A 
20EAB 20E8A 

The 'LVT16543 are 16-bit registered transceivers 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. These devices 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 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. 

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. 

Widebus is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contalnl PRODUCTION 

DATA~:; c:::= :~:!~:.":v .. ,:.rm to =_ p ...... lng _ not ....... ~Iy Includa I8S1Ing J1i 
pararneIInI. 
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SN54LVT16543,SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCB$l48B-MAY 1992-REVISEDJULY 1994 

description (continued) 

The SN74LVT16543 is available in Tl's shrink small-outline (DL) and thin shrink small-outline (DGG) packages, 
which provide 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. 

logic symbolt 

10EBA 

1CEBA 
1LEBA 
10EAB 

1CEAB 
1LEAB 

20EBA 
2CEBA 
2LEBA 
20EAB 
2CEAB 
2LEAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A5 

1A7 

1A8 
2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

56 

54 

65 

1 
3 

2 

29 

31 
30 

28 

26 

27 

5 

5 

8 

9 

10 

12 

13 

14 
15 

15 

17 

19 

20 

21 

23 

24 

]-" 1EN3 
I"- 01 

" 1C5 
r-.. 2EN4 
.... 02 

'" 2C5 
.... 7EN9 
.... 07 
.... 7C11 

" 8EN10 
.... 08 

.... 4C12 r 

L 
V3 50 

P 50 4V 

L 
V9 110 

U 120 10V 

tThis symbol is in accordance with ANSI/IEEE Sid 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 

2B8 

2B7 

2B8 



logic diagram (positive logic) 

10EBA 56 

1CEBA 
54 

1LEBA 
55 

10EAB 

3 
1CEAB 

1LEAB 
2 

1Al 
5 

20EBA 29 

2CEBA 
31 

2LEBA 
30 

20EAB 
28 

26 
2CEAB 

2LEAB 
27 

2A1 
15 

C1 

'---+--flD 

Cl 

1D 

SN54LVT16543,SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBSl48B - MAY 1992 - REVISED JULY 1994 

C1 

1 D 1---+--'-4--~5.;;;;..2 1 B1 

/ 
V 

To Seven Other Channels 

C1 

1D 42 2B1 

~--------~vr--------~/ 

To Seven Other Channels 
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SN54LVT16543,SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS148B-MAY 1992-REVISEDJULY 1994 

CEAB 

H 

X 

L 

L 

L 

FUNCTION TABLEt 
(each 8-blt 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:t: 

L 

H 

t A-to-B data flow is shown; B-to-A flow control is the 
same except that it uses eEBA, LEBA, and OEBA. 

:t: 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 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in tha high 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 TA = 55°C (in still air) (see Note 3): DGG package .................... 1 W 

DL package . . . . . . . . . . . . . . . . . . .. 1.4 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. 

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 flow only when the output is in the high state and Vo > Vee. 
3. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils. 

For more information, refertothe Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SeBD002B. ' 

recommended operating conditions (see Note 4) 

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.t!t.v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 4: Unused or floating control inputs must be held high or low. 

PRODUCT PREVIEW Inlonnlilon .-. produClOln ... _va or e phaae 01 development. C_ cilia and -
caIIo .. nd_igngo8ll. TlJaalnatru ................ rlglltlO 

nga or dlscontInue_ producll wllhoot..ace. 
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SN54LVT16543 SN74LVT16543 

MIN MAX MIN 
UNIT 

MAX 

2.7 3.6 2.7 3.6 V 

2 td7 2 V 

£f8 0.8 V 

~5.5 5.5 V 

/,J -24 -32 mA 

if 48 64 mA 

~ 10 10 nsN 
--55 125 -40 85 ·e 



SN54LVT16543,SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS148B-MAY 1992- REVISED JULY 1994 

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

SN54LVT16543 SN74LVT16543 
PARAMETER TEST CONDITIONS 

MIN TYPt MAX MIN TYPt 

V,K Vee=2.7V, 1,=-1SmA -1.2 

Vee = MIN to MAX:!:, 10H = -100 IlA Vee-0.2 Vee-0.2 

Vee=2.7V, 'OH=-SmA 2.4 2.4 
VOH 

IOH=-24mA 2 
Vee=3V 

10H =-32 mA 2 

10L = 100 JJA 0.2 
Vee=2.7V 

IOL=24mA 0.5 

10L= 16mA 0.4 
VOL 

IOL=32 mA 0.5 
Vee=3V 

IOL=4SmA 0.55 

'OL-64mA ,'l? 
Vcc = 3.6 V, V, - Vec or GND ,§" ±1 

VCC = 0 or MAX:!:, V, =5.5 V 
Control pins 

t>~ 10 

II V, =5.5V ('~ 20 

Vee = 3.6 V V, =Vcc A or B ports§ :li' 5 

V, =0 tP! -10 

loff Vee- O, V, or Vo = 0 to 4.5 V "% 

V, =O.S V 75 75 
"(ho'd) VCC- 3V 

V,-2V 
A or B ports 

-75 -75 

10ZH VCC=3.6 V, VO=3V 1 

10ZL VCC=3.6V, VO=0.5V -1 

Outputs high 0.12 

ICC 
Vec= 3.6 V, 10=0, Outputs low 5 
V, • VCC or GND 

Outputs disabled 0.12 

AICC~ VCC = 3 Vt03.6 V, One input at Vee - 0.6 V, 
0.2 

Other inputs at Vce or GND 

Ci V,=3VorO 4 

eio Vo=3VorO 13 

t All typical values are at VCC = 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 Vce or GND 
If 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 I_on .on ..... p_1n U1e larmallve or dootan p/laoo or development. Cba__ dati and olber 
apecltlcailons .. dookln gooio. TtxIIlnslrumerna ....... U1e ~ghtto 
change Of _nuolheio prodUC18 WIthout nOllco. ~TEXAS 
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4 

13 

MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

20 

5 

-10 

±100 

1 

-1 

0.12 

5 

0.12 

0.2 

UNIT 

V 

V 

V 

JJA 

IlA 

JJA 

IlA 
JJA 

mA 

mA 

pF 

pF 
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SN54LVT16543,SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBSI48B - MAY 1992 - REVISED JULY 1994 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) . 

SN54LVT16543 SN74LVT16543 

VCC=3.3V 
VCC=2.7V 

VCC=3.3V 
VCC=2.7V UNIT 

±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX MIN MAX 

tw Pulse duration, LEAB or LEBA low 3.3 3.3 3.3 3.3 ns 

Data before LEABi or LEBAi 
High 0.8 O.~ 0.8 0.5 ., ns 
Low 1.5 1.5 1.9 

tsu Setup time 
High 0.7 "i$f.4 0.7 0.4 

Data before CEABi or CEBA i 
~: 1.9 

ns 
Low 1.6 1.6 1.9 

Data after LEABi or LEBA i 
High 0.8 Ai 0 0.8 0 

",,0 
ns 

Hold time 
Low 1.2 1.3 1.2 1.3 

th q 
Dala aller CEABf or CEBA i 

High 0.8 0 0.8 0 
ns 

Low 1.3 1.4 1.3 1.4 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

IPLH 
AorB BorA 

IpHL 

IpLH 

IpHL 
LE AorB 

IpZH 
OE AorB 

IPZL 

tpHZ 

IpLZ 
OE AorB 

tPZH 
CE AorB 

IPZL 

IpHZ 
CE AorB 

tpLZ 

t All typical values are al VCC = 3.3 V, TA _ 25°C. 

PRODUCT PREVIEW _ con ..... prod_In ... _oor 
dttl90 phi.. 01 -.p_ C_ datil end .... ..... _ns .. dttl9Ogoolo. _1_ .......... ~glltlO 
Changt.r dllconllnuo _ produCia without nodct. 

SN54LVT16543 

VCC = 3.3 V 
VCC=2.7V ±O.3V 

MIN MAX MIN MAX 

1.4 4.5 5 

1.3 4.5 5.3 

1.3 6.8 l~ 8.5 

1.5 6.5 $ 8.3 

1.4 5.7 ~ 7.3 

1.6 51: 7.4 

2 ii1 6.6 

2.7 ~.2 5.4 

1.4 ... 5.5 6.7 

1.6 5.5 6.7 

2 6.2 6.6 

2.6 5.3 5.5 

~1ExAs 
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SN74LVT16543 

VCC=3.3V 
VCC=2.7V UNIT ±O.3V 

MIN TYpt MAX MIN MAX 

1.4 2.7 4.6 5.5 

1.3 2.9 4.6 
ns 

5.8 

1.7 3.7 6.3 8.1 
ns 

1.9 3.7 6 7.8 

1.5 3.3 5.8 7.6 

1.6 3.3 6.2 8.2 
ns 

2 4.1 6.5 7.1 

2.7 3.9 5.8 
ns 

5.9 

1.5 3.3 6 7.6 
ns 

1.7 3.3 6.4 8.3 

2 4.1 6.4 7.1 

2.6 4 5.4 5.6 
ns 



SN54LVT16543, SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBSl48B-MAY 1992-REVISEDJULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o av 
5000 S1 . 0 Open 

r' 
From OUtput 

Under Test - ...... -4i>---'\/Vv-_-J 

CL=50pF 

(see Note A) T 5000 

TEST S1 

tpUfltpHL Open 
tpLZ/tpZL av 
tPHZ/tpZH GND 

LOAD CIRCUIT FOR OUTPUTS 

2.7V 
Timing Input -------X1.5 V 

____ --J. 1'-______ OV 

II1II lw----.t 

~,.....---~W,.--- 2.7V 

Input ...::.::..t\ . 1\1.5 V 

Input 
(see Note B) 

Output 

Output 

i '-----oV 

VOLTAGE WAVEFORMS 
PULSE DURATION 

--v X 2.7 V 
--41.5 V ,1.5V OV 

tpLH~ ~tPHL 
, 1 i \!"'":::- VOH 
I f1.5V, ~ 

--+-1 --', VOL 

tPHL --l.--.! ~ tpLH 

1 ~ VOH 
\1.5 V T1.n 

. - -- VOL 

VOLTAGE WAVEFORMS 
PROPAGATIQN DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Data Input 

Output 
Control 

Output 
waveform 1 

S1 ataV 
(see Note C) 

Output 
waveform 2 

S1 atGND 
(see Note C) 

I.. ~~ th .I i tsu i 

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

SETUP AND HOLD TIMES 

=X1.5V ~I..1._5V __ _ 

tpZL ~ l1li-- , 

2.7 V 

OV 

1 ItpLZ~ ~ -.......;.,"",,{ 'y::::"'-: -- 3 V 

I ,1.5 V I t~.b..+~~ VOL 

I 1 tpHZ~ j4-
tpZH~ j4- , 

1 --- VOH 
!1.5V ~H-O.3V 

___ oJ. ...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 0, tr s 2.5 ns, tf S 2.5 ns. 
C. Wavefom1 1 is for an output with i$mal conditions such that the output is low except when disabled by the output control. 

Wavefom1 2 is for an output with Infernal conditions such that t!le output Is high except when disabled by tile 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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SN54LVT16600,SN74LVT16600 
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 

• Members of the Texas Instruments 
Widebus™ Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVCC) 

• Supports Unregulated Battery Operation 
Down t02.7V 

• UBTTM (Universal Bus Transceiver) 
Combines D-Type Latches and 0-Type 
Flip-Flops for Operation In Transparent, 
Latched, or Clocked Mode 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat VCC = 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 

• Supports Live Insertion 

• Distributed VCC and GND Pin Configuration 
'MInimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mil 
Shrink Smail-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mll 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mll Center-to-Center Spacings 

description 

SCES001 - JULY 1994 

SN54LVT16600 •.• WD PACKAGE 
SN74LVT16600 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

OEAB CLKENAB 
LEAB CLKAB 

B1 
GND 

A2 B2 
A3 B3 

Vee 7 Vee 
A4 B4 
A5 B5 
A6 B6 

GND 11 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 CLKENBA 

The 'LVT16600 are 18-bit universal bus transceivers 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. 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 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 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. 

Widebus and UBT are trademarks of Texas Instruments Incorporated. 
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SN54LVT16600, SN74LVT16600 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCESOOI - JULY 1994 

description (continued) 

1D-52 

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 pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN7 4LVT16600 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. 

The SN54LVT16600 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16600 is characterized for operation from -40°C to 85°C. 

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 Bot 

H l l X x Bot 

l l l .J, l l 

l l l .J, H H 

l l l H x Bot 

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. 

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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SN54LVT16600,SN74LVT16600 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCESOO1-JULY1994 

logic diagram (positive logic) 

OEAB 

ClKENAB 56 

ClKAB 
55 

lEAB 
2 

lEBA 28 

ClKBA 
30 

ClKENBA 29 

OEBA 
27 

A1 3 
CE 

~---r--------r++--+~-;1D 

..r-+-IC1 
ClK 

CE 
1D~~~-r++------~~-< 

C1t-t~ 

ClK 

\~----------~v~----------~ 
To 17 Other Channels 
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SN54LVT16600,SN74LVT16600 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCES001 -JULY 1994 

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, V, (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: SN54LVT16600 ................................... 96 rnA 

SN74LVT16600 .................................. 128 rnA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16600 ....................... 48 rnA 

SN74LVT16600 ....................... 64 rnA 
Input clamp current, 1,K (V, < 0) .......................................................... -50 rnA 
Output clamp current, 10K (Vo < 0) ...........................•.....•................•.... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package .................... 1 W 

DL package . . . . . . . . . . . . . . . . . . .. 1.4 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 flow only when the output is in the high state and Vo > Vee. 
3. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information, refer to the Package ThermalConsideralionsapplication note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 4) 
SN54LVT16600 SN74LVT16600 

MIN MAX MIN MAX 
UNIT 

VCC Supply voltage 2.7 3.6 2.7 3.6 V 

V,H High-level input voltage 2 2 V 

V,L Low-level input voltage 0.8 0.8 V 

V, Input voHage 5.5 5.5 V 

IOH High-level output current -24 -32 mA 

IOL Low-level output current 48 64 mA 

lltlllv Input transition rise or fall rate I Outputs enabled 10 10 nslV 

TA Operating free-air temperature -55 125 -40 85 ·C 

NOTE 4: Unused or floating control Inputs must be held high or low. 
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SN54LVT16600, SN74LVT16600 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCES001 - JULY 1994 

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

SN54lVT16600 SN74lVT16600 
PARAMETER TEST CONDITIONS 

TYPt TYPt MIN MAX MIN 

VIK Vee=2.7V, 11=-18mA -1.2 

Vee = MIN to MAX:l:, 10H =-100 vA Vee-0.2 Vee-0.2 

Vee = 2.7 V, IOH=-8mA 2.4 2.4 
VOH 

IOH=:"'24mA 2 
Vee=3V 

IOH--32mA 2 

10l = 100 jJA 0.2 
Vee=2.7V 

IOl=24mA 0.5 

IOL=16mA 0.4 
VOL 

10l = 32 mA 0.5 
Vee=3V , 

IOl=48mA 0.55 

10l= 64 mA 

Vee = 3.6 V, VI = Vee or GND ±1 

Vee = 0 or MAX:l:, VI =5.5V 
Control pins 

10 

II VI =5.5 V 20 

Vee=3.6V VI-Vee A orB ports§ 5 

VI=O -10 

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=0.5V -1 

Outputs high 0.12 

ICC 
Vee- 3.6V, 10=0, Outputs low 5 
VI = Vee or GND Outputs 

disabled 
0.12 

Alee1f 
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 3.5 

eio Vo-3VorO 12 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
:l: 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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1 

-1 

0.12 

5 

0.12 

0.2 

UNIT 

V 

V 

V 

jJA 

jJA 

vA 

vA 
vA 

mA 

mA 

pF 

pF 
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SN54LVT16601,SN74LVT16601 
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 

• Members of the Texas Instruments 
W/debus™ Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vee) 

• Supports Unregulated Battery Operation 
Down t02.7V 

• 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 = 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 

• Supports Live Insertion 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mll 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 38o-mll 
Fine-Pitch Ceramic Flat CWO) Package 
Using 25-mil Center-to-Center Spacings 

description 

SCES002-JULY 1994 

SN54LVT16601 ••• WD PACKAGE 
SN74LVT16601 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

OEAB CLKENAB 
LEAB CLKAB 

Al Bl 
GND GND 

A2 B2 
A3 B3 

Vee 7 Vee 
A4 B4 
A5 B5 
A6 B6 

GND 11 GND 
A7 B7 
A8 B8 
A9 B9 

Al0 Bl0 
All Bll 
A12 B12 

GND GND 
A13 B13 
A14 B14 
A15 B15 
Vee Vee 
A16 B16 
Al? B17 

GND GND 
A18 B18 

OEBA CLKBA 
LEBA CLKENBA 

The 'LVT16601 are 18-bit universal bus transceivers 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. These 18-bit universal bus transceivers 
combine D-type 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 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. 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. 

Widebus and UBT are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW InfonnaIIoII concerna pnxIucts In i!IO ...... 1Ive or 
dealgn phase 01 _",mont. CIlaraCler1s11c _ and 01her 
_lIIcatIons .. dealgn goals. _Inatrumants,...,... i!IO ~ghtto 
chango or _nllnue _ prodUCil without noIIce. ~TEXAS 
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SN54LVT16601,SN74LVT16601 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
sceSOO2 - JULY 1994 

description (continued) 

10-58 

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 pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT16601 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 SN54LVT16601 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16601 is characterized for operation from -40°C to 85°C. . 

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 So:!: 

L L L i L L 

L L L i H H 

L L L L X BO:!: 

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. 

:!: 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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SN54LVT16601, SN74LVT16601 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCESOQ2 - JULY 1994 

logic diagram (positive logic) 

OEAB 

ClKENAB 56 

ClKAB 55 

lEAB 
2 

lEBA 28 

ClKBA 
30 

ClKENBA 29 

OEBA 
27 

A1 3 
CE 

~--~------~~~~rr,1D 

.-+-+-IC1 
ClK 

CE 
1D~~~~~-------+--< 

C1t-t~ 

ClK 

\~----------~v~----------~ 
To 17 Other Channels 
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SN54LVT16601, SN74LVT16601 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCESOO2-JULY 1994 

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: SN54LVT16601 ................................... 96 mA 

SN74LVT16601 .................................. 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16601 ....................... 48 mA 

SN74LVT16601 ....................... 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) (see Note 3): DGG paqkage .................... 1 W 

DL package . . . . . . . . . . . . . . . . . . .. 1.4 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. 

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 flow only when the output is in the high state and Vo > Vcc. 
3. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information, refer to the Package ThermalConsiderationsapplication note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 4) 

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 

IJ.t/lJ.v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 4: Unused or floating control inputs must be held high or low. 
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SN54LVT16601 SN74LVT16601 

MIN MAX MIN MAX 
UNIT 

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 

48 64 mA 

10 10 nsN 

-55 125 -40 85 ·.C 



SN54LVT16601,SN74LVT16601 
3.3-V ABT 18·BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCESOO2 C" JULY 1994 

,Iectrical charact,ristics OY,r r,comm'nd~ op,rating fr,,·air mmp,ratur, rang' (unl," 
oth,rwis, not,d) 

SN54LVT16601 SN74LVT16601 
PARAMETER TEST CONDITIONS 

MIN TYpt MAX MIN TYPt 

VIK Vee=2.7V, 11--18mA -1.2 

Vee" MIN to MAXI:, 10H" -100 JJA Vee-0.2 Vee-0.2 

Vee- 2.7V, IOHm-8mA 2.4 2.4 
VOH 

IOH--24mA 2 
Vee- 3V 

10H--32mA 2 

10l - 100 JJA 0.2 
Vee- 2.7V 

IOl=24mA 0.5 

IOl-16 mA 0.4 
VOL 

Vee=3V 
10l-32mA 0.5 

IOl=48mA 0.55 

10l =64 mA 

Vee- 3•6V, VI = Vee or GND ±1 

Vee - 0 or MAX;, VI=5.5V 
Control pins 

10 

II VI -5.5V 20 

Vee" 3.6 V VI-Vee A orB ports§ 5 

VI-O -10 

loff Vec- O, VI orVO - Ot04.5 V 

VI-0.8V 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-0.5V -1 

Outputs high 0.12 

ICC 
Vee = 3.6 V, 10- 0, Outp!JtS low 5 
VI = Vee or GND Outputs 

disabled 
0.12 

Alee~ 
Vee" 3 V to 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vce or GND 

ei VI_3VorO 3.5 

eio Vo-3VorO 12 

t All typIcal values are at Vee _ 3.3 V, TA = 25°C. 
; For conditions shown as MIN or MAX, use the appropriate lIa1ue specified under recommended operating conditions. 
§ Unused pins at Vec 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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• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and low-Static Power 
Dissipation 

• Members of the Texas Instruments 
W/debus™ 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 
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 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Supports live Insertion 
• Distributed Vee and GND Pin Configuration 

Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB layout 

• Package Options Include Plastic 300-mll 
Shrink Small-Outline (Dl) and Thin Shrink 
Small-Outline (DGG) Packages and 38Q-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 

description 

SN54lVT16646,SN74lVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBSI49B-MAY 1992- REVISED JULY 1994 

SN54LVT16646 .•• WD PACKAGE 
SN74LVT16646 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

1DIR 1 
1CLKAB 2 

1SAB 3 
GND 
1Al 

1A4 
1A5 

GND 11 
1A6 
1A7 
lA8 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 
Vee 
2A7 
2A8 

GND 
2SA8 

2CLKA8 
2DIR 

55 
54 
53 
52 
51 
50 
49 
48 
47 

____ .T 

10E 
1CLKBA 
1SBA 
GND 
181 
1B2 
Vee 
1B3 
184 
185 
GND 
1B6 
1B7 
1B8 
2B1 
282 
2B3 
GND 
284 
285 
286 
Vee 
2B7 
288 
GND 
2S8A 
2CLK8A 
20E 

The 'LVT16646 are 16-bit bus transceivers designed for low-voltage (3.3-V) VCC operation, but with the 
capability to provide a TIL interface to a 5-V system environment. 

These devices can be used as two a-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 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. 

Widebus is a trademark of Texas Instruments Incorporated. 
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SN54LVT16646,SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBSI49B-MAY 1992-REVISEDJULY 1994 

description (continued) 

OE 

X 

X 

H 

H 

L 

L 

L 

L 

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 pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN7 4LVT16646 is available in Tl's shrink small-outline (DL) and thin shrink small-outline (DGG) packages, 
which provide twice the I/O 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. 

FUNCTION TABLE 

INPUTS DATAl/Os 
OPERATION OR FUNCTION 

DIR CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8 

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 HorL H or 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 HorL X H Output Input Stored B data to A bus 

H X X L X Input Output Real-time A data to B bus 

H H or L X H 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. 
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DIR CLKAB CLKBA SAB SBA 

L X X X L 

SN54LVT16646,SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS149B- MAY 1992 - REVISED JULY 1994 

< 
~ 
III 

'--v--' 
DE DIR CLKAB CLKBA SAB SBA 
L H X X L X 

REAL·TIME TRANSFER REAL· TIME TRANSFER 
BUSBTOBUSA BUSATO BUS B 

'--v--' '--v--' 
DIR CLKAB CLKBA SAB SBA DE DIR CLKAB CLKBA SAB SBA 

X i X X X L L X H or L X H 

X X i X X L H H orL X H X 
X i i X X 

STORAGE FROM TRANSFER STORED DATA 
A. B. ORAAND B TOAAND/ORB 

Figure 1. Bus-Management Functions 

-!i11ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • OALLAS, TEXAS 75265 10-65 



SN54LYT16646,SN74LYT16646 
3.3-Y ABT 16-BIT BUS TRANSCEIYERS 
WITH 3-STATE OUTPUTS 
SCBS149B - MAY 1992 - REVISED JULY 1994 

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 r-.. 
1 r-.. 

L 
55 

54 

2 

3 

29 r-.. 
28 r-.. 

L 
30 
31 

27 
26 

5 

r 
6 

8 

9 

10 

12 

13 

14 

15 

r 
16 

17 

19 

20 

21 

23 

24 

G3 
3 EN1 [BA] 
3EN2 [AB] 

C4 

G5 

C6 
G7 

G10 
10 EN8 [BA] 
10 EN9 [AB] 

C11 
G12 

C13 

G14 ., r 
>1 5 40 

W V1 51 

60 7 ;::1 
2V 

1 7 

;::1 12 110 
~ V8 12 t 

130 14 ;::1 
9V 

1 14 

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 

1B1 

1B2 

1B3 

1B4 

1B5 

1B6 
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2B3 

2B4 

2B5 

2B6 

2B7 

2B8 



SN54LVT16646, SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS149B-MAY 1992- REVISED JULY 1994 

logic diagram (positive logic) 
10E _5::.:6'-----.--cr~ 

lDIR----=--_-""""----J 

lCLKBA -:5:;:5'---__ +-_______ -1 ~-----___1h 

lSBA -"-'----Ir-.-t >-<1>----------, 

lCLKAB 

lSAB .....:.....---+-i~ >-'p------, 

, 
I 
I 
I 
I 

1 A 1 --=5'---__ -i-l-H I 

I 
52 lBl 

I 
I 
I 
I 

-----~---
oJ 

~--------------~v~----------------J 
20E 

29 To Seven Other Channels 

2DIR 
28 

2CLKBA 
30 

2SBA 

2CLKAB 

2SAB 

2Al _1:..:.5 __ ";--H~ 
+--t-+-1 ___ -.:4=.2 2Bl 

~--------------~v~----------------J 
To Seven Other Channels 
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SN54LVT16646, SN74LVT16646 
3.3-V ABT 1~I!IT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS149B-MAY 1992-REVISEDJULY 1994 

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 voltag~ 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: 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) (see Note 3): DGG package .................... 1 W 

DL package . . . . . . . . . . . . . . . . . . .. 1.4 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. 

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 flow only when the output is in the high state and Va > Vee. 
3. The maximum papkage power dissipetlon is ca.lculated using a junction temperature of 150·e and a board trace length of 750 mils. 

For more information, refertothe Package Thermal Considerations application note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SeBD002B. 

recommended operating condltlcms (see Note 4) 

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 

At/Av Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 4: Unused or floating control inputs must be held high or low. 

PRODUCT PREVIEW I_on ....... praducllin tho_or .... Ian p_ 01 dMIop ___ II1II _ =Olllcdonl.,. .... 1an goIIa. _ ",.II\ImIIII8,...,... tho right 10 
or dIIoonUnuelbeie prod"" wlltloul noll ... 

1<Hl8 
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SN54LVT16646 SN74LVT16646 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 d¥ 2 V 

itI:8 0.8 V 

<t'C5.5 5.5 V 

C -24 -32 mA 

is' 48 64 mA 

~ 10 10 nsN 

-55 125 -40 85 ·e 



SN54LVT16646,SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS149B - MAY 1992 - REVISED JULY 1994 

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

SN54LVT16646 SN74LVT16646 
PARAMETER TEST CONDITIONS 

TYPt TYPt MIN MAX MIN 

VIK Vee =2.7 V, II =-18 mA -1.2 

Vee - MIN to MAX:J:, 10H = -100 IlA Vee-0.2 Vee-0.2 

Vee =2.7 V, IOH=-8mA 2.4 2.4 
VOH 

IOH=-24mA 2 
Vee = 3V 

IOH=-32mA 2 

10L = 100 IlA 0.2 
Vee=2.7V 

10L = 24 mA 0.5 

lOt. = 16mA 0.4 
VOL 

IOl=32 mA 0.5 
Vee = 3V 

IOl=48mA 0.55 

10l=64mA ;It 
Vee=3.6V, VI = Vee or GND s: ±1 

Vee = 0 or MAX:J:, VI =5.5V 
Control pins 

;t;Q;/ 10 

II VI -5.5V cA. 20 

Vee = 3.6 V VI-Vee A or B ports§ er 5 

VI=O .tF! -10 

loff Vee=O, VI or Vo = 0 to 4.5 V 
.., 

VI = 0.8V 75 75 
II(hold) Vee=3V 

VI =2V 
A or B ports 

-75 -75 

10ZH Vee = 3.6 V, VO=3V 1 

10Zl Vee =3.6 V, Vo - 0.5 V -1 

Outputs high 0.12 

ICC 
Vee = 3.6 V, 10=0, Outputs low 5 
VI - Vee or GND 

Outputs disabled 0.12 

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 3.5 

eio Vo-3VorO 12 

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 
~ 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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3.5 

12 

MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

20 

5 

-10 

±100 

1 

-1 

0.12 

5 

0.12 

0.2 

UNIT 

V 

V 

V 

IlA 

JJA 

JJA 

IlA 
JJA 

mA 

mA 

pF 

pF 
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SN54LVT16646, SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS149B- MAY 1992 - REVISED JULY 1994 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 2) 

SN54LVT16646 SN74LVT16646 

Vee=3.3V 
Vee = 2.7 V 

Vee = 3.3 V 
Vee = 2.7 V UNIT ±O.3V ±O.3V 

MIN MAX "t~ MAX MIN MAX MIN MAX 

fclock Clock frequency 0 150 ~o 150 0 150 0 150 MHz 

tw Pulse duration, CLK high or low 3.3 {J.[3.3 3.3 3.3 ns 

Setup time, Data high 1.3 /; 1.4 1.3 1.4 
tsu ns 

A or B before CLKABi or CLKBA i Data low 2.4 jiJ- 3 2.4 3 

Hold time, Data high 0.5 ~. 0 0.5 0 
th A or B after CLKABi or CLKBA i 0.6 "" 

ns 
Data low 0.5 0.5 0.5 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 2) 

SN54LVT16646 SN74LVT16646 

PARAMETER 
FROM TO Vee=3.3V 

Vee = 2.7 V 
Vee = 3.3 V 

Vee = 2.7 V (INPUT) (OUTPUT) ±O.3V ±O.3V 

MIN MAX MIN MAX MIN TYPt MAX MIN MAX 

fmax 150 150 

tpLH CLKBAor 1.8 6 6.9 1.8 3.8 5.7 6.7 

CLKAB 
AorB 

tpHL 2.1 5.9 6.6 2.1 3.9 5.7 6.5 

tpLH 1.3 4.9 ~ 5.6 1.3 3 4.7 5.4 
AorB BorA 

:$f! tpHL 1 4.8 5.8 1 3.1 4.7 5.6 

tpLH 1.4 6.4 .~ 7.4 1.4 4 6.2 7.2 
SBAorSAB+ AorB 

"'" tpHL 1.4 6.4 7.4 1.4 4.3 6.2 7.2 

tpZH 1 5~ 7.4 1 3 5.4 ' 6.4 
OE AorB 

Jfp tPZL 1 7.5 1 3.1 5.6 6.5 

tpHZ 
OE 

2.3 4.15.7 7.1 2.3 4.6 6.5 6.9 
AorB 

tPLZ 2.2 6 6.5 2.2 4.5 5.8 5.9 

tPZH 1 5.9 7.7 1 3.3 5.7 6.7 
DIR AorB 

tpZL 1.2 5.9 7.3 1.2 3.5 5.8 6.7 

tpHZ 1.7 7.3 8.5 1.7 4.7 7.2 8.3 
DIR AorB 

tpLZ 1.5 7.8 7.4 1.5 4.9 6.6 7.2 

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 opposite to that of the bus input. 

PRODUCT PREVIEW Inlormallon concerna produClaln the _va or 
daalgn phaae or davelopment. Characte~01Ic data and o1h1r 
opec_Dna ara daalgn goals. It_inatrumanlO ........ the right to 
cnange or dlaconllnuo _ produCla without nOllos. 

10-70 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



SN54LYT16646,SN74LYT16646 
3.3-Y ABT 16-BIT BUS TRANSCEIYERS 

WITH 3-STATE OUTPUTS 
SCBS149B - MAY 1992- REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

Sl o Open 

r' 
From Output _ ..... _~.----'5Vo0l/'nv---__ ../ 

Under Test 

CL= 50pF 
(see Note A) I 500n 

TEST Sl 

tpLHltPHL Open 

tpLZ'tpZL 6V 
tPHzltpZH GND 

LOAD CIRCUIT FOR OUTPUTS 

2.7V 
Timing Input -------X1.5 V 

____ --J. 1'-______ 0 V 

14------ tw ~ 

'"ort 3 *:1~'5~V~~~~ :.:V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~_1.5_V_..-J~"1-.5-V-- :.: V 

tPLH --f.--.l ~ tPHL 

1 1 1 ~--VOH 
1 !1.5V I 1.5V 

--+-I..-J· I VOL 

tpHL ---l.--.! ~ tpLH 

\L v.::-I VOH 
\.1.5 V T1.5V 

. -- 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 

Sl at6 V 
(see Note C) 

Output 
Waveform 2 

Sl atGND 
(see Note C) 

14 .~ th .1 
1 tsu 1 

--~*1.5V ~ :.:V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

~1.5V ~\..1._5_V __ _ 

tpZL~ 14-- I 

2.7V 

OV 

I 1 tPLZ ~ I+--: 
--or I ""'\\L I 1,'-- 3 V 

I. \.1.5V I", VOL+0.3V 
I . IT --- VOL 
I 1 tpHZ~ j4-

tpZH~ j4- 1 

1 -\ Vc --- VOH 
!1.5V ~H-0.3V 

___ 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 2. Load Circuit and Voltage Waveforms 
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SN54LYT16652,SN74LYT16652 
3.3-Y ABT 16-BIT BUS TRANSCEIYERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBSl50B- MAY 1992- REVISED JULY 1994 

SN54LVTl6652 •.• WD PACKAGE • State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

SN74LVT16652 ••• DGG OR DL PACKAGE 

• Members 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 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 

• Supports Live Insertion 
• Distributed Vee and GND Pin Configuration 

Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 30D-mll 
Shrink Small-Outline (DL) and Thin Shrink 
Smail-Outline (DGG) Packages and 38D-mll 
Fine-Pitch Ceramic Flat CWO) Package 
Using 25-mil Center-to-Center Spacings 

description 

10EAB 
1CLKAB 

1SAB 
GND 

1A1 

Vee 
1A3 
1M 
1A5 

GND 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 
Vee 
2A7 
2A8 

GND 
2SAB 

2CLKAB 
20EAB 

(TOP VIEW) 

1 10EBA 
1CLKBA 
1SBA 
GND 
1B1 
1B2 
Vee 
1B3 

9 1B4 
10 1B5 
11 GND 
12 1B6 
13 1B7 
14 1B8 
15 2B1 
16 2B2 

2B3 
GND 
2B4 
2B5 
2B6 
Vee 
2B7 
2B8 
GND 
2SBA 
2CLKBA 
20EBA 

The 'LVT16652 are 16-bit bus transceivers designed for low-voltage (3.3-V) VCC operation, but with the 
capability to provide a TTL interface to a 5-V system environment. These devices 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. 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. 
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SN54LVT16652,SN74LVT16652 
3.3-V ABT 16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS150B-MAY 1992- REVISED JULY 1994 

description (continued) 

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 pullup 
resistor; the minimum value ofthe 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 SN74LVT16652 is available in TI's shrink small-outline (OL) and thin shrink small-outline (OGG) packages, 
which provide twice the I/O 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 DATAI/Ot 
OPERATION OR FUNCTION 

OEAB OEBA CLKAB CLKBA SAB SBA A1 THRUA8 B1 THRU B8 

L H H orL H orL 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 Unspecifieca: Store A. hold B 

H H t t X; X Input Output Store A in both registers 

L X H or L t X X Unspecified; Input Hold A. store 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 H orL 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 

H L H orL 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 vanety 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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SN54LVT16652,SN74LVT16652 
3.3-V ABT 16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS150B - MAY 1992 - REVISED JULY 1994 

'--v---I 
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 

'--v---I 

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 Hor L H or L H 
X i X X 

i i X X 

STORAGE FROM TRANSFER STORED DATA 
A, B, OR A AND B TOAAND/OR B 

Figure 1. Bus-Management Functions 
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SN54LYT16652,SN74LYT16652 
3.3-Y ABT 16-BIT BUS TRANSCEIYERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBSl50B-MAY 1992-REVISEDJULY 1994 

logic symbolt 

10EBA 

10EAB 

1CLKBA 

1SBA 

1CLKAB 

1SAB 
20EBA 

20EAB 

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 

J 
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 30 

V1 W 4 1 
50 6 ;:::1 

2V I---
1 6 

;:::1 10 90 
V7 U 10 1 
110 12 ;:::1 

8V -
1 12 

tThis symbol is in accordance with ANSVIEEE 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 

1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 



SN54LVT16652,SN74LVT16652 
3.3-V ABT 16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS150B - MAY 1992 - REVISED JULY 1994 

logic diagram (positive logic) 

10EBA 

10EAB 

1CLKBA ....;;.;;.---1----------1 >---------1h 
1SBA --=-------+ ......... >--4>---------, 

1CLKAB 

1SAB --=----+-t.....-t >-<~-----, 

, 
I 

<1---.--+-+.... I 
I 
I 
I 

t-+~-....:::52=--- 1B1 
I 
I 
I 
I 
I 

oJ 

~-------~vr-------~ 
To Seven Other Channels 

20EAB 

2CLKBA ---'-'----1----------1 >------h 
2SBA ....::..:.-----+ ......... >--4>---------, 

2CLKAB 

2SAB -=---+-t.....-t >-1~----, 

2A1 _1'-"'5_.......;--+-t~ 
t-+~-......;.:42:;.... 2B1 

~------------~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 
SCBS150B - MAY 1992 - REVISED JULY 1994 

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) (see Note 3): DGG package .................... 1 W 

DL package . . . . . . . . . . . . . . . . . . .. 1.4 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 flow only when the output is in the high state and Vo > Vcc. 
3. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considerationsapplication note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 4) 

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 

Iltlllv Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 4: Unused or floating control Inputs must be held high or low. 
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SN54LVT16652 SN74LVT16652 

MIN MAX MIN MAX 
UNIT 

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 

48 64 mA 

10 10 nsN 

-55 125 -40 85 ·C 



SN54LVT16652,SN74LVT16652 
3.3-V ABT 16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS150B - MAY 1992 - REVISED JULY 1994 

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

TEST CONDITIONS 
SN54LVT16652 SN74LVT16652 

PARAMETER 
MIN MAX MIN 

VIK Vee- 2.7V, 11--18mA -1.2 

Vee = MIN to MAXt, 10H =-100 IlA Vee-0.2 

Vee = 2.7 V, IOH=-8mA 2.4 2.4 
VOH 

IOH=-24mA 2 
Vee=3V 

IOH=-32mA 2 

10l = 100 IlA 0.2 
Vee=2.7V 

IOl-24mA 0.5 

IOl-16mA 0.4 
VOL 

IOl=32 mA 0.5 
Vee=3V 

IOl=48mA 0.55 

IOlr.64mA 

Vee = 3.6 V, VI = Vee or GND ±1 

Vee = 0 or MAXt, VI-5.5 V 
eontrol pins 

10 

II VI-5.5V 20 

Vee- 3.6V VI = Vee A or B ports; 5 

VI=O -10 

loff Vee- O, VI orVO = Ot04.5 V 

VI =0.8V 75 75 
II(hold) Vee=3V 

VI=2V 
A or B ports 

-75 -75 

10ZH Vee- 3.6V, VO-3V 1 

10Zl Vee = 3.6 V, VO-0.5V -1 

Ouiputs high 0.1 

lee 
Vee =3.6 V, 10- 0, Outputs low 5 
VI - Vee or GND 

Ouiputs 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 

eio Vo = 3 VorO 
.. .. 

t For conditions shown as MIN or MAX, use the appropnate 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 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

20 

5 

-10 

±100 

1 

-1 

0.1 

5 

0.1 

0.2 

UNIT 

V 

V 

V 

IIA 

IIA 

IIA 

IlA 
IlA 

mA 

mA 

pF 

pF 
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SN54LVT16835,SN74LVT16835 
3.3·V ABT 18·BIT UNIVERSAL BUS DRIVERS 

WITH 3-STATE OUTPUTS 

• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Members of the Texas Instruments 
WldebusTl~ Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVee) 

• Supports Unregulated Battery Operation 
Down t02.7V 

• Typical VOlP (Output Grouhd Bounce) 
< O.S Vat Vee = 3.3 V, TA = 25°C 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pull up Resistors 

• Supports Live Insertion 
• Distributed Vee and GND Pin Configuration 

Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mil 
Shrink Smail-Outline (DL) and Thin Shrink 
Smail-Outline (DGG) Packages and 380-mll 
Fine-Pitch Ceramic Flat CWO) Package 
Using 25-mil Center-to-Center Spacings 

description 

The 'LVT16835 are 18-bit universal bus drivers 
deSigned for low-voltage (3.3-V) VCC operation, 
but with the capability to provide a TTL interface to , 
a 5-V system environment. 

SN54LVT16835 ••• WD PACKAGE 
SN74LVT16835 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

NC 1 
NC 
Y1 

GND 4 

Y7 
Y8 
Y9 

Y10 
Y11 
Y12 

GND 
Y13 
Y14 
Y15 

Vee 
Y16 
Y17 

GND 
Y18 
OE 

GND 
NC 
A1 
GND 
A2 
A3 

Vee 
A4 
A5 
A6 
GND 
A7 
A8 
A9 
A10 
A11 
A12 
GND 
A13 
A14 
A15 

Vee 
A16 
A17 
GND 
A18 
ClK 

lE GND 
____ .r 

Data flow from A to Y is controlled by the output-enable (OE) input. These devices operate in the transparent 
mode when the latch-enable (LE) input is high. The A data is latched if the clock (ClK) input is held at a high 
or low logic level. If LE is low, the A-bus data is stored in the latch/flip-flop on the low-to-high transition of the 
clock. 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. 

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 SN7 4LVT16835 is available in TI's shrink small-outline (OL) and thin shrink small-outline (OGG) packages, 
which provide twice the I/O pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 

The SN54LVT16835 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16835 is characterized for operation from -40°C to 85°C. • 

Widebus is a trademark of Texas Instruments Incorporated. 

Copyright © 1994, Texas Instruments Incorporated 
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SN54LVT16835,SN74LVT16835 
3.3-V ABT 18-BIT UNIVERSAL BUS DRIVERS 
WITH 3-8TATE OUTPUTS 
SCBS309A-MARCH 1994-REVISEDJULY 1994 

logic symbol§ 

OE 

CLK 

LE 

Y1 

Y2 

Y3 

Y4 

Y5 
Y6 

Y7 

Y8 

Y9 

Y10 

Y11 

Y12 

Y13 

Y14 

Y15 

Y16 

Y17 

Y18 

FUNCTION TABLE 

INPUTS OUTPUT 

OE LE CLK A Y 

H X X X Z 

L H X L L 

L H X H H 

L L l' L L 

L L l' H H 

L L H X Yot 
L L L X Yo; 

t Output level before the Indicated steady-state 
input conditions were established, provided 
that CLK was high before LE went low. 

; Output level before the indicated steady-state 
input conditions were established. 

27 r-.. EN1 
30 

203 
28 

G 
C3 
Q2 

3 
., I'" 

54 
1V 1 3D 

S 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 36 

23 34 

24 33 

26 31 

§This symbol is In accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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A1 

A2 

A3 

A4 
. AS 

A6 

A7 

A8 

A9 

A10 

A11 

A12 

A13 

A14 

A15 

A16 

A17 

A18 



logic diagram (positive logic) 

OE 27 

ClK --.:.30.:.--__ _� 

lE --.:.28:...-__ _1 

A1 --.;;..54~ __ _I 

SN54LVT16835, SN74LVT16835 
3.3-V ABT 18·BIT UNIVERSAL BUS DRIVERS 

WITH 3·STATE OUTPUTS 

>---+--+--110 
.... -+-IC1 

ClK 

~----~vr------J 

To 17 Other Channels 

SCBS309A-MARCH 1994-REVISEDJULY 1994 

3 Y1 

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: SN54LVT16835 ................................... 96 mA 

SN74LVT16835 .................................. 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16835 ....................... 48 mA 

SN74LVT16835 ....................... 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) (see Note 3): DGG package .................... 1 W 

DL package . . . . . . . . . . . . . . . . . . .. 1.4 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 flow only when the output is in the high state and Vo > Vee. 
3. The maximum package power dissipation is calculated using a iunction temperature of 150·e and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considerations application note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54LVT16835,SN74LVT16835 
3.3-V ABT 18-BIT UNIVERSAL BUS DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS309A- MARCH 1994-REVISEDJULY 1994 

recommended operating conditions (see Note 4) 

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 

AtlAv Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 4: Unused or floating control Inputs must be held high or low. 
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SN54LVT16835 SN74LVT16835 
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 

48 64 mA 

10 10 ns/V 

-55 125 -40 85 ·e 



SN54LVT16835,SN74LVT16835 
3.3-V ABT 18-BIT UNIVERSAL BUS DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS309A- MARCH 1994 - REVISED JULY 1994 

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

SN54LVT16835 SN74LVT16835 
PARAMETER TEST CONDITIONS 

MIN MAX MIN MAX 

VIK Vee =2.7 V, 11=-18mA -1.2 -1.2 

Vee = MIN to MAXt, 10H = -100!IA Vee-0.2 Vee-0.2 

Vee=2.7V, IOH=-8mA 2.4 2.4 
VOH 

IOH=-24mA 2 
Vee=3V 

10H =-32 mA 2 

10l = 100 JJA 0.2 
Vee=2.7V 

IOl=24mA 0.5 

IOl=16mA 0.4 
VOL 

IOl=32mA 0.5 
Vee~ 3V 

IOl=48mA 0.55 

IOl=64 mA 

Vee = 0 or MAXt, VI =5.5 V 10 

VI = Vee or GND Control pins ±1 

II VI = Vee 1 
Vee=3.6V 

VI =5.5V A inputs:j: 20 

VI =0 -5 

loff Vee=O, VI or Vo = 0 to 4.5 V 

VI =0.8V 75 75 
II(hold) Vee E3V 

VI-2V 
j A inputs 

-75 -75 

10ZH Vee = 3.6 V, 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 

Alee§ 
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 

Co Vo=3VorO 
.. .. .. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions . 
:j: 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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0.2 

0.5 

0.4 

0.5 

0.55 

10 

±1 

1 

20 

-5 

±100 

1 

-1 

0.1 

5 

0.1 

0.2 

UNIT 

V 

V 

V 

JJA 

!IA 

!IA 

!IA 

!IA 

mA 

mA 

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 

• Members of the Texas Instruments 
W/debus™ Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vee) 

• Supports Unregulated Battery Opera.tion 
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 

• Supports Live Insertion 
• Distributed Vee and GND Pin Configuration 

Minimizes High-Speed Switching Noise 
• Flow-Through Architecture Optimizes 

PCB Layout 
• Package Options Include Plastic 300-mll 

Shrink Small-Outline (DL) and Thin Shrink 
Smail-Outline (DGG) Packages and 38o-mll 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 

description 

SN54LVT16952,SN74LVT16952 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS151B-MAY 1 

SN54LVT16952 ••• WD PACKAGE 
SN74LVT16952 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

10EAB 1 
1ClKAB 

lCLKENAB 
GND 
lAl 

lA5 
GND 
lA6 
lA7 
lA8 
2Al 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 
Vee 
2A7 
2A8 

GND 
2CLKENAB 

2CLKAB 
20EAB 

11 

10EBA 
55 lCLKBA 
54 lCLKENBA 
53 GND 
52 lBl 

45 
44 
43 
42 
41 

182 
Vee 
183 
lB4 
185 
GND 
186 
187 
188 
281 
282 
283 
GND 
284 
285 
2B6 
Vee 
287 
2B8 
GND 
2CLKENBA 
2CLK8A 
20E8A '"1... __ .r 

The 'LVT16952 are 16-bit registered transceivers designed for low-voltage (3.3-V) Vee operation, but with the 
capability to provide a TTL interface to a 5-V system environment. These devices 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. 

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 SN7 4LVT16952 is available in TI's shrink small-outline (OL) and thin shrink small-outline (OGG) packages, 
which provide twice the I/O 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. 

Copyright © 1994. Texas Instruments Incorporated 
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SN54LVT16952,SN74LVT16952 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBSI51B-MAY 1992- REVISED JULY 1994 

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 "-

26 "-
27 

5 

L 
6 

8 

9 

10 

12 

13 

14 

15 

L 
16 

17 

19 

20 

21 

23 

24 

EN3 

G1 

1C5 

EN4 

Q2 

2C6 

EN9 

G7 

7C11 

EN10 

G8 

8C12 ., r 
V3 50 

W-60 4V 

V9 110 
~ 120 10V 

t This 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 
1B8 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 



logic diagram (positive logic) 

1CLKENAB 

1CLKAB -=-----1 
10EBA 

r-----
, One of Eight 

5' Channels 

1A1~--...... -< , , , , 

CLKENAB 

H 

X 

L 

L 

X 

SN54LVT16952,SN74LVT16952 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS151B-MAY 1992-REVISEDJULY 1994 

FUNCTION TABLEt 

INPUTS OUTPUT 

CLKAB OEAB A B 

X L X BO:l: 

L L X BO:l: 

i L L L 

i L H H 

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. 

:I: Level of B before the indicated steady-state input 
conditions were established. 

- -- ----, , 
1 10EAB 

'52 
~r---~~~--+=: 1B1 , 

I , , L. _______ _ _________ .J 

r-----
, One of Eight 
, Channels 

2A1.:..:15=J-----i...-C , , , , 

\~-----~v~------~ 

To Seven Other Channels 

----, , 
1--I'--__ +-~ ....... -_t'-=42 2B1 , , , , 

L. _______ _ 
_________ .J 

~------~v~------~ 
To Seven Other Channels 
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'SN54LVT16952,SN74LVT16952 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS151 B - MAY 1992 - REVISED JULY 1994 

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, Va (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 (Va < 0) ........................................•.............. -50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package .................... 1 W 

DL package . . . . . . . . . . . . . . . . . . .. 1.4 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 flow only when the output is in the high state and Vo > Vee. 
3. The maximum peckage power dissipation Is calculated using a junction temperature of 150'e and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considellltionsapplication note in the 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SeBD002B. 

recommended operating conditions (see Note 4) 

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 

litlliv Input transition rise or fall rate J Outputs enabled 

TA Operating free-air temperature 

NOTE 4: Unused or floating control inputs must be held high or low. 

PRODUCT PREVIEW In_on concemo products In the _ or 
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SN54LVT16952 SN74LVT16952 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 .iff 2 V 

~:8 0.8 V 

.Q"{;"5.5 5.5 V 

l; -24 -32 mA 

it 48 64 mA 

!if 10 10 nslV 

-55 125 -40 85 'e 



SN54LVT16952,SN74LVT16952 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS151B- MAY 1992- REVISED JULY 1994 

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

SN54LVT16952 SN74LVT16952 
PARAMETER TEST CONDITIONS 

MIN TYPt MAX MIN TYpt 

VIK Vee = 2.7 V, 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 

IOH--24mA 2 
Vee = 3 V 

10H =-32 mA 2 

10l= 100~ 0.2 
Vee=2.7V 

IOl=24 mA 0.5 

IOL-16mA 0.4 
VOL 

10l = 32 mA 0.5 
Vee=3V 

IOl=48mA 0.55 

IOl=64 mA ~ 

Vee=3.6V, VI = Vee or GND $if' ±1 

Vee = 0 or MAX:t:, VI =5.5V 
,Control pins 

~ 10 

II VI =5.5V A"'" 20 

Vee=3.6V VI = Vee AorB ports§ & 1 

VI =0 i¥ -5 

loff Vee = 0, VI or Vo = 0 to 4.5 V 4.'<; 

VI = 0.8V 75 75 
I I (hold) Vee = 3 V 

VI-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 0.12 

ICC 
Vee- 3.6V, 10- 0, Outputs low 5 
VI = Vee or GND Outputs 

disabled 
0.12 

<1leeli 
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 = 3 VorO 13 

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 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. 

PRODUCT PREVIEW In_on concams products In tho larmallve or 
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4 

13 

MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

20 

1 

-5 

±100 

1 

-1 

0.12 

5 

0.12 

0.2 

UNIT 

V 

V 

V 

~ 

~ 

~ 

~ 

~ 

mA 

mA 

pF 

pF 
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· SN54LVT16952, SN74LVT16952 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS151B- MAY 1992 - REVISED JULY 1994 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 

SN54LVT16952 SN74LVT16952 

Vee=3.3V 
Vee=2.7V 

VCC=3.3V 
Vee = 2.7 V UNIT ±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 150 0 150 0 150 0 150 MHz 

ClKEN high 3.3 3& 3.3 3.3 
lw Pulse duration p ns 

CLK high or low 3.3 3.3 3.3 

Date before ClK high or low 2.1 !i4k·9 2.1 2.9 

tsu Setup time ClKEN before ClK, 

1- ~' 1.6 ns 

date high or low 
1.2 1.2 1.6 

Date after ClK high or low 0.7 Ai 0.7 0.7 0.7 

th Hold time ClKEN after ClK, /! ns 
date high or low 

1.4 1.5 1.4 1.5 

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 ClKBAor 
ClKAB 

AorB 
tpHl 

tpZH OEBAor 
OEAB 

AorB 
tpZl 

tPHZ OEBAor 
OEAB 

AorB 
tpLZ 

t All typIcal values are at VCC = 3.3 V, TA = 25°C. 

PRODUCT PREVlEWlnlannallon ........ prodUCIIIn tholormallve or e t>haie 01 doveIofHIIIIII. CIIa __ data and o1IIor 
catlo .. Ira daatan goats. _ tnstnnnsn18 _ tho rlghtto 

go or dlscontlnuelheie proclUCII without ...... 

SN54LVT16952 

Vee=3.3V 
Vee=2.7V ±O.3V 

MIN MAX MIN MAX 

150 ~ 
2 5.4 § 6.1 

2 5.4 f:' 5.7 

1 4.~ 5.8 

1.2 ~ 5.5 

2.3~.7 6.1 

2.2 '" 5.2 5.3 

-!11 TEXAS 
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SN74LVT16952 

Vee = 3.3 V 
Vee = 2.7 V UNIT ±O.3V 

MIN TYPt MAX MIN MAX 

150 150 MHz 

2 3.4 5.8 7.1 

2 3.4 5.8 
ns 

6.9 

1 2.7 5.6 6.7 

1.2 2.7 6.5 
ns 

8 

2.3 3.9 6.3 6.9 

2.2 3.9 5.1 
ns 

5.3 



SN54LVT16952,SN74LVT16952 
3.3-Y ABT 16-BIT REGISTERED TRAt~SCEIYERS 

WITH 3-STATE OUTPUTS 
SCBS1518 - MAY 1992 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

sooo S1 o Open From Output 
Under Test 

CL=50pF 
SOOO 

(see Note A) T 
.". 

LOAD CIRCUIT FOR OUTPUTS 

14 tw--.j 
I I 

Input 3 X1•SV 

VOLTAGE WAVEFORMS 
PULSE DURATION 

r' 
2.7 V 

OV 

Input 
(see Note B) ~ ... 1._S_V_--J~"1.-S-V-- :.:V 

tpLH -H ~ tPHL 

1 1 I \!~-=-~ VOH 
Output 1 !1.5V 1 ~ 

---+-1 --'. 1 VOL 

tPHL~ ~tPLH 
Output 

\L!.r.:':'" VOH 
,,1.SV E1.SV 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NON INVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

VOL 

Timing Input 

Date Input 

Output 
Control 

Output 
Waveform 1 

S1 at6V 
(see Note C) 

Output 
Wavefonn2 

S1 atGND 
(see Note C) 

TEST S1 

tpUi/tpHL Open 
tpLzltpZL 6V 
tPHZ/tpZH GND 

2.7V -------x1.5V 
____ --J. 1"-______ OV 

I0Il .~th.l I tsu I 

__ .J*1.5V ~ :.:V 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.SV ~ .... 1._SV __ _ 

tpZL~ 14- 1 

2.7 V 

OV 

1 I tPLZ-.i ~ 
---r-I '""\1.S V I ~""O-L +-0-.3-V 3 V 

I I t~--- VOL 
I 1 tpHZ~ j4-

tPZH --+j j4- I 
1 --- VOH 

!1.SV ~H-0.3V 
___ -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 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 1. Load Circuit and Voltage Waveforms 
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• 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 

• Members of the Texas Instruments 
W/debus™ Family 

• 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 Vat VCC = 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 

• Supports Live Insertion 
• Distributed Vce and GND Pin Configuration 

Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 3DO-mll 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 38D-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 

description 

SN54LYT162244,SN74LYT162244 
3.3·Y ABT 16·BIT BUFFERS/DRIYERS 

WITH 3·STATE OUTPUTS 
SCBS258C - JUNE 1993 - REVISED SEPTEMBER 1994 

SN54LVT162244 •.• WD PACKAGE 
SN74LVT162244 •.. DGG OR DL PACKAGE 

(TOP VIEW) 

1Yl 
lY2 3 

GND 
1Y3 
1Y4 

Vee 
2Yl 8 
2Y2 9 

GND 

2Y4 
3Yl 
3Y2 

GND 
3Y3 
3Y4 

Vee 
4Yl 
4Y2 

GND 
4Y3 
4Y4 
40E 

48 20E 
47 lAl 
46 lA2 

GND 
lA3 
lA4 

Vee 
2Al 
2A2 
GND 
2A3 
2A4 
3Al 
3A2 
GND 

33 3A3 
32 3A4 

31 Vee 
30 4Al 
29 4A2 
28 GND 
27 4A3 
26 4A4 
25 30E 

The 'LVT162244 are 16-bit buffers and line drivers designed for low-voltage (3.3-V) Vee operation, but with the 
capability to provide a TIL interface to a 5-V system environment. These 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 active-low 
output-enable (OE) inputs. 

The 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. 

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. 

Wldebus is a trademark of Texas Instruments Incorporated. 

Copyright © 1994, Texas Instruments Incorporated 
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SN54LVT162244, SN74LVT162244 
3.3-V ABT 16·81T BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS258C - JUNE 1993 - REVISED SEPTEMBER 1994 

description (continued) 

11-4 

The SN7 4LVT162244 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 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. 

FUNCTION TABLE 
(each 4·bit buffer) 

iNPUTS OUTPUT 

OE A Y 

L H H 

L L L 

H X Z 

~1ExAs 
INSTRUMENTS 
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logic symbolt 

lAl 

lA2 

lA3 

lA4 

2A1 

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 

" EN1 

" EN2 

" EN3 
.t-. EN4 ., r 2 

1 1'17 
3 

5 

6 

8 
1 2'17 

9 

11 

12 

13 
1 3'17 

14 

16 

17 

19 
1 4'17 

20 

22 

23 

1Yl 

1Y2 

lY3 

lY4 

2Yl 

2Y2 

2Y3 

2Y4 

3Yl 

3Y2 

3Y3 

3Y4 

4Y1 

4Y2 

4Y3 

4Y4 

SN54LVT162244,SN74LVT162244 
3.3·V ABT 16-BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS258C - JUNE 1993 - REVISED SEPTEMBER 1994 

logic diagram (positive logic) 

lOE 

1Al 47 2 lYl 

48 3 
lA2 1Y2 

lA3 
44 5 1Y3 

43 6 
1A4 lY4 

20E 
48 

2A1 41 8 2Y1 

40 9 2Y2 2A2 

38 11 
2Y3 2A3 

37 
2A4 

12 2Y4 

30E 
25 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 3Al 36 13 

3Y1 

~TEXAS 
INSTRUMENTS 

3A2 

3A3 

3A4 

40E 

4Al 

4A2 

4A3 

4A4 
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35 

33 

32 

24 

30 

29 

27 

26 

14 
3Y2 

16 
3Y3 

17 
3Y4 

19 
4Y1 

20 4Y2 

22 
4Y3 

23 
4Y4 
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SN54LVT162244,SN74LVT162244 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS258C - JUNE 1993 - REVISED SEPTEMBER 1994 

absolute maximum r~tings 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) (see Note 3): DGG package ................. 0.85 W 

DL package .. .. .. .. .. .. . .. .. ... 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 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 flow only when the output is in the high state and Vo > Vee. 
3. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils. 

For more information, refertothe Package ThermalConsiderationsapplication note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SeBD002B. 

recommended operating conditions (see Note 4) 

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 4: Unused or floating control inputs must be held high or low. 

PRODUCT PREVIEW In_n COIICOIRII producta In Iha_or 
dIolan lIMN 01 development C_tIc data IIId oilier apeclflcallona aredaalgn goiIl. _1 __ Iha rtgh\to 
chango or dllconllnue_ ptOduclS without lI0II01. 
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SN54LVT162244 SN74LVT162244 
UNIT 

MIN MAX MIN MAX 

2.7 3·1i 2.7 3.6 V 

2 iff 2 V 

.¢3t.8 0.8 V 

<.t''''5.5 5.5 V 

C,- -12 -12 rnA 
{;j 12 12 mA 

~ 10 10 ns/V 

-55 125 -40 85 ·e 



SN54LVT162244,SN74LVT162244 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS258C - JUNE 1993 - REVISED SEPTEMBER 1994 

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

SN54LVT162244 SN74LVT162244 
PARAMETER TEST CONDITIONS 

TYPt TYpt MIN MAX MIN 

VIK Vee =2.7 V, 11--1BmA -1.2 

VOH Vee = 3V, IOH=-12mA 2 2 

VOL Vee- 3V, 10l= 12 mA O.B 

Vee = a or MAX;, VI -5.5V 10 

VI = Vee or GND Control pins ±1 
II 

Vee=3.6V VI = Vee 1 
" 

VI=O 
Data pins 

Y; -5 

loff Vee-a, VI or Vo = a to 4.5 V §' 
VI= O.BV 75 q~ 75 

II(hold) Vee=3V 
VI_2V 

A inputs 
-75 .4J -75 

10ZH Vee = 3.6 V, VO=3V ,!iJ 5 

10Zl Vee=3.6V, VO=0.5V .JJ.q; -5 

Outputs high 0.19 

ICC 
Vee- 3.6V, 10=0, Outputs low 5 
VI = Vee or GND 

Outputs disabled 0.19 

alee§ 
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 

Co VO=3 VorO 10 

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. 
§ 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 

O.B 

10 

±1 

1 

-5 

±100 

5 

-5 

0.09 

5 

0.09 

0.2 

UNIT 

V 

V 

V 

IIA 

IIA 

IIA 

IIA 
jJA 

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 DE Y 
tpLZ 

t All typical values are at Vee - 3.3 V, TA = 25°e. 

PRODUCT PREVIEW Inlormallon ........ prodUCIIln IIIe _ .. or =p_ 01 doVtIOpment C_llie daIa and ...... 
... deoIan gooio. T .... lnatrumanIB __ lillie ~ghtto 

or dloconIInuallNia prodUCII wI1hoUl noll ... 

SN54lVT162244 

VCC=3.3V 
VCC=2.7V ±O.3V 

MIN MAX f(ItI MAX 

1.4 5.2 {# 6.1 

1.1 5.1 J§ 6.3 

1 6.( 7.3 

1.4 .~ 7.4 

2.6 ~.9 7.6 

2.6 4:'- 6.1 6.8 

~TEXAS 
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SN74LVT162244 

VCC=3.3V 
VCC=2.7V UNIT ±O.3V 

MIN TYPt MAX MIN MAX 

1.4 3.2 4.9 5.8 
ns 

1.1 3.1 5 6.1 

1 4.7 6.4 7.1 
ns 

1.4 3.4 5.6 7.3 

2.6 4.5 6.6 7.3 
ns 

2.6 3.6 5.B 6.5 
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SN54LVT162244,SN74LVT162244 
3.3·V ABT 16·BIT BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS258C - JUNE 1993 - REVISED SEPTEMBER 1994 

PARAMETER MEASUREMENT INFORMATION 

o 6V 

From Output _--._---4.-____ svovo \r0 __ -./ 
Under Test 

S1 o Open 

r' TEST S1 

CL = 50 pF 
(see Note A) T 5000 

LOAD CIRCUIT FOR OUTPUTS 

I4--tw~ 

'"~ 3 *\,,"'1_'-S_V~~~= :.:V 

Input 

VOLTAGE WAVEFORMS 
PULSE DURATION 

2.7 V 

tpUi/tpHL Open 

tpLZltpZL 6V 
tpHzltpZH GND 

Timing Input -------x1.S V 
____ ....J·I'-______ ov 

2.7 V 

Data Input 

Output 

~ ·~th~ I tsu I 

__ .J*1.5V ~ :.:v 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

2.7 V 

(see Note B) ~1.5V X1•5V 
I OV 

Control ~1.SV ):(1.5 V 
OV 

tpLH --j.---.I ~ tPHL 

Output 
I I I ~VOH I 1.5V I 1.5V 

I I VOL 

tPHL~ ~tPLH 
\1.5 V 

FVOH 
Output 1.5V 

- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

Output 
Waveform 1 

S1 aUV 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

tpZL~ 14- I 
I I tPLZ --to! j.-
I '\ I ~ 3V 1 1•5V I VOL+O.3V 
I I --- VOL 
I I tpHZ~ j4-

tpZH~ j4- I 
I ~-- VOH 

!1.5V ~H-O.3V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH·LEVEL ENABLING 

.. OV 

NOTES: A. CL Includes probe and jig capacitance. 

11-8 

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. 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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• A-Port Outputs 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 

• Members of the Texas Instruments 
Widebus™ Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vce) 

• 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 = O) 

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

• BUS-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Supports Live Insertion 
• Distributed Vce and GND Pin Configuration 

Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-ta-Center Spacings 

description 

SN54LVT162245,SN74LVT162245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS260B - JUNE 1993 - REVISED 

SN54LVT162245 ••• WD PACKAGE 
SN74LVT162245 •.• DGG OR DL PACKAGE 

(TOP VIEW) 

1DIR 10E 
lBl lAl 
lB2 lA2 

GND GND 
lB3 lA3 
lB4 6 lA4 
Vee Vee 
lB5 lA5 
lB6 9 lA6 

GND GND 
lA7 
lA8 

2Bl 2Al 
2B2 2A2 

GND GND 
2B3 2A3 
2B4 2A4 
Vee 31 Vee 
2B5 30 2A5 
2B6 29 2A6 

GND 28 GND 
2B7 27 2A7 
2B8 2A8 

2DIR 20E 

The 'LVT162245 are 16-bit (dual-octal) non inverting 3-state transceivers designed for low-voltage (3.3-V) 
Vee operation, but with the capability to provide a TTL interface to a 5-V system environment. 

These devices can be used as two a-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 atthe 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 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. 

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. 

Widebus is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW In_on ....... products In Ihe _va or 
d.lgn phaSl 01 _opmont. Chi_lie _ and oilier 
speclftcailo .... cleslan goal8. T_In_ ........ 1he right to 
change or dlacontlnu.1hiie products wllllout no1I ... ~1ExAs 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1994, Texas Instruments Incorporated 
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SN54LVT162245,5N74LVT162245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SC8S2608-JUNE 1993-REVISEDJULY 1994 

description (continued) 

The SN7 4LVT162245 is available in Tl'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 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. 

FUNCTION TABLE 
(each 8-blt section) 

INPUTS 

DIR 
OPERATION 

OE 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

logic symbolt logic diagram (positive logic) 

10E 

1DIR 

20E 

48 
'" G3 

1 f'.. 

L 
3EN1 [BA] 

3EN2[AB] 
25 f'.. G6 

1DIR 

2DIR 
24 

'" L 
6EN4 [BA] 

6 EN5[AB] 1A1 

1A1 
47 

, r 
2 

L 
V1 <I 

W t> 2V 

1B1 

46 3 
1A2 1B2 

44 5 
1A3 1B3 

43 6 
1A4 1B4 

1A5 
41 8 

1B5 

1A6 
40 9 

1B6 
38 11 

1A7 1B7 
37 12 

1A8 
38 13 

1B8 2DIR 
2A1 

L 
V4 <I 

W t> 5V 

2B1 

35 14 
2A2 2B2 

2A3 
33 16 

2B3 

2A4 
32 17 

2B4 2A1 
30 19 

2A5 2B5 
29 20 

2A6 2B6 
27 22 

2A7 2B7 
26 23 

2A8 2B8 

tThis symbol is in accordance with ANSIIIEEE Std 91-1984 
and lEG Publication 617-12. 
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To Seven Other Channels 

To Seven Other Channels 

48 
10E 

2 
1B1 

25 
20E 

13 
2B1 



SN54LVT162245,SN74LVT162245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS260B-JUNE 1993- REVISED JULY 1994 

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: SN54LVT162245 (except A port) .................... 96 mA 

SN74LVT162245 (except A port) ................... 128 mA 
A port ............................ : . . . . . . . . . . . . . .. 30 mA 

Current into any output in the high state, 10 (see Note 2): SN54LVT162245 (8 port) .. . . . . . . . . . . . .. 48 mA 
SN74LVT162245 (8 port) ............... 64 mA 
A port ................................ 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) (see Note 3): DGG package ................. 0.85 W 

DL package . . . . . . . . . . . . . . . . . . .. 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. 

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 flow only when the output is in the high state and Va > Vcc. > 
3. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. W 

For more information, refer to the Package Thermal Considellltionsapplication note in the 1994 ABT Advanced BiGMOS Technology >
Data Book, literature number SCSD002B. 

W 
recommended operating conditions (see Note 4) a: 

VCC Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

Sport 
IOH High-level output current 

A port 

Aport 
IOL Low-level output current 

Sport 

b.tlb.v Input transition rise or fall rate Outputs enabled 

TA Operating free-air temperature 

NOTE 4: Unused or floating control Inputs must be held high or low. 
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SN54LVT162245 

MIN MAX 

2.7 3.6 

2 

0.8 

5.5 

-24 

-12 

12 

48 

10 

-55 125 

SN74LVT162245 

MIN MAX 

2.7 3.6 

2 

0.8 

5.5 

-32 

-12 

12 

64 

10 

-40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

nslV 

·C 
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SN54LVT162245,SN74LYT162245 
3.3-Y ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS260B-JUNE 1993-REVISEDJULY 1994 

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

SN54lVT162245 SN74lVT162245 
PARAMETER TEST CONDITIONS 

MIN MAX MIN 

VIK Vee- 2.7V, 11=-1BmA -1.2 

Vee=3V, IOH--12mA A port 2 2 

Vee. MIN to MAXt, 10H • -100 I1A Vee-0.2 Vee-0.2 

VOH Vee = 2.7 V, 10H=-BmA 2.4 2.4 

IOH=-24mA 2 
Vee=3V 

10H =-32 mA 2 

10l- 12 mA A port O.B 

Vee=2.7V 10l - 100 I1A 0.2 

IOl=24 mA 0.5 

VOL IOl-16mA 0.4 

IOl-32mA 
Bport 

0.5 
Vee=3V 

IOl=4BmA 0.5e; 

10l= 64 mA 

Vee- 3.6V, VI - Vee or GND ±1 

Vee = 0 or MAXt, VI =5.5 V 
Control pins 

10 

II VI =5.5V 20 

Vee = 3.6 V VI-Vee A or B ports:l: 5 

VI=O -10 

loff Vee·'O, VI or Vo - 0 to 4.5 V 

VI =O.BV 75 75 
II(hold) Vee- 3V 

VI-2V 
A or B ports 

-75 -75 

10ZH Vee = 3.6 V, VO=3V 1 

10Zl Vee = 3.6 V, 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 

Alee§ 
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 For condllions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions . 

:I: Unused pins at Vee orGND 
§ 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 

O.B 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

20 

5 

-10 

±100 

1 

-1 

0.1 

5 

0.1 

0.2 

UNIT 

V 

V 

V 

I1A 

I1A 

I1A 

I1A 
I1A 

mA 

mA 

pF 

pF 



SN54LVT162373,SN74LVT162373 
3.3·V ABT 16·BITTRANSPARENT O·TYPE LATCHES 

WITH 3·STATE OUTPUTS 

• Output Ports 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 

• Members of the Texas Instruments 
Widebus™ Family 

• Supports Mixed-Mode Signal Operation 
(S-V Input and Output Voltages With 
3.3-V Vce) 

• 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 PuliupReslstors 

• Supports Live Insertion 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mll 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
USing 25-mll Center-to-Center Spacings 

description 

SCBS261B- I 

SN54LVT162373 ••• WD PACKAGE 
SN74LVT162373 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

10E 1 
101 
102 

GNO 4 

107 11 
108 
201 
202 

GNO 
203 
204 
Vee 
205 
206 

GNO 
207 
208 
20E 

lLE 
101 
102 
GNO 
103 
104 
Vee 
105 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 
Vee 
205 
206 
GNO 
207 
208 
2LE 

The 'LVT162373 are16-bit transparent D-type latches with 3-state outputs designed for low-voltage (3.3-V) Vee 
operation, but with the capability to provide a TIL interface to a 5-V system environment. They are particularly 
suitable for implementing buffer registers, I/O ports, bidirectional bus drivers, and working registers. 

These devices 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 (D) inputs. When LE is taken low, the Q outputs are latched at the 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. 

Widebus is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Inlormallon co-..a prod.ctsln the Iormallve or e:5p/1a1e of cIoveIopmonI. - data IIId other 
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SN54LYT162373,SN74LVT162373 
3.3·Y ABT 16·BIT TRANSPARENT D·TYPE LATCHES 
WITH 3·STATE OUTPUTS 
SCBS261 B - JULY 1993 - REVISED JULY 1994 

description (continued) 

11-14 

DE 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. 

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. 

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 SN7 4LVT162373 is available in TI's shrink small-outline (DL) and thin shrink small-outline (DGG) packages, 
which provide twice the 110 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. 

OE 

L 

L 

L 

H 

FUNCTION TABLE 
(each 8-blt section) 

INPUTS OUTPUT 
LE D Q 

H H H 

H L L 

L X 00 
X X Z 
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SN54LVT162373,SN74LVT162373 
3.3-V ABT 16·BIT TRANSPARENT D·TYPE LATCHES 

WITH 3·STATE OUTPUTS 
SCBS261B-JULY 1993- REVISED JULY 1994 

logic symbolt logic diagram (positive logic) 

10E 

1LE 

20E 

2LE 

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 

1EN 

C3 

2EN 

C4 , r 
3D 1'1 

40 2'1 

10E~----------~ 

1LE 

101 _4"'-7 ______ -+ __ -1 

2 
1Q1 

3 
1Q2 

5 
1Q3 

6 

8 
1Q4 

To Seven Other Channels 
1Q5 

9 
1Q6 

11 

12 
1Q7 20E 
1Q8 

13 
2Q1 2LE 

14 
2Q2 

16 

17 
2Q3 201 36 

2Q4 
19 

2Q5 
20 

2Q6 
22 

2Q7 
23 

2Q8 To Seven Other Channels 

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 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) (see Note 3): DGG package ................. 0.85 W 

DL 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 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 flow only when the output is in the high state and Va > Vcc. 
3. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information. refer to the Package Thermal Considerationsapplication note in the 1994 ABT Advanced BiCMOS Technology 
Data Book. literature number SCBD002B. 
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SN54LVT162373, SN74LVT162373 
3.3-V ABT 16-BIT TRANSPARENT D-TVPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBS261 B - JULY 1993 - REVISED JULY 1994 

recommended operating conditions (see Note 4) 

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 

l!.tll!.v Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 4: Unused or floating control Inputs must be held high or low. 

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 mA 

12 12 rnA 

10 10 ns/V 

-55 125 -40 85 ·e 

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

TEST CONDITIONS 
SN54LVT162373 SN74lVT162373 

PARAMETER 
MIN MAX MIN 

VIK Vee- 2.7V, II =-18 rnA -1.2 

VOH Vec- 3V, 10H =-12 rnA 2 2 

VOL Vee- 3V, IOL- 12mA 0.8 

Vee - 0 or MAXt, VI -5.5 V 10 

VI - Vee or GND Control pins ±1 
II 

Vee = 3.6 V VI = Vee 1 

VI-O 
Data pins 

-5 

loff Vee=O, VI or Vo = 0 to 4.5 V 

VI- 0.8 V 75 75 
II(hold) Vee-3 V 

VI =2V 
A inputs 

-75 -75 

10ZH Vee- 3.6V, VO-3V 1 

10Zl Vec= 3.6 V, VO=0.5V -1 

Outputs high 0.19 

ICC 
Vec= 3.6 V, 10- 0, Outputs low 5 
VI - Vee or GND 

Outputs disabled 0.19 

l!.lee:!: 
Vee = 3 Vto 3.6 V, One input at Vee - 0.,6 V, 

0.2 
Other inputs at VCC or GND 

ei VI=3VorO 

Co VO=3 VorO 
.. .. 

t For conditions shown as MIN or MAX, use the appropnate value specified under recommended operating conditions . 
:j: This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GN D. 
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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 
!iA 

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-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 

• Members 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) 
< O.S 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 

• Supports Live Insertion 
• Distributed Vee and GND Pin Configuration 

Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include PlastiC 300-mll 
Shrink Smail-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 3So-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mll Center-ta-Center Spacings 

description 

1994 

SN54LVT162374 •• : WD PACKAGE 
SN74LVT162374 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

10E lCLK 
101 101 
102 3 102 

GNO GNO 
103 103 
104 104 
Vee Vee 
105 105 
106 9 106 

GNO GNO 
107 11 107 
108 108 
201 201 
202 202 

GNO GNO 
203 203 
204 204 
Vee Vee 
205 205 
206 206 

GND GNO 
207 207 
2Q8 208 
20E 2CLK 

The 'lVT16237 4 are l6-bit edge-triggered D-type flip-flops with 3-state outputs deSigned for low-voltage (3.3-V) 
Vce operation, but with the capability to provide a TTL interface to a 5-V system environment. They are 
particularly suitable for implementing buffer registers, I/O ports, bidirectional bus drivers, and working registers. 

The 'lVT16237 4 can be used as two S-bit flip-flops or one l6-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. 

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. 

Widebus is a trademark of Texas Instruments Incorporated. 
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SN54LVT162374, SN7 4LVT16237 4 
3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-8TATE OUTPUTS 
SCBS262B-JULY 1993- REVISED JULY 1994 

description (continued) 

11-18 

The 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. 

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 SN7 4LVT16237 4 is available in TI's shrink small-outline (DL) and thin shrink small-outline (DGG) packages, 
which provide twice the I/O 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. 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 

OE ClK 0 Q 

l i H H 

l i l l 

l l X 00 
H X X Z 

-!llEXAS 
INSTRUMENTS 
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SN54LYT162374,SN74LVT162374 
3.3-YABT 16-BIT EDGE·TRIGGERED D·TYPE FLlp·FLOPS 

WITH 3-STATE OUTPUTS 
SCBS262B-JULY 1993 - REVISED JULY 1994 

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 

1EN 

C1 

2EN 

C2 , r 
10 1'17 

20 2'17 

10E --'------0 

1CLK 

101 _4..:.;7'--__ -+_-1 
2 

1Q1 
3 

1Q2 
5 

100 
6 

8 
1Q4 

To Seven Other Channels 
1Q5 

9 
1Q6 

11 

12 
1Q7 20E 24 

1Q8 
13 

2Q1 2CLK 
14 

2Q2 
16 

17 
2Q3 201 36 

2Q4 
19 

2Q5 
20 

2Q6 
22 

2Q7 
23 

2Q8 To Seven Other Channels 

t This symbol is in accordance with ANSl/lEEEStd 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 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 rnA 
Current into any output in the high state, 10 (see Note 2) ...................................... 30 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) (see Note 3): DGG package ................. 0.85 W 

DL 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 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 flow only when the output is in the high state and Vo > VCC. 
3. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more infonnation, refer to the Package Therrnal Considerations application note in the 1994 ABT AdvancedBiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54LYT162374,SN74LYT162374 
3.3-Y ABT 1~BIT EDGE-TRIGGERED D·TVPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCBS262B-JULY 1993- REVISED JULY 1994 

recommended operating conditions (see Note 4) 

Vee Supply voltage 

VIH High-level input voltage 

Vil low-level input vollege 

VI Input vollege 

10H High-level output current 

10l low-level output current 

allav Input transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 4: Unused or floating control inputs must be held high or low. 

SN54I.VT162374 SN741.VT162374 
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 

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

TEST CONDITIONS 
SN54lVT162374 SN741.VT162374 

PARAMETER 
MIN MAX MIN 

VIK Vee- 2.7V• 11--18mA -1.2 

VOH Vee- 3V• IOH--12mA 2 2 

VOL Vee- 3V• 10l= 12mA 0.8 

Vee - 0 or MAXt. VI-5.5V 10 

VI = Vee or GND Control pins ±1 
II 

Vee- 3.6V VI-Vee 1 

VI=O 
Dale pins 

-5 

loff Vee- O• VI orVO = Oto 4.5 V 

VI = 0.8 V I A Inputs 
75 75 

II(hold) Vee=3V 
VI-2V -75 -75 

10ZH Vee- 3.6V• 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 

alec; 
Vee - 3 Vt03.6 V. One input at Vee - 0.6 V. 

0.2 
Other inputs at Vee or GND 

ei VI- 3 VorO 

Co VO-3VorO 
.. .. 

t For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating condilions . 
=!; 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 

0.8 

10 

±1 

1 

-5 

±100 

1 

-1 

0.1 

5 

0.1 

0.2 

UNIT 

V 

V 

V 

fJA 

IlA 

fJA 

IlA 
fJA 

mA 

mA 

pF 

pF 
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SN54GTL 16612, SN74GTL 16612 
18·BIT GTULVT UNIVERSAL BUS TRANSCEIVERS 

SCBS480A-JUNE 1994- REVISED AUGUST 1994 

• Translates Between GTL Signal Levels and 
LVTTL or 5-V TTL Signal Levels 

• Members of the Texas Instruments 
Wldebusn• Family 

• Supports Mixed-Mode Signal Operation on 
APort 

• usr™ (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops With Qualified Storage Enable 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors on A Port 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic Shrink 
Smail-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages, and 
Ceramic Flat (WD) Package 

description 

These 18-bit registered bus transceivers combine 
D-type latches and D-type flip-flops to allow data 
flow in transparent, latched, and clocked modes. 

The B port operates at GTL levels while the.A port 
and control pins are compatible with 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 (CLKAB and 
CLKBA) inputs. The clock or latch-enable can be 
controlled by the clock-enable (CEAB and CEBA) 
inputs. For A-to-B data flow, the device operates 

SN54GTL16612 ••• WD PACKAGE 
SN74GTL 16612 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

OEAB 
LEAB 

A6 
GND 11 

A7 
A8 
A9 

A10 
A11 
A12 

GND 
A13 
A14 
A15 

Vee (3.3 V) 
A16 
A17 

GND 
A18 

CEAB 
CLKAB 
B1 
GND 
B2 
B3 

Vee (5 V) 
B4 
B5 
B6 
GND 
B7 
B8 
B9 
B10 
B11 
B12 
GND 
B13 
B14 
B15 

VREF 
B16 
B17 
GND 
B18 

OEBA CLKBA 
LEBA CEBA -..... __ .r 

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 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. 

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 SN54GTL16612 is characterized for operation over the full military temperature range of -55°C 
to 125°C. The SN74GTL16612 is characterized for operation from -40°C to 85°C. 

Widebus and UST are trademarks of Texas Instruments Incorporated. 

~TEXAS 
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Copyright © 1994, Texas Instruments Incorporated 
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SN54GTl16612, SN74GTl16612 
18·BIT GTUlVT UNIVERSAL BUS TRANSCEIVERS 

SCBS480A-JUNE 1994- REVISED AUGUST 1994 

FUNCTION TABLEt 

INPUTS OUTPUT 
B MODE 

CEAB OEAB LEAB CLKAB A 

X H X X X Z 

L L L H X BO* 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 t L L 

L L L t 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. 

logic diagram (positive logic) 

OEAB 

CEAB 
56 

CLKAB 
55 

LEAB 
2 

LEBA 
28 

CLKBA 
30 

CEBA 
29 

OEBA 
27 

3 
A 1 -----411--1 

12-4 

CE 
~-~~----~+-~~~+-~1D 

H-+---1C1 

CEI-~t4_~~~~C~LK~_~~ 
10 
C1t-H-" 

CLK 

\~------------~v~--------------J/ 

To 17 Other Channels 
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SN54GTL 16612, SN74GTL 16612 
18·BIT GTULVT UNIVERSAL BUS TRANSCEIVERS 

SCBS480A - JUNE 1994 - REVISED AUGUST 1994 

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

Supply voltage range, Vee: 3.3 V .................................................. -0.5 V to 4.6 V 
5 V ..................................................... -0.5 V to 7 V 

Input voltage range, VI (see Note 1): A port ........................................... -0.5 V to 7 V 
B port ......................................... -0.5 V to 4.6 V 

Voltage range applied to any output in the high 
or power-off state, Vo (see Note 1): A port ....................................... -0.5 V to 7 V 

B port ..................................... -0.5 V to 4.6 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 TA = 55°C (in still air) (see Note 3): DGG package .................... 1 W 

DL package . .. . .. . .. . . .. . .. .... 1.4 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 flow only when the output is in the high state and Va > vee. 
3. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considerations application note inthe 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SeSD002S. 

recommended operating conditions (see Note 4) 
SN54GTL 16612 

MIN NOM MAX 

I Supply voltage, 3.3 V 3.15 3.3 3.45 
Vee I Supply voltage, 5 V 4.75 5 5.25 

VREF Supply voltage 0.8 

VI I nput voltage 
Sport Jlee (3.3 V) 

ExceptS port Jfi 5.5 

VIH High-level input voltage 
Sport VREF+50mV if 
Except Sport 2 A,.'i. 

VIL Low-level input voltage 
Sport 0,y VREF -50mV 

Except Sport .ir 0.8 

11K Input clamp current it' -18 

IOH High-level output current A port -32 

A port 64 
IOL Low-level output current 

8-port 40 

TA Operating free-air temperature -55 125 

NOTE 4: Unused or floating control inputs must be held high or low. 

PRODUCT PREVIEW InIormaIIon COI1C8I118 products In the _YO or 
cIeolan p/IMo 01 _opment. ChoraCIerioII. data and other 
.... Clftcailons ... dealgn gools. T_lnstrumonta ........ the right to 
.hango or dlscontlnu._ products wilhDUI nOlI ... ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN74GTL 16612 
UNIT 

MIN NOM MAX 

3.15 3.3 3.45 
V 

4.75 5 5.25 

0.8 V 

Vee (3.3 V) 
V 

5.5 

VREF+50 mV 
V 

2 

VREF -50mV 
V 

0.8 

-18 rnA 

-32 rnA 

64 
rnA 

40 

-40 85 ·e 
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SN54GTL 16612, SN74GTL 16612 
18·BIT GTULVT UNIVERSAL BUS TRANSCEIVERS 

SCBS480A- JUNE 1994 - REVISED AUGUST 1994 

electrical 'characteristics over recommended operating free-air temperature range, VREF = 0.8 V 
(unless otherwise noted) 

SN54GTL 16612 SN74GTL 16612 
PARAMETER TEST CONDITIONS 

MIN TYPt MAX MIN TYpt 

VIK 
Vee (3.3 V) - 3.15 V. 

11--18mA -1.2 
Vee (5 V) - 4.75 V 

Vee = MIN to MAX:!:. 10H =-100 IIA Vee- 0.2 Vee- 0.2 

VOH Aport Vee (3.3 V) = 3.15 V. IOH=-8mA 2.4 2.4 

Vee (5 V) = 4.75 V IOH=-32mA 2 2 

10L -100 IIA 0.2 

Vee (3.3 V) = 3.15 V. IOL-16mA 0.4 
Aport 

Vee (5 V) = 4.75 V IOl-32 mA 0.5 
VOL 

10l-64mA 0.55 

Bport 
Vee (3.3 V) = 3.15 V. 

10l= 40 mA 0.4 
Vee (5 V) = 4.75 V 

eontrol 
Vee = 0 or MAX:!:. VI-5.5V 10 

pins 

VI-5.5V 20 

II Aport 
Vee (3.3 V) = 3.45 V. 

VI-Vee 1 
Vee (5 V) = 5.25 V 

VI=O Jt:"30 

Vee (3.3 V) = 3.45 V. VI- Vee (3.3 V) .4': 5 
Bport 

Vee (5 V) = 5.25 V VI=O ~ -5 

loff Aport Vee- O. VI orVo - Ot04.5 V (J 100 

Vee (3.3 V) - 3.15 V. VI =0.8V 75 {;)"" 75 
II(hold) Aport 

Vee (5 V) - 4.75 V VI-2V -7~ -75 

Aport Vee (3.3 V) = 3.45 V. VO-3V 1 
10ZH 

Bport Vee (5 V) = 5.25 V VO- 1.2V 10 

A port Vee (3.3 V) = 3.45 V. Vo = 0.5 V -1 
10Zl 

B port Vee (5 V) - 5.25 V Vo = 0.4 V -10 

Vee (3.3 V) - 3.45 V. Outputs high 1 

lee (3.3 V) A or B port Vee (5 V) = 5.25 V. Outputs low 5 
10=0. 
VI = Vee (3.3 V) or GND Outputs disabled 1 

Vee (3.3 V) - 3.45 V. Outputs high 120 

lee (5 V) A or B port Vee (5 V) - 5.25 V. Outputs low 120 
10=0. 
VI = Vee (5 V) or GND Outputs disabled 120 

Vee (3.3 V) = 3.45 V. Vee (5 V) - 5.25 V. 
alee§ A or control inputs at Vee (3.3 V) or GND. 1 

One input at 2.7 V 

Ci 
eontrol 

VI=3.15VorO 3.5 
pins 

A port Vo - 3.15 VorO 12 
Cio 

Bport Per IEEE 1194.0-1991 5 

t All typical values are at Vce (3.3 \I) = 3.3 V. Vee (5 V) = 5 V. TA = 25"e. 
:!: 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 Vce or GND. 

PRODUCT PREVIEW Infarma110n cancema productB In Ihllorma1Ive or 
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3.5 

12 

MAX 

-1.2 

0.2 

0.4 

0.5 

0.55 

0.4 

10 

20 

1 

-30 

5 

-5 

100 

1 

10 

-1 

-10 

1 

5 

1 

120 

120 

120 

1 

5 

UNIT 

V 

V 

V 

JlA 

JlA 

JlA 

JlA 

JlA 

mA 

mA 

mA 

pF 

pF 



SN54GTL 16612, SN74GTL 16612 
18-BIT GTULVT UNIVERSAL BUS TRANSCEIVERS 

SC.BS480A - JUNE 1994 - REVISED AUGUST 1994 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature, VREF = 0.8 V (unless otherwise noted) 

SN54GTL 16612 SN74GTL 16612 

MIN MAX MIN MAX 
UNIT 

fclock Clock frequency 0 95 0 95 MHz 

LE high 3.3 '*' 3.3 
tw Pulse duration ns 

CLK high or low 5.6 ~ 5.6 

Data before CLKi 2.5 ~~ 2.5 

tsu Setup time Data before LEt 0.9 h. 0.9 ns 

CE before CLKi 2.f3 2.1 

Data after CLKi # 2.7 

th Hold time Data after LEt <t3.4 3.4 ns 

CE afterCLKi 1.5 1.5 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, VREF = 0.8 V (see Figure 1) 

FROM TO SN54GTL 16612 
PARAMETER 

PNPUT) (OUTPUT) TYPt MIN MAX 

fmax 95 

tPLH 1 2.6 3.8 
A B 

tpHL 1 2.2 4 

tpLH 1.8 3.6 5.4 
LEAB B 

tpHL 1.5 3.3 5.5 

tPLH 1.8 3.7 5.3 
CLKAB B 

3.3 ~.5 tPHL 1.5 

tpLH 
OEAB 

1.6 3.3~ 4.7 
B 

tpHL 1.3 3,$" 5.5 

tr Transition time, B outputs (0.5 V to 1 V) f,3 

tf Transition time, B outputs (1 V to 0.5 V) ;0).5 

tpLH 2J? 4.8 6.9 
B A 

1.4< tpHL 3.6 5.1 

tpLH 2.1 4.3 6.1 
LEBA A 

tpHL 1.9 3.6 5.1 

tpLH 2.3 4.5 6.4 
CLKBA A 

tpHL 2.2 4 5.6 

len OEBA 
1.9 4.7 7.2 

A 
!dis 2.5 4.6 6.9 

t All typical values are at VCC (3.3 V) - 3.3 V, VCC (5 V) = 5 V, TA = 25°C. 

PRODUCT PREVIEW Information concams products In 1110 ......... or 
doskin iIha80 01 dovtIopment. Cha_de _ aMI otI1er 
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SN74GTL 16612 

TYpt 
UNIT 

MIN MAX 

95 MHz 

1 2.6 3.8 
ns 

1 2.2 4 

1.8 3.6 5.4 

1.5 3.3 
ns 

5.5 

1.8 3.7 5.3 
ns 

1.5 3.3 5.5 

1.6 3.3 4.7 
ns 

1.3 3.2 5.5 

1.3 ns 

0.5 ns 

2 4.8 6.9 

1.4 3.6 
ns 

5.1 

2.1 4.3 6.1 
ns 

1.9 3.6 5.1 

2.3 4.5 6.4 
ns 

2.2 4 5.6 

1.9 4.7 7.2 

2.5 4.6 
ns 

6.9 

12-7 



SN5~GTL16612, SN74GTL 16612 
1'8·BIT GTULVT UNIVERSAL BUS TRANSCEIVERS 

SCBS480A- JUNE 1994 - REVISED AUGUST 1994 

PARAMETER MEASUREMENT INFORMATION 

o 6V 1.2V 

Sl o Open 500n 
From Output_ ..... _~ .... ~WIt-__ ../ 

lOW 
TEST S1 

Open 2~n From Output Test Under Test tpLH/tpHL 

CL=50pF 
(see Note A) I 500n 

tpLZ/tpZL 6V 
tpHl/tpZH GND 

Under Test Point 

CL=30pF 
(see Note A) T 

LOAD CIRCUIT FOR A OUTPUTS LOAD CIRCUIT FOR B OUTPUTS 

14--tw--+l 
1 1 

Input 3 X~ .. v~m~v~~~~ :: ):(vmv 

3V 
Timing 

Input 
OV 

1l1li tau .~ .1 
1 

VOLTAGE WAVEFORMS 
PULSE DURATION 

(Vm = 1.5 V for A port and 0.8 V for B port) 
Data 

Input 

1 

*vmv 

th 
1 

~ 
3V 

OV 

(SeeN~::~ L 1.5V \1.5-;--- 3V 

--11 I· OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

(Vm = 1.5 V for A port and 0.8 V for B port) 

tpLH 1l1li ~I 1 J 
II1II M tpHL 

1 1 
1 ~----"'~rl - VOH 

Output 10.8 V 0.8 V 
____ J. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

(A port to B port) 

Output 
Control 

(see Note B) 

~---3V 

1.5V 1.5V 

'------I.~ - - - - 0 V 

tPZL-.' ~ 1 
1 1 tpLZ~ 14-

(seeN~::~ L 0.8Y \;8-;--- 1.2V 

--11 I· ov 

Output 
Waveform 1 

S1 at6V 
(see Note C) 

----;1...,.1 1 1 3V 

: \ 1.5V : Y;:;VVOL 

!. ~I 1 1 
tpLH 1- 1l1li ~ tPHL 

1 1 
1 ~----"'~rl - VOH 

Output 11.5 V 1.5 V 
____ .J. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

(B port to A port) 

Output 
Waveform 2 
(see Note C) 

1 tPHZ -.I 14-
tPZH -+I 14- I 

Ir----.[ VOH 
VOH-0.3V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

(A port) 

=OV 

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 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 Circuits and Voltage Waveforms 

~T~ 
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SN54GTL 16616, SN74GTL 16616 
17·BIT GTULVT UNIVERSAL BUS TRANSCEIVERS 

WITH BUFFERED CLOCK OUTPUTS 
- JUNE 1994 - REVISED AUGUST 1994 

• Translates Between GTL Signal Levels and 
LVTTL or 5-V TTL Signal Levels 

• Members of the Texas Instruments 
W/debus™ Family 

• Supports Mixed-Mode Signal Operation on 
A Port 

• UBTTM (Universal Bus Transceiver) 
Combines D-Type Latches and 0-Type 
Flip-Flops With Qualified Storage Enable 

• Bus-Hold Oata Inputs Eliminate the Need 
for External Pullup Resistors on A Port 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic Shrink 
Smail-Outline (OL) and Thin Shrink 
Small-Outline (OGG) Packages, and 
Ceramic Flat (WO) Package 

description 

These 17-bit registered bus transceivers combine 
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 TIL environment (CLKIN). 

The B port operates at GTL levels while the A port 
and control pins are compatible with LVCMOS, 
LVTIL, or 5-V TIL logic levels. 

SN54GTL 16616 ••• WD PACKAGE 
SN74GTL 16616 •.• DGG OR DL PACKAGE 

(TOP VIEW) 

OEAB CEAB 
lEAB ClKAB 

A1 B1 
GND 4 GND 

A2 B2 
A3 B3 

Vee (3.3 V) Vee (5 V) 
A4 B4 
A5 9 B5 
A6 B6 

GND 11 GND 
A7 B7 
A8 B8 
A9 B9 

A10 B10 
A11 B11 
A12 B12 

GND GND 
A13 B13 
A14 B14 
A15 B15 

Vee (3.3V) VREF 
A16 B16 
A17 B17 

GND GND 
ClKIN ClKOUT 
OEBA ClKBA 

Data flow in each direction is controlled by lEBA CEBA 
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 clock-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 ~h, 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. 

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 SN74GTL16616 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 SN54GTL 16616 is characterized for operation over the full military temperature range of -55°C 
to 125°C. The SN74GTL16616 is characterized for operation from -40°C to 85°C. 

Widebus and UBT are trademarks of Texas Instruments Incorporated. 

UNLESS Ol1IERWlSE NOTED l11li document .-!no PROOUCTION ::n:=;.r: 'il:."':: = ':'"f.:"tru~ "'::"ardconronn 10 
Pi'oductlon p ...... "'" dOlO not _11 Include -m 
po .... aters. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1994. Texas Instruments Incorporated 
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SN54GTL 16616, SN74GTL 16616 
17·BIT GTULVT UNIVERSAL BUS TRANSCEIVERS 
WITH BUFFERED CLOCK OUTPUTS 
SCBS481A- JUNE 1994 - REVISED AUGUST 1994 

12-10 

FUNCTION TABLEt 

INPUTS OUTPUT 
CEAB B MODE 

OEAB LEAB CLKAB A 

X H X X X Z 

L L L H orL X BO:!: Latched storage of A date 

L L L HorL 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 date flow is shown: B-to-A data flow is similar but uses OEBA, LEBA, CLKBA, and 
CEBA. 

:!: Output level before the indicated steady-stete input conditions were established, provided 
that CLKAB was high before LEAB went low. 

§ Output level before the indicated steady-stete input conditions were esteblished. 

~1ExAs 
INSTRUMENTS 
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logic diagram (positive logic) 

CEAB _5~6,-----<Cl 

ClKAB _55==--_--1 

lEAB ...,;2=--_--1 

lEBA ...,;2:::8'-_-1 

ClKBA -=30'-_-1 

CEBA -=29'-_a 

OEBA -=27 __ Q 

r------

SN54GTL 16616, SN74GTL 16616 
17·BIT GTULVT UNIVERSAL BUS TRANSCEIVERS 

WITH BUFFERED CLOCK OUTPUTS 
SCBS481A- JUNE 1994 - REVISED AUGUST 1994 

------ --------., 
A1 3 

I 

I 
I 
I 

CE 
~--r----r++--+~~1D 

I 
154 

P----1t-+-"-'- B1 

I 
I 
I 
I L.. _____ _ 

ClKIN _2=:6'-__ -< 

.-t-+--iC1 
ClK CE 

1D~~+-_+~~====~~----~ 
C1 t-t---t-. 

ClK 

I 
I 
I 
I 
I 

1 of 17 Channels I _________ .J 

p----1~....:.3-'-1 ClKOUT 

-!!1 TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 12-11 



SN54GTL 16616, SN74GTL 16616 
17·BIT GTULVT UNIVERSAL BUS TRANSCEIVERS 
WITH BUFFERED CLOCK OUTPUTS 
SCBS481A- JUNE 1294 - REVISED AUGUST 1994 

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

Supply voltage range, Vcc: 3.3 V .................................................. -0.5 V to 4.6 V 
5 V ..................................................... -0.5 V to 7 V 

Input voltage range, VI (see Note 1): A port ........................................... -0.5 V to 7 V . 
B port ......................................... -0.5 V to 4.6 V 

Voltage range applied to any output in the high or 
power-off state, Vo (see Note 1): A port .......................................... -0.5 V to 7 V 

B port ........................................ -0.5 V to 4.6 V 
Currentinto 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 TA = 55°C (in still air) (see Note 3): DGG package .................... 1 W 

DL package . . . . . . . . . . . . . . . . . . .. 1.4 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 bey.ond 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· flow only when the output is in the high state and Vo > Vee. 
3. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils. 

For more information, refertothe Package Thermal Gonsideratlons application note in the 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SeBD002B. 

recommended operating conditions (see Note 4) 

SN54GTL 16616 

MIN NOM MAX 

I Supply voltage, 3.3 V 3.15 3.3 3.45 
Vee I Supply voltage, 5 V 4.75 5 5.25 

VREF Supply voltage 0.8 

VI Input voltage 
Bport J(ee (3.3 V) 

ExceptB port & 5.5 

VIH High-level input voltage 
B port VREF +50 mV ttl 
Except B port 2 }."'I, 

VIL Low-level input voltage 
B port -*' VREF -50mV 

Except B port .rY 0.8 

11K Input clamp current ~. -18 

IOH High-level output current A port -32 

A port 64 
IOL Low-level output current 

B port 40 

TA Operating free-air temperature -55 125 

NOTE 4: Unused or floating control inputs must be held high or low. 

PRODUCT PREVIEW Informallon ......... ·prod.cta In ... _or 
desIGn phi.. 01 development. Chlracta~8IIC _ and .... 
opecltl_lI8ndeolgn goala. T .... lnatrulll8lll8 _ ... right .. 
cnange or dl8conUnue _ producta wIihoUl nOlI ... 
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SN74GTL16616 
UNIT 

MIN NOM MAX 

3.15 3.3 3.45 
V 

4.75 5 5.25 

0.8 V 

Vec(3.3V) 
V 

5.5 

VREF +50 mV 
V 

2 

VREF -50mV 
V 

0.8 

-18 mA 

-32 mA 

64 
mA 

40 

-40 85 ·c 



SN54GTL 16616, SN74GTL 16616 
17-BIT GTULVT UNIVERSAL BUS TRANSCEIVERS 

WITH BUFFERED CLOCK OUTPUTS 
SCBS481A - JUNE 1994 - REVISED AUGUST 1994 

electrical characteristics over recommended operating free-air temperature range, VREF = 0.8 V 
(unless otherwise noted) 

SN54GTL 16616 SN74GTL 16616 
PARAMETER TEST CONDITIONS 

MIN TYPt MAX MIN TYPt 

VIK 
Vee (3.3 V) = 3.15 V, 

11=-lBrnA -1.2 
Vee (5 V) = 4.75 V 

Vee = MIN to MAX:!:, IOH=-1001lA Vee- 0.2 Vee- 0.2 

VOH Aport Vee (3.3 V) = 3.15 V, IOH=-BrnA 2.4 2.4 

Vee (5 V) = 4.75 V IOH =-32 rnA 2 2 

IOl = 100 IlA 0.2 

Vee (3.3 V) = 3.15 V, IOl- 16mA 0.4 
Aport 

Vee (5 V) = 4.75 V IOl=32 rnA 0.5 
VOL 

10l=64 rnA 0.55 

Sport 
Vee (3.3 V) = 3.15 V, 

IOl=40 rnA 0.4 
Vee (5 V) = 4.75 V 

eontrol 
Vee = 0 or MAX:!:, VI =5.5V 10 

pins 

VI = 5.5 V 20 

II Aport 
Vee (3.3 V) = 3.45 V, 

VI = Vee 1 
Vee (5 V) = 5.25 V 

VI-O ,,,-30 

Vee (3.3 V) = 3.45 V, VI = Vee (3.3 V) !y 5 
Sport 

Vee (5 V) = 5.25 V VI =0 ffl -5 

loff Aport Vee=O, VI or Vo = 0 to 4.5 V ,<t 100 

Vee (3.3 V) =3.15 V, VI = O.BV 75 ,,0 75 
II(hold) Aport 

Vee (5 V) = 4.75 V VI=2V -75~ -75 

Aport Vee (3.3 V) = 3.45 V, VO=3V c.~ 1 
10ZH 

Sport Vee (5 V) = 5.25 V Vo= 1.2 V 10 

Aport Vee (3.3 V) = 3.45 V, Vo - 0.5 V -1 
10Zl 

Sport Vee (5 V) = 5.25 V Vo= 0.4 V -10 

Vee (3.3 V) = 3.45 V, Outputs high 1 

ICC (3.3 V) AorSport Vee (5 V) = 5.25 V, Outputs low 5 
10=0, 
VI = Vee (3.3 V) or GND Outputs disabled 1 

Vee (3.3 V) = 3.45 V, Outputs high 120 

lee (5 V) AorSport Vee (5 V) = 5.25 V, Outputs low 120 
10=0, 
VI = Vee (5 V) or GND Outputs disabled 120 

Vee (3.3 V) = 3.45 V, Vee (5 V) = 5.25 V, 
Alee§ A or control inputs at Vee (3.3 V) or GND, 1 

One input at 2.7 V 

ei 
Control 

VI=3.15VorO 3.5 
pins 

Aport Vo = 3.15 VorO 12 
eio 

Sport Per IEEE 1194.0-1991 5 

t All tYPical values are at Vee (3.3 V) = 3.3 V, Vee (5 V) = 5 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. 

PRODUCT PREVIEW Infonnellon concerns products In Il1o _ or er Of _opment CIIa"'-1Ie data '"'" olhor 
lIB are dlllgn gaols. rtll8llnalnJonanla -. .. Il10 ~ght to 

Age or dltcontinue _ products without noUce. ~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

3.5 

12 

MAX 

-1.2 

0.2 

0.4 

0.5 

0.55 

0.4 

10 

20 

1 

-30 

5 

-5 

100 

1 

10 

-1 

-10 

1 

5 

1 

120 

120 

120 

1 

5 

UNIT 

V 

V 

V 

IlA 

IlA 

JJA 

JJA 

JJA 

mA 

rnA 

rnA 

pF 

pF 
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SN54GTL 16616, SN74GTL 16616 
17·BIT GTULVT UNIVERSAL BUS TRANSCEIVERS 
WITH BUFFERED CLOCK OUTPUTS 
SCBS481A- JUNE 1994 - REVISED AUGUST 1994 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature, VREF = 0.8 V (unless otherwise noted) 

SN54GTL16616 SN74GTL16616 

MIN MAX MIN MAX 
UNIT 

fclock Clock frequency 0 95 0 95 MHz 

LEAB or LEBA high 3.3 3.3 
tw Pulse duration 

CLKAB or CLKBA high or low 
ns 

5.5 5.5 

A before CLKABi 1.1 1.1 

B before CLKBA i 2.6 ~ 2.6 

A before LEAB.!. 0 -~ 0 
tsu Setup time 

B before LEBA.!. .-11 
ns 

1 1 

CEAB before CLKABi 1.8 .:: 1.8 

CEBA before CLKBA i 2.1$' 2.1 

A after CLKABi J~ 1.6 

B after CLKBA i qll.2 0.2 

AafterLEAB.!. 4.3 4.3 
th Hold time 

B after LEBA.!. 
ns 

2.8 2.8 

CEAB after CLKABi D.S 0.8 

CEBA after CLKBA i 0.7 0.7 

~1ExAs 
INSTRUMENTS 
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SN54GTL 16616, SN74GTL 16616 
17·BIT GTULVT UNIVERSAL BUS TRANSCEIVERS 

WITH BUFFERED CLOCK OUTPUTS 
SCBS481A - JUNE 1994 - REVISED AUGUST 1994 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, VREF = 0.8 V (see Figure 1) 

FROM TO SN54GTL 16616 
PARAMETER 

(INPUT) (OUTPUT) TYPt MIN MAX 

fmax 95 

tpLH 1 2.5 3.8 
A B 

tpHL 1 2 3.8 

tpLH 1.5 3.4 5.1 
LEAB B 

tPHL 1.4 3.2 5.1 

tpLH 
CLKAB B 

1.5 3.6 5 

tpHL 1.4 4.1 5 

tpLH 3.4 6 /$1.7 
CLKAB CLKOUT 

7.4~·10.4 tpHL 4.3 

tPLH 
OEAB 

1.3 3~ 5 
B 

A-1 tpHL 1.1 5 

tr Transition time, B outputs (0.5 V to 1 V) ;t'1.2 

tf Transition time, B outputs (1 V to 0.5 V) dI 0.7 

tpLH 2.1' 4.4 6.5 
B A 

tpHL 1.3 3.3 4.8 

tpLH 
LEBA A 

1.7 3.9 6 

tpHL 1.3 3.3 4.6 

tpLH 1.7 4.1 6.3 
CLKBA A 

tPHL 1.4 3.6 5.3 

tpLH 6.5 10.5 14.3 
CLKOUT CLKIN 

tpHL 5.1 8.8 11.8 

len OEBA 
1.8 4.7 6.9 

A 
leIis 2 4.7 6.7 

t All typical values are at VCC (3.3 V) = 3.3 V, VCC (5 V) = 5 V, TA • 25°C. 

-!I TEXAS 
INSTRUMENTS 
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SN74GTL 16616 

MIN TYpt 
UNIT 

MAX 

95 MHz 

1 2.5 3.8 

1 2 3.8 
ns 

1.5 3.4 5.1 
ns 

1.4 3.2 5.1 

1.5 3.6 5 
ns 

1.4 4.1 5 

3.4 6 7.7 
ns 

4.3 7.4 10.4 

1.3 3.2 5 
ns 

1.1 3.1 5 

1.2 ns 

0.7 ns 

2.1 4.4 6.5 
ns 

1.3 3.3 4.8 

1.7 3.9 6 

1.3 3.3 
ns 

4.6 

1.7 4.1 6.3 
ns 

1.4 3.6 5.3 

6.5 10.5 14.3 

5.1 8.8 
ns 

11.8 

1.8 4.7 6.9 

2 4.7 6.7 
ns 
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SN54GTL 16616, SN74GTL 16616 
17·BIT GTULVT UNIVERSAL BUS TRANSCEIVERS 
WITH BUFFERED CLOCK OUTPUTS 
SCBS481A- JUNE 1994 - REVISED AUGUST 1994 

PARAMETER MEASUREMENT INFORMATION 

o 6V 1.2V 

S1 o Opan SOOO 
From Output_ ..... _~~--'Wv--__ ../ 

l~ 
TEST S1 

tpuiltPHL Opan 2~0 From Output Test UndarTast 

CL=50pF 
(sea Nota A) I 5000 

LOAD CIRCUIT FOR A OUTPUTS 

IIIII--tw~ 

tPLZ/tpZL 
tPHZ/tpZH 

6V Undar Test Point 
GND CL=30pF 

(see Note A) T 
LOAD CIRCUIT FOR B OUTPUTS 

1 I~ __ 

Input 3 ~\.v_m_v __ :: 
~vmv 

3V 
Timing 

Input 
OV 

14 tsu·~ ~ 
VOLTAGE WAVEFORMS 

PULSE DURATION 
(Vm = 1.S V for A port and 0.8 V for B port) 

Data 
Input 

1 

*vmv 

th 
1 

~ 
3V 

OV 

(SeeN~~:~; L 1.SV \~S-;--- 3V 
----II 1 • OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

(Vm = 1.S V for A port and 0.8 V for B port) 

tPLH~ ~I 1 J 14 .. tPHL 
1 1 
1 ,.-----~-- VOH 

Output j 0.8 V 0.8 V 
____ oJ. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

(A port to B port) 

Output 
Control 

(see Note B) 

__ --- 3V 

1.SV 
'--_--J~ ____ OV 

tpZL -.I 14- 1 
1 1 tpLZ~ ~ 

(SeeN~:~; . L 0.8 V \-;8-;--- 1.2V 

----II 1 • OV 

Output 
Wavaform 1 

S1 at6V 
(see Note C) 

-----il-,.I 1 1 3 V 

: " 1.S V : y.:;VVOL 

tpLH ~ ~I 1 1 
14 ~ tpHL 

1 1 
1 r----~~ri -- VOH 

Output .j1.SV 1.SV 
VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

(B port to A port) 

Output 
Wavaform2 
(see Nota C) 

1 tpHZ -.I !.-
tPZH -+I 14- I 

1,..----0· 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

(A port) 

~OV 

NOTES: A. CL includes probe and jig capacitance. 

12-16 

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 Circuits and Voltage Waveforms 
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SN54GTL 16921, SN74GTL 16921 
20·81T FLlp·FLOPS 

WITH GTL I/O LEVELS 

• EPIC-IIBTM (Enhanced-Performance 
Implanted CMOS) Submlcron Process 

SN54GTL16921 ••• WD PACKAGE 
SN74GTL 16921 ••• DGG OR DL PACKAGE 

• Members of the Texas Instruments 
Wldebus™ Family 

• Provides GTL Signals Levels on Both 
Inputs and Outputs 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic Shrink 
Smail-Outline (DL) and Thin Shrink 
Smail-Outline (DGG) Packages, and 
Ceramic Flat (WD) Package 

description 

The 'GTL 16921 has 20 single-bit flip-flops which 
are designed to provide terminated GTL logic 
levels. 

These devices can be used as one 20-bit flip-flop. 
The 20 flip-flops are edge-triggered D-type 
flip-flops. The 'GTL 16921 provides true data at the 
Q outputs on the positive transition of the clock 
(CLK) input. 

The output-enable (OE) 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 SN54GTL 16921 is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74GTL16921 is 
characterized for operation from O°C to 70°C. 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
OE elK D Q 

L i H H 

L i L L 

l l X Qo 

H X X Z 

EPIC-lIB and Widebus are trademarks of Texas Instruments Incorporated. 

~TEXAS 
INSTRUMENTS 
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(TOP VIEW) 

01 1 elK 
02 2 01 

GNO 3 02 
03 03 
04 04 

GNO 6 GNO 
05 05 
06 06 
07 9 07 

GNO GNO 
08 11 08 
09 09 

010 010 
Vee Vee 

GNO VREF 
011 DE 
012 011 
013 012 

GNO 013 
014 GNO 
015 014 
016 015 

GNO 016 
017 GNO 
018 017 

GNO 018 
019 019 
020 020 
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SN54GTl16921, SN74GTl16921 
20-81T FLIP-FLOPS 
WITH GTl 1/0 lEVELS 
SCBS313B-JULY 1993- REVISED AUGUST 1994 

logic diagram (positive logic) 

OE 41 

CLK --,5 __ 6_~ 

C1 

D1--,5~5 ____ --~~lD 

'~------~V~-----JI 

To 19 Other Channels 

1 Q1 

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 4.6 V 
Current into any output in the low state, 10 •. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • . •. 80 rnA 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Output clamp current, 10K (Vo < 0 or Vo > 0) .............................................. ±50 rnA 
Continuous current through Vee or GND ................................................. ± 100 rnA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DGG package .................... 1 W 

DL package .. .. .. .. .. . .. .. .. ... 1.4 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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2. The maximum package power diSSipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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recommended operating conditions 

SN54GTL 16921 

MIN NOM MAX 

VCC Supply voltage 3 3.6 

VREF Supply voltage 213VCC-2% 0.8 2/3 VCC +2% 

VI Input vo~age 0 VCC 

VOH High-level output voltage 3.6 

VIH High-level input vo~ge VREF+50mV 

VIL Low-level input voltage VREF -50 mV 

11K Input clamp current -18 

10L Low-level output current 40 

TA Operating free-air temperature -55 125 

SN54GTl16921, SN74GTl16921 
20·81T FLlp·FlOPS 

WITH GTl 1/0 lEVELS 
SCBS313B - JULY 1993 - REVISED AUGUST 1994 

SN74GTL 16921 

MIN NOM 
UNIT 

MAX 

3 3.6 V 

213VCC- 2% 0.8 2/3VCC +2% V 

0 VCC V 

3.6 V 

VREF +50 mV V 

VREF -50mV V 

-18 rnA 

40 rnA 

0 70 ·C 

electrical characteristics over recommended operating free-air temperature range, VREF = 0.8 V 
(unless otherwise noted) 

SN54GTL 16921 
PARAMETER TEST CONDITIONS 

TYPt 

VIK VCC=3V, 

VOL VCC- 3 V, 

II VCC=3V 

10H VCC-3V, 

ICC 
I Outputs high VCC= 3 V, 
I Outputs low VI - VCC or GND 

Ci Per IEEEl194.0-1991 

Co Per IEEEl194.0-1991 

t All tYPical values are at VCC = 3.3 V, TA = 25·C. 

MIN 

11=-18mA 

10L= 40 rnA 

IVI = VCC 

IVI=o 

VOH = 3.6 V 

10=0, 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 7,5265 

MAX 

-1.2 

0.4 

5 

-5 

4 

6 

SN74GTL16921 

TYPt 
UNIT 

MIN MAX 

-1.2 V 

0.4 V 

5 

-5 
JJA 

JJA 

rnA 

4 pF 

6 pF 
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IMPORTANT NOTICE 

Texas Instruments (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 the specifications 
applicable atthe time of sale 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 of 
all parameters of each device is not necessarily performed, except those mandated by government 
requirements. 

Certain applications using semiconductor products may involve potential risks of death, personal injury, 
or severe property or environmental damage ("Critical Applications"). 

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR 
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR 
SYSTEMS OR OTHER CRITICAL APPLICATIONS. 

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use 
of TI products in such applications requires the written approval of an appropriate TI officer. Questions 
concerning potential risk applications should be directed to TI through a local SC sales office. 

In order to minimize risks associated with the customer's applications, adequate design and operating 
safeguards should be provided by the customer to minimize inherent or procedural hazards. 

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 © 1994, Texas Instruments Incorporated 
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Introduction 

As operating frequencies of microprocessors increase, the time allotted for memory access, arithmetic computation, or 
similar operations decreases. With this in mind, a new series of advanced bus-interface logic (ABIL) products developed 
with Texas Instruments submicron advanced BiCMOS technology (ABT) process assume 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 system designers a bus-interface solution combining high-drive capability, low 
power consumption, signal integrity, and propagation delays small 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. 

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. 

The need for faster cycle time has traditionally been addressed by the microprocessor manufacturer. Clock and 
microprocessor frequencies have increased steadily with each succeeding product generation. The most advanced RISC 
processors in development are touting frequencies about 200 MHz. For production systems, it is not unusual for 
processors to run on the order of 50 MHz and above. Increasing clock and microprocessor frequencies are now beginning 
to put pressure on surrounding 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 printed-circuit board (PCB). 

Speed, power, size, cost, and reliability are all parameters by which system and end-equipment success are measured. 
SemicOliductor manufacturers must be sensitive to these parameters and be able to provide well-defined and 
well-designed products to meet these needs. 

Advanced Bus-Interface Logic (ABIL) as the System Bus Interface 

Semiconductor vendors are required by system design houses to provide new products that 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 sys~m designer to make tradeoffs. As shown in Figure I, speed and 
power were the most typical design goals traded off. Solutions such as Schottky or HCMOS, respectively, offered high 
speed at the expense oflow power or low power at the expense of high speed. In a typical system application, this logic 
technology is used between only a few system blocks, such as a simple 8-MHz processor, a slow 256K DRAM, and a 
local TTL bus. Their functional role was little more than small-scale integration (SSI) or medium-scale integration 
(MSI). Despite these shortcomings, early logic technologies thrived because they were cheap and readily available. 
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Figure 1. ABT Assumes Optimal Position 

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 ns. This can be roughly budgeted into 160 ns for 
the memory access, 45 ns for processor setup, and 45 ns forthe interface logic (including signal propagation across PCB 
traces). With 45 ns available for interface, a forgiving, low-performance technology such as low-power Schottky or 
HCMOS can be utilized. 

The situation changes dramatically when system speeds increase to 45 or 50 MHz. At 45 MHz, only 44 ns of total cycle 
time is available to complete all operations. Now, more expensive memories are needed with access times down in the 
20-ns range. Microprocessor setups can only be 8 ns. This leaves only 16 ns for interface and signal-trace propagation 
delay. The interface cycle time is a much higher percentage of the total system cycle time at 45 MHz than at 8 MHz. 

As cycle-time requirements shrink, each nanosecond becomes critical in meeting the total system budget. The system 
designer has the option of using higher-performance memories, processors, or interface logic in squeezing additional 
nanoseconds out of the system delay. There is great demand for using interfacing 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, early logic technologies gave way to faster technologies. 
Significant gains made since the Schottky and HCMOS days result in products that no longer force the system designer 
into a tradeoff box. New-product development in the area of complex memories, processors, and ASICs 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. ABIL products are now responsible for controlling the 
signals between the backplane buses 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 fmal design. 

In a modem-day system, ABIL products are likely to connect many major system design blocks, including 
application-specific parallel processors, 4M DRAMs, fast-cache SRAMs, 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 
integrated circuit elements to and from heavily loaded TIUCMOS/BTL system backplanes. 
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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 to 20 Mbytes/s, are the PC-, AT-, and EISA-type buses. For 
midrange server and graphics-workstation applications, the 50- to 100-Mbytes/s data-transfer-rate range of Multibus 
II and microchannel-type buses is typical. High-end server and mainframe computer applications require the 
;:: I OO-Mbytes/s data-transfer rates ofFuturebus+ -type buses. Transceivers connecting to each of these backplanes need 
to provide very high-drive current capability to effectively and reliably migrate signals across. ABIL products from 
Texas Instruments uniquely address this need. 

Enablers to Continuous New-Product Development 

Reduction in minimum process dimension, enhanced value-added circuit design techniques, utilization of fine-pitch 
packaging, and incorporation of lower-power supply voltages are the most important enablers to continuous new 
development for logic products. 

The minimum 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 
switch. An added advantage of reducing the minimum process dimension is the gain in gate density that 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-J.I. minimum process dimension. 
However, work is ongoing to prototype more advanced processes characterized by 0.6-, 0.5-, and 0.35-J.I. minimum 
process dimensions. 

Enhanced value-added circuit-design techniques greatly increase the functionality of a logic device as well as improve 
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 JiO 
or core circuitry can positively affect speed and power performance. 

An aggressive drive exists to convert classic through-hole package approaches to totally above-board surface-mount 
approaches. Occurring in parallel is a drive to upgrade existing surface-mount packages with finer pin-to-pin pitches 
so as to minimize total package area. However, with smaller packages comes increased reliance on thermal-management 
techniques. The increased difficulty in removing heat from the smaller packages can preclude the use of inexpensive 
plastic packages. The necessity to use ceramic or other alternatives would act to drive up design costs. 

Finally, system designers are beginning to drive the semiconductor industry to move below 5 V as the baseline for power 
supplies. The migration to lower voltages, such as 3.3 V, enhances the reliability of advanced process technologies 
exhibiting minimum process dimensions of 0.6 J.I. 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 unregnlated 
portable systems accelerate the demand for 3.3-V logic. New 3.3-V logic opportunities will emerge as system designers 
continue to rely on advanced process technologies. 

What Is Advanced BiCMOS Technology (ABT)? 

Advanced BiCMOS technology (ABT) is available today in products from Texas Instruments to aid designers doing 
high-performance bus m!llll1gement. It is currently available in many different product options, including 8-bit octal, 16-, 
18-, and 20-bit Widebus™, and 32- and 36-bitWidebus+™ versions. 

At Texas Instruments, ABT evolved from an earlier 1.5-J.I. BiCMOS process. It was designed to provide speeds 
equivalent to existing advanced bipolar solutions but with 90% less device power. This standard BiCMOS process 
introduced high-performance, lower-power, bus-interface products to the marketplace two years ahead of the nearest 
competitor. Since its bus-interface introduction in 1987, Texas Instruments has utilized BiCMOS and advanced 
BiCMOS in products such as mixed-signal integrated circuits, high-performance gate arrays, high-speed cache tags, and 
application-specific processors such as the SuperSPARCTM. 
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ABT employs a submicron 0.8-J.L 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 l, ABT provides a performance point 
closer to the origin of the speed/power 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-V operation. 

Simplified input and output stages of an ABT transceiver are shown in Figure 2. The inputs are designed to offer 
TTL-compatible levels with guaranteed switching between a VIR minimum of 2 V and a VIL maximum of 0.8 V. These 
inputs are implemented with CMOS circuitry; therefore, they offer characteristic high impedance for low leakage and 
low capacitance for minimal bus loading. The CMOS supply voltage of the input stage is dropped by diode D1 and 
transistor Ql, centering the threshold around 1.5 V. When inputs are in the low state, ~raises the voltage of source Qp 
up to the rail, ensuring proper operation of the feedback stage. This stage provides about lOOm V of input hysteresis, 
increasing noise margins and reducing oscillations. 

INPUT STAGE 
,.-----., ,.-----., 
I r--~.__t_t_..----_f_- Vee 

Drops I 
Supply -+ II 
Voltage I 

L ___ _ 

I 
I 
I Feedback and 
I +- Release Voltage I to Supply Level 

I 
I 

Figure 2. ABT Input/Output Circuit Structure 

OUTPUT STAGE 

,.---------.>--- Vee 

ABT outputs utilize bipolar circuitry to provide the high speed and drive necessary for a bus interface. A major advantage 
of 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 Figure 2, Ml acts as a current switch that drives the outputs low 
when conducting current from RI through to the base of Q4. The base of Q2 is pulled low, turning off the upper output. 
For a low-to-high output transition, MI turns off and current through RI charges the base of Q2. As Q2goes 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 high. R2lirnits 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 specified at 64 rnA and source currents specified at 32 rnA) 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 propagation delays are on the order of 2-3 ns across the operating temperature range. This 
excellent consistency allows ABT to be specified over the industrial temperature range of -'40°C to 85°C. Figure 3 also 
shows that ABT performance is very well behaved across capacitive load and multiple output switching conditions. 
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Maximum propagation delays for ABT are as low as 4-5 ns, depending on the device type and propagation path. Table 1 
compares the data sheet maximums of several ABT 16-bit Widebus™ transceiver devices with competing FCTB/C 
CMOS and 74FI ALS bipolar solutions. It is clear from both Figure 3 and Table 1 that ABTis the system designer's best 
choice for bus-interface applications that require consistent spee<! performance for many different conditions. 

Table 1. ABT Is the Speed Benchmark 

REGISTERED TRANSCEIVER WITH ClKEN 
ABT1691i2 29FCT52C F2952 

(n8) (n8) (n8) 

too ClK to AlB 4:1; 6.3 9 

toolen) OE to AlB 6 7 10 

tpdldis) OE to AlB 5.5 6.5 9 

TRANSCEIVER WITH PARITY 
ABT16657 ABT657 F657 

(n8) (n8) (n8) 

too AtoB 4;3 5.5 8 

tpd A to PARITY 6.7 11.3 16 

.. Ipd Bto ERR 6.7 15.7 22.5 

REGISTERED TRANSCEIVER WITH PARITY 
ABT16833 FCT833B AlS29833 

(n8) (n8) (n8) 

too AtoB 4.3 7 10 

too A to PARITY 6.7 10.5 15 

Ipd CLK to ERR 4.6 15 16 

From a power (current) consumption standpoint, the use of bipolar in the output stage is advantaglX>us for two reasons. 
First, the voltage swing is less than that of a CMOS Olltput 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 currentt'rom Vee to GND is reduced. Although bipolar 
does tend to have a high static power consumption, its lower dynamic power consumption allows for better overall power 
performance at high frequencies than either pure bipolar or 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 (IceZ> range from about 50 J.IA for 8-bit octals to about 2-3 rnA 
for 16-bit Widebus™ products. Maximum dynamic supply currents (Iee0 range from about 30 rnA for 8-bit octals to 
about 34 rnA 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 32-/36"bit Widebus+™ family are 500 J.IA and 60 rnA, respectively. 

Bus hold, as shown in Figure 4, is another example of an enhanced, value-added circuit design technique available on 
new ABT product families. The bus-hold cell provides for a small holding current of 100 J.IA 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 entities are 
periodically required to be in 3 state. Bus-hold cells eliminate passive pull-up (to Vee> or pull-down (toGND) 
termination resistors necessary to prevent application problems or oscillations. External provision fot 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. 
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• Provides for ±100 I1A of holding current at 0.8 V and 2 V 
• Bus-hold current does not load down the driving output at valid logic levels 
• Negligible Impact to Input/output capacltsnce (0.5 pF) 
• Eliminates the need for external reSistors on unused or floating Input/output pins 

FIgure 4. Bus-Hold Circuit and BenefIts 

Fine-Pitch Packaging Shrinks AST Device Size 

As the push for smaller system sizes becomes intense, the system designer will require the logic manufacturer to house 
high-performance silicon in increasingly space-conscious packages. Most notably, the system designer has been 
leveraging the advantages of plastic-leaded chip carriers (PLCCs) and small-outline integrated circuits (SOICs). 

Both PLCC and SOIC packages provide a gull-wing lead profile. Both utilize 1.27-mm pin-to-pin pitch spacing. The 
reduced pitch offers ahuge 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 (arranged either in square 
or rectangular configuration) while the SOIC has pins on only two sides (arranged in flow-through configuration). 

In spite of the advantages ofPLCC and SOIC, system designers are beginning to specify surface-mount packages with 
fmerpitch values to keep their end equipments competitive in the marketplace or to avoid falling behind more aggressive 
rivals. Such fine-pitch versions available in volume today offer improvements in the pin-to-pin pitch down to 0.635 mm. . 
More advanced fine-pitch alternatives exhibiting characteristic pitches of 0.5, 0.4, and 0.3 mm are on the horizon. 

The plastic quad flat package (PQFP) is a fine-pitch version of the PLCC package. It offers a 0.635-mm 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. However, for the system designer using ABIL products, it 
is advantageous to combine the fine-pitch capability of the PQFP with the two-sided dual-in-line design of the SOIC. 

SOICs have evolved in two distinct paths to meet this need. The first path considers reducing the surface area and pin 
pitch of the package while keeping the pin count and bit density constant. The second patch considers increasing the 
bit density of the package by increasing pin count and reducing pin pitch. Figure 5 clearly shows both of these migratory 
paths starting from the standard octal SOIC package in the upper left-hand comer. 

Package size reductions are shown vertically down in Figure 5 with each succeeding reduction occupying a new row 
at constant bit density and pin count. Bit-density and pin-count increases are shown horizontally across Figure 5. 
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Figure 5. Fine-Pitch Package Options for ABT 

There are five new fine-pitch packages represented in Figure 5. 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 Texas Instruments. 

The shrink small-outline package (SSOP) is available in two worldwide standard form factors. The first, approved by 
the Joint Electron Device Engineering Council (JEDEC), allows for 16-, 18-, or 20-bit I/O functions in a package 
roughly the same size as the octal SOIC. The pin pitch for the JEDEC SSOP is 0.635 mm. The JEDEC SSOP is available 
in a 48-pin version for the 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 JEDEC-approved SSOP. 

The second form factor, approved by the Electronics Industry AssOCiation of Japan (EIAJ), allows for 8- and 9-bit I/O 
functions in a package about 40% of the size of the octal SOIC. The pin pitch for the EIAJ SSOP is 0.65 mm. The EW 
SSOP is available in a 20-pin version for basic ABT 8-bit driver and transceiver functions and in 24-pin version for 
complex ABT 8- and 9-bit transceiver functions. 
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The bottom row of Figure 5 represents the third form-factor upgrade to the SOlC available from Texas Instruments. The 
thin shrink small-outline package (TSSOP) is EIAJ approved and offers a reduced thickness (height) specification of 
1.1 mm. The pin pitch of the EIAJ TSSOP is 0.65 mm (the body width is 4.4 mm). The TSSOP is compatible with Type I 
and Type II card physical requirements of the Personal Computer Memory Card International Association (PCMCIA). 
TSSOP offers the smallest package size available for 20- and 24-pin drivers and transceivers. For denser memory arrays, 
TSSOP facilitates front and back side mount in under 3.3-mm thickness specified by PCMCIA if card thicknesses are 
kept under I mm. 

For wide-word applications with extreme space and height restrictions, Texas Instruments offers Widebus ™ devices in 
a new package called the Shrink Widebus™. Available in 48- and 56-pin versions, this new package has a 1.1-mm 
maximum height, a 6.1-mm body width, and a 0.5-mm lead pitch. The Shrink Widebus™ package, developed by Texas 
Instruments, is registered with the EIAJ, meets the requirements of the PCMCIA, and occupies 40% less board area than 
the standard JEDEC SSOP. 

The EIAJ thin quad flat package (TQFP) provides the density upgrade path for the PQFP. This lOO-pin package allows 
single-chip 32- and 36-bit I/O solutions in over 50% less area than with octal SOlC connections. The pin pitch for 
the EIAJ TQFP is 0.5 mm, which is the smallest in production today. The reduced pitch of the TQFP offers a 35% 
area reduction over lOO-pin PQFP solutions. The new 32- and 36-bit ABT Widebus+™ family, announced at the 
BUSCON '92 West trade show in Long Beach, California, uses the 100-pin TQFP. 

All of the fine-pitch package options are superior for space-saving applications. The JEDEC SSOP and EIAJ TQFP are 
superior in several other areas as well. The JEDEC SSOP incorporates a flow-through architecture where input and 
output pins each have their own dedicated side of the package. Flow-through pinouts offer the system designer a very 

, easy route path for signal traces. 

A standard SOlC octal package can afford only one GND pin for every eight I/Os. This ratio improves to 2: I and 3: I 
for JEDEC SSOP and EIAJ TQFP, respectively. Both the JEDEC SSOP and the EIAJ TQFP provide multiple Vee and 
GND pins distributed along the sides. The larger number of GND pins and distribution of these pins is very forgiving 
from a noise-generation standpoint and allow for less propagation delay than octal functions. As a result, ABT octals, 
ABT Widebus™, and ABT Widebus+™, all typically exhibit less than 1 V of noise, even though the maximum number 
of switched outputs increases from 8 bits to 18 bits to 36 bits with each respective family. 

As package area decreases, the thermal impedance of the package to the ambient enviromnent increases. Thermal 
impedance represents the ability of a package to dissipate heat. The higher the thermal 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 ABIL ABT products 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 fme-pitch 
package options and 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. 

Table 2 categorizes the entire ABIL product spectrum built with the ABT process technology. These families offer 
features and benefits dedicated to specific markets and industry standards. Figure 6 graphically displays the relationships 
of these features and benefits. 

For high-performance engineering workstation and server markets, the ABT Widebus™ and Widebus+™ families 
provide the highest integration and performance. They are necessary to connect the most demanding CISC/RISC 
microprocessors to the most heavily loaded, high-frequency backplanes. 
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Table 2. ABT Products and Fea~ures 

EXAMPLE NO. 
MAX 

NAME PART KEY FEATURES OF PACKAGES 
PROP ICCZ IOL IOH TARGET 

NUMBER BITS 
DELAY (rnA) (rnA) (rnA) APPLICATIONS 

(ns) 

0.8-11 process, DIP,SOIC, High-speed bus 
ABT SN74ABT245 -40°Cl85°C 8,9,10 SSOP(EIAJ) 4.6 0.05 64 32 Interface, PC, 

EWS, telecom 

Higher 
ABT 

SN74ABTI6245 
Flow-through pinouts, 16,18, 

SSOP (JEDEC) 4.1 2 64 32 
performance, 

Widebus'" low noise 20 space-consclous 
applications 

ABT 
SN74ABT32245 

Bus-hold cell, 
32,36 TQFP(EIAJ) 4.9 0.5 64 32 

Single-chip 32-bH 
WldebUS+'" power-on-demand Interface 

IWS 
SN74ABT25245 Enhanced output drivers 8 DIP,SOIC 4.5 0.1 188 96 

25.0 incldent-wave 
Drivers swHchlng 

Memory Series 8,10, DIP,SOIC, 0.05- Low nOise, high 

DriVers SN74ABT2245 output-dampening 11,12, SSOP (EIAJ), 5-5.5 0.5 12 12 reliability driving, 
resistors 16 SSOP (JEDEC) memory interface 

BTL port, 2-ns minimum PQFP, IEEE 896.1 
Futurebus+ SN74FB2031 edge rate 8,9,18 SSOP (JEDEC), 5.5 10 100 3 backplane interface 

TQFP(EIAJ) 

BTL 
SN74FB2033 

BTL-TIL-level 
8,9 

PQFP, 
5.5 10 100 3 

IEEE 1194.1 
DriVers translation SSOP (JEDEC) backplane Interface 

DIP,SOIC, 

SCOPEr" SN74ABT6245 
Testability, 8,16, SSOP (EIAJ), 

4.7 0.05 64 32 
IEEE 1149.1 

built-in self-test 18 SSOP (JEDEC), backplane Interface 
TQFP(EIAJ) 

Battery portables, 

LVT SN74LVT245 3.3-VVCC, 8 SOIC, TSSOP 6 0.2 64 32 
notebook 

mixed mode, bus hold computers, 
POS terminals 

LVT 3.3-V VCC, mixed mode, Workstations, 
Widebus'· 

SN74LVTI6245 bus hold, 16,18 SSOP (JEDEC) 5.5 0.1 64 32 portable computers 
power-on-demand 

The universal bus transceiver (UBTTM) is unique in the industry because it can be operated in several distinct 
bus-interface modes, Each package contains D-type latches and flip-flops, Flexible control-logic options provide for 
output-enable, latch-enable, clock, and clock-enable combinations, 

UBTTMs 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). Workstation designers can 
minimize inventory and procurement requirements, costs, and overhead with UBTTM flexibility. Designed specifically 
for workstation bus-interface applications, the UBTTM is perfect as an interface to the many different microprocessor 
architectures and system backplane specifications available. 

Figure 7 details the current UBTTM portfolio from Texas Instruments and includes block diagrams for two devices in the 
series. The 'ABT16600 is an I8-bit UBTTM packaged in the 56-pin SSOP package. It can be configured in each of four 
different data-flow modes between its A port and B port. 

The ' ABT32318 is an 18-bit multiplexed UBTTM that can be configured in each of three different data-flow modes 
between its A port, B port, and C port. This UBTTM allows the system designer multiple combinations for real-time and 
stored data exchanges between the three ports. It is particularly useful for multibus communication, multiway 
interleaving memory applications, and high-performance, multiplexed-address and data-bus interface. 
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• 48-/55-Pln JEDEC SSOP 
• 48-/55-Pln EIAJ TSSOP 
• Flow-Through Pinout 

• 10% Faster Than ABT Octal 
.2:1 GND to 110 Ratio 

ABT OCTAL 8/9 BIT 

• 20-/24-Pln DIP 
• 2G-/24-Pln SOIC 

• 2G-/24-Pln EIAJ SOIC 
• 25-0 Incident-Wave Switching 

• BTL IEEE 1194.1 Interface 

• Single-Chip 32-Blt Solution 
.1OG-/12G-Pln EIAJ TQFP 

• Symmetrical Pinout 
• Bus Hold 

.3:1 GNI) to 110 Ratio 

Figure 6. ABT Products and Features 

Several ABT product families directly address upper-end workstation and server equipment. A series of transceivers 
compliant with the IEEE 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. Each of seven transceivers in the series utilize backplane transceiver logic (B1L) switching levels in 
accordance with the Futurebus+ standard. Complementing these Futurebus+ transceivers are a series of B1L 
transceivers compliant with the IEEE 1194.1 standard. Both transceiver series contain a T1L A port along with the B1L 
B port and can perform T1L-to-B1L and B1L-to-T1L-Ievel translation. 

SCOPETM transceivers and drivers are available in ABTwhich are compliant with the IEEE 1149.1 testability standard. 
For high reliability and fault-tolerant system needs, these devices provide their own internal self-test capabilities. A 
complete line of SCOPETM hardware and software system products have been developed by Texas Instruments. 

The personal-computer market is characterized by very short design cycle times and intense pressure to lower costs. The 
major driving force is to provide workstation-type performance in machines designed for desktop, home, and portable 
applications. ABT in fine-pitch package options meets these needs nicely. 

A new series of low-voltage products defmitively addresses the needs of the portable subsegment of this market. The 
low-voltage technology (LVT) family has been developed with the submicronABT process and will be available in both 
8-bit octal and 16-118-bitWidebus™ versions. Supply voltage forLVT is specified from 2.7 V to 3.6 V. The LVT 8-bit 
product uses the TSSOP to facilitate the smallest area for portable applications. The L VT Widebus ™ product uses both 
the JEDEC SSOP and the 48-156-pin EIAJ Shrink Widebus™ SSOP. 
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Figure 7. UBTTM Portfolio 
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Market requirements for 3.3-V logic products are being driven now by battery laptops and hand-held instruments. 
Higher-performance desktop PCs and worI$:stations could lag a year behind portables in their demand for 3.3-V logic. 

As shown in Figure 8, the 5-V ABT JlO structure has been optimized for use with 3.3-V supply currents. LVT 3.3-V 
speed performance is equivalent to ABT 5-V speed performance. This special JlO circuitry also allows for a mixed-mode 
3.3-V to S-V interface capability. Designers can use the same LVT logic for the core 3.3-V system partition as for the 
external 5-V backplane interface. This is particularly important as other system elements (microprocessors, ASICs, and 
memories) migrate to 3.3 V at different rates. 

LVT JlO circuitry provides multiple output-current ratings for multiple system requirements. L VT devices are specified 
to drive at rail-to-rail low-voltage CMOS levels and standard S-V TTL levels. LVT employs bus-hold and 
power-on-demand circuits increasing reliability, decreasing discrete component count, and minimizing enabled and 
disabled static power consumption. Maximum ICCL, ICCH' and Iccz current specifications are 5 rnA, 0.1 rnA, and 
0.1 rnA, respectively. 
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The majority of traditional telecom end equipments can be divided into switching and transmission categories. 
Switching equipment, such as central offices, cross connects, and branch exchanges, are analogous to large mainframes 
or supercomputers. ABT octal and Widebus™ product families are targeted for these telecom equipments. 

For transmission equipment, such as line cards, bridgers, and routers, products with enhanced data sheet specifications 
covering hot-card insertion and power up/down are 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 currents change (ramp) rapidly. 

It is necessary to know how the device behaves when Vee is 0 V, when Vee is at the rail (5.5 V), and when Vee ramps 
between these voltages. To address this requirement specifically fortelecom transmission applications, ABTtransceiver 
data sheets take into account II, IoZH, IoZL, 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 

Texas 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 submicron advanced BiCMOS 
technologies (ABT) address specific end-equipment demands of the workstation, personal and portable computer, and 
telecom markets. Advanced fine-pitch package options, such as SSOP, TSSOP, and TQFP, offer space-saving form 
factors. Circuit design techniques, such as bus hold and power on demand, add value over competitive solutions. 
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The evolutionary development of process and package technologies is illustrated in Figure 9. Solid lines indicate 
process-technology migration for CMOS and BiCMOS. The minimum process dimension is represented on the ordinate 
in units of microns. The dashed line indicates package-technology migration from PDIP to SOlC to SSOP to TQFP. For 
the dashed line, the ordinate represents minimum lead pitch in millimeters. 

Figure 9 shows some interesting trends. BiCMOS solutions, initially well behind their CMOS cousins in terms of 
performance, have closed the gap almost completely during the past six years. For 5-V logic applications, ABT offers 
significant advantages over an equivalent CMOS version, particularly with the advent of thermally enhanced fine-pitch 
packages like the TQFP. 
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Figure 9. Bus-Interface Evolution 

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 exist on the desktop. 

As process geometries drop to 0.611 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 ofNPN and PNP transistors to better cope with reduction in power-supply voltages. As supply 
voltages drop to 2.6 V 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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Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any 
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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 the specifications 
applicable atthetime of sale in accordance with TI's standard warranty. Testing and other quality control 
techniques are utilized to the extent TI deems necessary to support this \!Varranty. Specific testing of 
all parameters of each device is not necessarily performed, except those mandated by government 
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Certain applications using semiconductor products may involve potential risks of death, personal injury, 
or severe property or environmental damage ("Critical Applications"). 
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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 © 1994, Texas Instruments Incorporated 



Contents 
Title Page 

Introduction .......................................................... ,................. 13-25 

Characteristics of Slow or Floating CMOS Inputs .. . . . . .. . .. . .. . . . . .. .. . .. .. . .. .. . . . .. .. . .. ... 13-25 

Slow Input Edge Rate .................................................................... 13-26 

Floating Inputs .......................................................... , ......... , . . . .. 13-27 

Recommendations for Designing More Reliable Systems .....................•................. 13-~ 
Bus Control ........................................................................ 13-28 
Pullup or Pulldown Resistors .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 13-29 
Bus-Hold Circuits. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 13-30 

Summary. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 13-37 

List of mustrations 
Figure TItle Page 

Input Structures of ABT and LVTILVC Devices ......................................... 13-25 

2 Supply Current Versus Input Voltage (One Input) ..................................•..... 13-26 

3 Input 1tansition Rise or Fall Rate as Specified in Data Sheets ........................... 13-26 

4 Input/Output Model .............................................................. 13-:Z7 

5 Supply Current Change of the Input at TIL Level as Specified in Data She(;lts . . . . . . . . . . . . .. 13-27 

6 Supply Current Versus Input Voltage (36 Inputs) ...................................... 13-28 

7 Typical Bidirectional Bus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 13-28 

8 Inactive Bus Model With a Defined Level ............................................ 13-29 

9 1:ypical Bus-Hold Cell .........................................................•... 13-30 

10 Stand-Alone Bus-Hold Cell (SN74ACTI07x) .......................................... 13-31 

11 Diode Characteristics (SN74ACTI07x) ............................................... 13-31 

12 Input Structure of ABT/LVT and ALVC/LVC Families With Bus Hold .................... 13-32 

13 Bus-Hold Input Characteristics ...........................•...................•.. ,.. 13-33 

14 Driver and Receiver System ........................................................ 13-34 

15 Output Waveforms of the Driver With or Without the Receiver's Bus Hold ................ 13-34 

16 Bus-Hold Supply Current ....................................................... , .. 13-35 

17 Input Power With or Without Bus Hold at Different Frequencies ........................ : 13-36 

18 Data Sheet Minimum Specification for Bus Hold ...................................... 13-37 

Widebus and Widebus+ are trademarks of Texas Instruments Inoorporated. 

13-23 



13-24 



Introduction 

In recent years, CMOS (AC, ACf, LVC) and BiCMOS (ABT, LVT) logic families have further strengthened their 
position in the semiconductor market. New designs have adopted both technologies in almost every system that exists, 
whetherit is a PC, a workstation, or a digital switch. The reason is very obvious: power consumption is becoming a major 
issue in today's market. However, when designing systems using CMOS and BiCMOS devices, one must understand 
the characteristics of these families and the way inputs and outputs behave in systems. It is very important for the 
designer to follow all rules and restrictions that the manufacturer requires as well as designing within the data sheet 
specifications. Because data sheets do not cover the input beh~vior of a device in detail, this application note explains 
the input characteristics of CMOS and BiCMOS families in general. It also explains ways to deal with problem issues 
when designing with such families where floating inputs are a concern. Understanding the behavior of these inputs 
results in more robust designs and better reliability. 

,.-----., 
I 

Drops I 
Supply -to II 
Voltage I 

L ___ _ 

To the 
.-+- Internal Stage 

ABTDEVICES 

VCC 

To the 
.-+- Internal Stage 

LVT/LVC DEVICES 

Figure 1. Input Structures of ABT and LVT/LVC Devices 

Characteristics of Slow or Floating CMOS Inputs 

Both advanced CMOS and BiCMOS (ABTILVT) families have a CMOS input structure. This structure is an inverter 
consisting of a p channel to Vee and a n channel to GND as shown in Figure 1. With low-level input, the p-channel 
transistor is on and the n channel is off, causing current to flow from Vee and pulling the node to a high state. With 
high-level input, the n-channel transistor is on and the p channel is off and the current flows to GND, pulling the node 
low. In both cases, no current flows from Vee to GND. However, when switching from one state to another, the input 
crosses the threshold region causing the n channel and the p channel to be turned on simultaneously, generating a current 
path between Vee and GND. This current surge can be damaging, depending on the length of time that the input is in 
the threshold region (0.8 to 2 V). The supply current (Icc) can rise to several milliamperes per input, peaking at 
approximately 1.5 V VI (see Figure 2). This is not a problem when switching states at the data-sheet-specified input 
transition time (see Figure 3). 
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Figure 2. Supply Current Versus Input Voltage (One Input) 

recommended operating conditions 

MIN 

ABToctais 

Ili/Ilv Input transition rise or fall rate 
ABT Widebus™ and Widebus+™ 

LVT, LVC, ALVC 

LV 

Figure 3. Input Transition Rise or Fall Rate as Specified in Data Sheets 

Slow Input Edge Rate 

MAX UNIT 

5 

10 
ns/V 

10 

100 

With increased 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 errors or oscillations. 
Similar situations can occur if an unused input is left floating or is not actively held at a valid logic level. 

These functional 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 4). Because the device's internal power 
supply nodes are used as voltage references throughout the integrated circuit, inductive voltage spikes, V GND, affect 
the way signals appear to the internal gate structures. For example, as the voltage at the device's ground node rises, the 
input signal, V {, appears to decrease in magnitude. This undesirable phenomena can then erroneously change the output 
if a threshold violation occurs. 

In the case of a slowly rising input edge, if the change in voltage at GND 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, causing output oscillation. Therefore, the maximum 
input transition time of the device should not be violated so no damage to the circuit or the package can occur (refer to 
Figure 3 for the maximum transition rate for each family). 
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Vcc 

Figure 4. Input/Output Model 

Floating Inputs 

If a voltage between 0.8 V and 2 V is applied to the input for a prolonged period of time, this situation becomes critical 
and should not be ignored, especially with higher bit count and more dense packages (SSOP, TSSOP). For example, if 
an 18-bit transceiver had 36 I/O pins floating at the threshold, the ~urrent from Vee could be as high as 150 to 200 rnA. 
This is approximately 1 W of power consumed by the device, which leads to a serious overheating problem. This 
continuous overheating of the device affects its reliability. Also, because the inputs are in the threshold region, the 
outputs tend to oscillate, resulting in damage to the internal circuit over a long period of time. The data sheet shows the 
increase in supply current (AleC) when the input is at a TTL level [for ABT VI - 3.4 V, Alec - 1.5 rnA (see Figure 5)]. 
This becomes more critical when the input is in the threshold region as seen in Figure 6. 

These characteristics are typical for all CMOS input circuits, including microprocessors and memories. 

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

PARAMETER TEST CONDITIONS MIN MAX UNIT 

AST Vee- 5.5V, One input at 3.4 V, 
1.5 rnA 

aleet 
Other inputs at Vee or GND 

LVT Vee - 3 Vto3.6 V, One input at Vee - 0.6 V, 0.2 
rnA 

Lve, ALve, LV Other inputs at Vee or GND 0.5 
. . .. 

tThls IS the Increase In supply curre~t for each Input that IS at the specified TTL voltage level rather than Vee or GND . 

Figure 5. Supply Current Change of the Input at TTL Level as S~lfled in Data Sheets 
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As long as the driver is active in a transmission path or bus, the receiver's input is always in a valid state. No input 
specification is violated as long as the rise and fall times are within the data sheet limits~ However, when the driver is 
in a high-impedance state, the receiver input is no longer at a defined level and tends to float. This situation can worsen 
when several transceivers share the same bus. Figure 7 is an example of a typical bus system. When all transceivers are 
inactive, the bus line levels are undefmed. When a voltage that is determined by the leakage currents of each component 
on the bus is reached, the condition is known as a floating state. The result is a considerable increase in power 
consumption and a risk of damaging all components on the bus. Holding the inputs or I/O pins at a valid logic level when 
they are not being used or when the part driving them is in the high-impedance state is recommended. 

Figure 7. Typical Bidirectional Bus 

Recommendations for Designing More Reliable Systems 

Bus Control 

The simplest way to avoid floating inputs in a bus system is to ensure that the bus is either always active or inactive for 
a limited time when the voltage buildup does not exceed the maximum VIL specification (0.8 V for TIL-compatible 
input). At this voltage, the corresponding Icc value is too low and the device operates without any problem or concern 
(see Figures 2 and 4). 
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To avoid damaging components, the designer must know the maximum time the bus can float. First, assuming that the 
maximum leakage current is Ioz - 50 JlA and the total capacitance (I/O and line capacitance) is C - 20 pF, the change 
in voltage with respect to time on an inactive line that exceeds the 0.8-V level can be calculated as in equation 1. 

I 50 I-tA 
tlV/tlt = cz = 20 pF = 2.5 V/l-tS (1) 

The permissible floating time for the bus in this example should be reduced to 320 ns maximum, which ensures that the 
bus will not exceed the 0.8-V level specified above. The time constant does not change when multiple components are 
involved because their leakage currents and capacitances are summed. 

The advantage of this method is that it requires no additional cost for adding special components. Unfortunately, this 
method does not always apply because buses are not always active. 

Pullup or Pulldown Resistors 
When buses are disabled for more than the maximum allowable time, other ways should be used to prevent components 
from being damaged or overheated. A pullup or a pulldown resistor to Vee or GND, respectively, should be used to keep 
the bus in a defined state. The size of the resistor plays an important role and if its resistance is not chosen properly, a 
problem may occur. Usually, a l-kO to 10-kO resistor is recommended. The maximum input transition time must not 
be violated when selecting pullup or pulldown resistors (see Figure 3). Otherwise, components may be destroyed. 

Vee 

-

Figure 8. Inactive Bus Model With a Defined Level 

Assume that an active-low bus goes to the high-impedance state as modeled in Figure 8. C represents the device plus 
the bus line capacitance and R is a pullup resistor to Vee. The value of the required resistor can be calculated as in 
equation 2. 

(2) 

Where: 

VB 0.8 V, maximum allowable floating voltage 
Vee - 5V 
C = total capacitance 
R - pullup resistor 
t - maximum input rise time as specified in Figure 3 of the data sheet 
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Solving for R, the equation becomes: 

R - t 
- 0.17 x C (3) 

For multiple transceivers on a bus: 

R - t 
- 0.17 x C x N (4) 

Where: 

N - number of components connected to the bus 

Assuming that there are ten components connected to the bus, each with a capacitance C = 20 pF requiring a maximum 
rise time of 10 nslV, t a 50-ns total rise time for 5-V input, maximum resistor size can be calculated: 

R = 0.17 x 5~0 ~F x 10 = 1.5 kO (5) 

This pullup resistor method is recommended for ac-powered systems; however, it is not recommended for 
battery-operated equipment because power consumption is very critical. Instead, use the bus-hold feature that is 
discussed in the next section. The overall advantage of using pullup resistors is that they ensure defined levels when the 
bus is floating and helps eliminate some of the line reflections because resistors can act as bus terminations as well. 

Bus-Hold Circuits 

The most effective method to provide defined levels for a floating bus is to use Texas Instruments built-in bus-hold 
feature on selected families or as an external component like the SN7 4ACTI 071 and SN74ACTl 073 (refer to Table 1). 

Table 1. Devices With Bus Hold 

DEVICE TYPE BUS HOLD INCORPORATED 
SN74ACT1071 10-bit bus hold with clamping diodes 

SN74ACT1073 16-bit bus hold with clamping diodes 

ABT Widebus+™ (32 and 36 Bit) AU devices 

ABT Octals and Widebus™ Selected devices only 

Low Voltage (LVT and ALVC) All devices 

LVC Widebus™ All devices 

Bus hold is a circuit used in Texas Instruments selected families to help solve the floating input problem and eliminate 
the need for pullup and pulldown resistors. It consists of two back-to-back inverters with the output fed back to the input 
through a resistor (see Figure 9). In order to understand how the bus-hold cell operates, assume that an active driver has 
switched the line to a high level. This results in no current flowing through the feedback circuit. Now, the driver goes 
to the high-impedance state and the bus-hold circuit holds the high level through the feedback resistor. The current 
requirement of the bus hold is determined only by the leakage current of the circuit. The same condition applies when 
the bus is in the low state and then goes inactive. 

Input 

Figure 9. Typical Bus-Hold Cell 
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As mentioned earlier in this section, Texas Instruments offers the bus hold as stand-alone lO-bit and 16-bit devices 
(SN74ACTl071 and SN74ACTl073) with clamping diodes to Vee and GND for added protection against line 
reflections caused by impedance mismatch on the bus. Because purely ohmic resistors cannot be implemented easily 
in CMOS circuits, a configuration known as a transmission gate is used as the feedback element (see Figure lO). An 
n channel and a p channel are arranged in parallel between the input and the output of the buffer stage. The gate of the 
n-channel transistor is connected to Vee and the gate of the p channel is connected to GND. When the output of the buffer 
is high, the p channel is on, and when the output is low, the n channel is on. Both channels are of relatively small surface 
area - the on resistance from drain to source, ~on' is about R - 5 kU 

Figure 10. Stand-Alone Bus-Hold Cell (SN74ACT107x) 

Now, assume that in a practical application the leakage current of a driver on a bus is Ioz - 10 j.LA and the voltage drop 
across the 5 kO is VD - 0.8 V (this value is assumed to ensure a defmed logic level). Then, the maximum number of 
components that a bus hold can handle is calculated as follows: 

0.8 V - 16 t lO !lA x 5 kO - componen s (6) 

The 74ACTl07I and 74ACTl073 also provide clamping diodes as an added feature to the bus hold. These diodes are 
useful for clamping any overshoot or undershoot generated by line reflections. Figure 11 shows the characteristics of 
the diodes when the input voltage is above Vee or below GND. At VI - -1 V, the diode can source about 50 rnA, which 
can help eliminate undershoots. This can be very useful when noisy buses are a concern. 
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Figure 11. Diode Characteristics (SN74ACT107x) 
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Texas Instruments also offers the bus-hold circuit as a feature added to some of the advanced-family drivers and 
receivers. This circuit is similar to the stand-alone circuit with a diode added to the drain of the second inverter (ABT 
and LVT only, see Figure 12). The diode blocks the overshoot current when the input voltage is higher than Vee 
(VI> Vee), so only the leakage current is present. This circuit uses the device's input stage as its first inverter; a second 
inverter creates the feedback feature. The calculation of the maximum number of components that the bus hold can 
handle is similar to the previous example. However, the advantage of this circuit over the stand-alone bus hold is that 
it eliminates the need for external components or resistors that occupy more area on the board. This becomes very critical 
for some designs, especially when wide buses are used. Also, because cost and board-dimension restrictions are a major 
concern, designers prefer the easy fix: drop-in replaceable parts. Texas Instruments offers this feature in most of the 
commonly used functions in several families (refer to Table 1 for more details). 
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Figure 12. Input Structure of ABT/LVT and ALVC/LVC Families With Bus Hold 



Figure 13 shows the input characteristics of the bus hold at 3.3-V and 5-V operations, as the input voltage is swept from 
o to 5 V. These characteristics are similar in behavior to a weak driver. This driver sinks current into the part when the 
input is low and sources current out of the part when the input is high. When the voltage is near the threshold, the circuit 
tries to switch to the other state, always keeping the input at a valid level. This is the result of the internal feedback circuit. 
The plot also shows that the current is at its maximum when the input is near the threshold. II(hold) maximum is 
approximately 25 J.I.A for 3.3-V input and 400 J.I.A for 5-V input. 
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When multiple devices with bus hold are driven by a single driver, one may be concerned about the ac switching 
capability of the driver becoming weaker. As small dI:ivers, bus-hold cells require an ac current to switch them. This 
current is not significant when using Texas Instruments CMOS and BiCMOS families. Figure 14 shows a 4-mA buffer 
driving six LVT16244 devices. The trace is a 75-0 transmission line. The receivers are separated by lcm with the driver 
located in the center of the trace. Figure 15 shows the bus-hold loading effect on the driver when connected to six 
receivers switching low or high. It also shows the same system with the bus hold disconnected from the receivers. Both 
plots show the effect of bus hold on the driver's rise and fall times. Initially, the bus hold tries to counteract the driver, 
causing the rise or fall time to increase. Then, the bus hold changes states (note the crossover point), which helps the 
driver switch faster, decreasing the rise or fall time. 
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Figure 14. Driver and Receiver System 
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Figure 16 shows the supply current (ICC> of the bus-hold circuit as the input is swept from 0 to 5 V. Again, the spike seen 
at about 1.5-V VI is due to both the n channel and the p channel conducting simultaneously. This is one of the CMOS 
transistor characteristics. 
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Figure 16. Bus-Hold Supply Current Versus Input Voltage 
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The power consumption of the bus hold is minimal when switching the input at higher frequencies. Figure 17 shows 
the power consumed by the input at different frequencies with or without bus hold. As can be seen, the increase in power 
consumption of the bus hold at higher frequencies is not significant enough to be considered in power calculations. 
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Figure 18 shows the data sheet dc specifications for bus hold. The first test condition is the minimum current required 
to hold the bus at 0.8 V or 2 V. These voltages meet the specified low and high levels for TIL inputs. The second test 
condition is the maximum current that the bus hold sources or sinks at any input voltage between 0 V and 3.6 V (for 
low-voltage families) or between 0 V and 5.5 V (for ABT). The bus-hold current becomes minimal as the input voltage 
approaches the rail voltage. The output leakage currents, IOZH and IoZL, are insignificant for transceivers with bus hold 
because a true leakage test cannot be performed due to the existence of the bus-hold circuit. Because bus hold behaves 
as a small driver, it tends to source or sink a current that is opposite in direction to the leakage current. This situation 
is true for transceivers with bus hold only and does not apply to buffers. All LVT, ABT Widebus+™, and selected ABT 
octal and Widebus™ devices have the bus-hold feature (refer to Table I or the or contact the local Texas Instruments 
sales office for more information). 

electrical characteristics over recommended operating free-air temperature range (for 
families with bus-hold feature) 

PARAMETER TEST CONDITIONS MIN MAX UNIT 

I VI zO.8V 75 

LVT, LVC, ALVC 
VCC=3V 

IVI =2V -75 

Data inputs VCC=3.6V, VI =Ot03.6V ±500 
II(hold) orl/Os l VI = 0.8 V 100 

JJA 
ABT Widebus+™ 
and selected ABT 

VCC=4.5V 
IVI-2v -100 

Widebus™ VCC = 5.5 V, VI =Ot05.5V ±500 

ABT This test is not a true 10Z test Since bus hold is 
Transceivers always active on an I/O pin. It tends to supply a ±1 
with bus hold current that is opposite in direction to the output 

10ZHIIOZL LVT, LVC, ALVC leakage current. JJA 
Buffers with ABT This test is a true 10Z test since bus hold does not ±10 
bus hold LVT, LVC, ALVC exist on an output pin. ±5 

Figure 18. Data Sheet Minimum Specification for Bus Hold 

Summary 

Floating inputs and slow rise and fall times are important issues to consider when designing with CMOS and advanced 
BiCMOS families. It is important to understand the complications associated with floating inputs. Terminating the bus 
properly plays a major role in achieving reliable systems. All three methods that were recommended in this application 
note should be considered. If it is not possible to control the bus directly and adding pullup or pulldown resistors is 
impractical due to power-consumption and board-space limitations, bus hold is the best choice. Texas Instruments 
designed bus hold to reduce the need for resistors used in bus designs, reducing the number of components on the board 
and improving the overall reliability of the system. 
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Texas Instruments (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 the specifications 
applicable atthe time of sale 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 of 
all parameters of each device is not necessarily performed, except those mandated by government 
requirements. 

Certain applications using semiconductor products may involve potential risks of death, personal injury, 
or severe property or environmental damage ("Critical Applications'l 
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concerning potential risk applications should be directed to TI through a local SC sales office. 

In order to minimize risks associated with the customer's applications, adequate design and operating 
safeguards should be provided by the customer to minimize inherent or procedural hazards. 

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 
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Introduction 

Futurebus+ (IEEE 896.2-1991) and B'IL (IEEE 1194.1-1991) designs offer significant performance advantages over 
conventional TIL backplane implementations, but these advantages come with trade-offs. Switching noise in the form 
of ground bounce and EM! must be controlled, and proper termination schemes must be employed to ensure signal 
integrity in this high-speed switching enviromnent. Trade-offs for price in the form of total system solution versus 
overall system performance are also of concern. This paper begins with the historical perspective on signal-integrity 
issues addressed by the IEEE bodies cited above and follows with new pioneering bus-interface solutions to help reduce 
overall Futurebus+ or B'IL system costs and design complexities. 

Current Generation of Futurebus+/BTL Transceivers 

A number of suppliers have developed Futurebus+ and B'IL transceiver solutions that comply with the previously cited 
IEEE standards. These devices share the same reduced output swing and tight switching thresholds shown in Figure 1 
and also include slew-rate control circuitry as shown in Figure 2. The various devices differ considerably in wafer-fab 
process technology, propagation-delay performance, and other performance metrics (Table 1). 

5-VTTL 

Vee 5V 

VOH 2.4V Futurebus+/ BTL 

VIH 2V 

YOH f'·" VIH 1.62 V 

Vt 1.5V Vt 1.55 V 
VIL 1.47 V 

VOL nv 
VIL O.SV 

VOL O.4V 

GND OV 

Figure 1. Comparison of TTL and BTL Switching Standards 

----""""' ,----- 2.1 V 

1 nsMinimum 

Low·to·Hlgh and Hlgh·ta-Low Transition 
)-----1V 

Figure 2. Output Edge-Rate Control (OECTM) 
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Table 1. Futurebus+/BTL Transceiver Offering Available Today 

TRANSCEIVER SUPPLIER TECHNOLOGY BITS/PACKAGE Ipd (ns) 

ALS056/057 TI.NSC 3 11 Bipolar 4/8 20 

083890 NSC 2 11 Bipolar 8t 15 

OS389617 NSC 1.5 11 Bipolar 4/8 12 

OS3893A NSC 1.2 11 Bipolar 4 7 

FB2031 140 TI. Philips 0.811 BiCMOS 8/9 6 
.. t Unidirectional dnver only; not a true bidirectional transceiver 

Table 1 shows an evolutionary progression in bipolar wafer-fab technology and improved propagation-delay 
perfonnance. Bipolar fab technologies are chosen for this class of device for their hi'gh-drive capability, low switching 
noise, and relative ease of designing (relative to pure CMOS) the pseudoanalog circuitry required to meet the slew-rate 
control requirement mentioned above. Bipolar circuits have the disadvantage of relatively high power dissipation. The 
heat generated by this high power dissipation, coupled with the large switching currents coming from the bus 
tennination, place a thennallimitation on the numbers of bits that can be integrated into a single standard integrated 
circuit package (typically only four bits). 

The newer class of BiCMOS transceivers employs a bipolar output structure to achieve the desired drive, noise, and 
slew-rate control of previous-generation products. They also offer higher perfonnance, much lower power dissipation, 
and take the next step toward higher integration (eight or nine bits). However, even this level of density and perfonnance 
is not totally sufficient for some emerging 128-bit applications. At nine bits, the devices are again up against the thennal 
capabilities of the packages, even with low-power BiCMOS technology. 

Futurebus+ (IEEE 896.2-1991) adds an additional constraint to board layout by mandating that all compliant cards have 
a maximum stub length of 25 mm to reduce loading and minimize reflections. This is also a wise rule of thumb for 
non-Futurebus+/BTL designs. As data paths have increased in width from 32 to 64 bits (128 bits in the future), this 
stub-length requirement has forced system designers to wrestle with the manufacturing problems of double-sided 
surface mounting of the transceivers on boards as large as 12 Standard Units (12SU). Even with the relatively dense 
packaging of today's fastest and most integrated transceivers, this can be a fonnidable design problem that adds 
significantly to the overall manufacturing cost of a board (see Figure 3). 

TFB2002 
110 Controller 

Status 

TFB2022 
64-Blt 

Data-Path 
Unit 

Command Arbitration 

TFB2010 
Arbitrator 

Sync 

Connector 
NOTE: The second-part type descriptor (oJ indicates that a second transceiver is mounted on the opposite side of the board. 
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Figure 3. Uncached 64-Bit Futurebus+ Layout With Texas Instruments Controller Chipset 
and Today's Most Integrated Transceivers 



Another problem with the current generation of transceivers is the purchasing requirement for multiple transceiver 
types. Continuing with the above example, the common 64-bit uncached solution requires three different transceiver 
types for a complete distributed arbitration Futurebus+ implementation shown in Table 2. 

Table 2. Transceiver Descriptions for 64-Blt Uncached Futurebus+ Boards 
Using FB20xx Series Transceivers 

QUANTITYI 
COST EACH 

DEVICE DESCRIPTION BOARD 
IN 1K 

QUANTITY ($) 

FB2031 9-Bit Data/Address Transceiver With Clock and Latch 9 7.95 

FB2032t Arbitration Contest Transceiver 1 9.75 

1"82040 8-Bit Status/Sync Transceiver With Split TTL I/O 3 8.10 

Total Part Count and Cost: 13 105.60 

t Optional for distributed arbitration only 

These transceivers were designed quite differently from one another due to the specific functions they perform in the 
system (data/address, sync, arbitration, status, or command). Figure 4 highlights the functional differences between the 
FB2040 (status and sync transceiver) and theFB203l (address/data transceiver). The main distinctions are the universal 
storage modes (transparent, latched, or clocked) of the FB2031 and the separate, or split, TIL I/O pins of the FB2040. 
As previously rioted, until recently, efforts to develop any sort of true universal Futurebus+lBTI.. transceiver have not 
been practical due to the absence of a viable high-power fine-pitch package with more than 56 pins. 
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Figure 4. Functional Differences Between FB2040 Control Transceiver 
and FB2031 Address/Data Transceiver 
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A New Generation of Futurebus+/ BTL Transceivers 

In response to the need for single-sided surface mounting and simplified transceiver architectures, Texas Instruments 
has developed both a high-power package and a series of 1S-channel Futurebus+/BTL universal bus transceivers 
(UBTTM). These new devices, designated as FB 16xx series, are packaged in a high-power version of the EIAJ standard 
lOO-pin TQFP package (O.5-mm lead pitch). A package cross section, as shown in Figure 5, reveals a metal heat sink 
that facilitates the excellent thermal performance of the package. 

~ll 
Figure 5. Cross Section of Thermally Enhanced EIAJ 100-Pin TQFP 

The FB 16xx series devices are designed with both the universal data-storage capabilities of the FB2031 address/data 
transceiver and the separate TTL I/O of the FB2040 control transceiver. This series of devices can be configured as two 
independent 9-channel transceivers or one coherent IS-channel transceiver (see Figure 6). 
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Figure 6. Functional Circuit Diagram of FB1650 
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This flexible design approach eliminates the need for double-sided surface mounting, along with all of the associated 
manufacturing costs, and still meets the IEEE 896.2-1991 25-mm maximum-stub-length requirement as shown in 
Figure 7. 

TFB2002 
1/0 Controller 

TFB2022 
64-Blt· 

Data-Path 
Unit 

TFB2010 
Arbitrator 

...... __ --'1 I FB16xx I I FB16xx I I FB16xx I I FB2032 I I FB16xx 

Status Command Arbitration Sync 

Connector 
NOTE: There is no double-sided SMT requirement. 

Figure 7. Uncached 64-Bit Futurebus+ Layout With Texas Instruments Chipset 
and FB16xx Transceivers 

In addition, the 18-channel architecture lends itself naturally to reduced pin-to-pin signal skew. Advanced BiCMOS 
circuit design techniques have improved propagation-delay performance over the previous generation of BiCMOS 
transceivers. Table 3 shows a transceiver cost comparison for the same 64-bit uncached Futurebus+ example considered 
previously. 

Table 3. Cost Comparison for 64·Blt Uncached Futurebus+ Board 
Using FB16xx Series Transceivers . 

QUANTITYI 
COST EACH 

DEVICE DESCRIPTION IN 1K 
BOARD QUANTITY ($) 

FB16xx 18-Bit TTUBTL UBT With Split TTL 1/0 6 13.85 

FB2032t Arbitration Contest Transceiver 1 9.75 

Total Part Count and Cost: 7 92.85 

t Optional for distributed arbitration only 

This is a nearly 50% reduction in component count and a 14% cost savings ($12.75/board) on the transceivers alone. 
Significant savings (tens of dollars per board) in manufacturing costs are also realized by moving to single-sided SMT 
manufacturing. Other members of the FB 16xx family include system clock-distribution features that lend themselves 
to more specific end·system applications such as ATM hubs and routers (Table 4). 

Table 4. Transceiver Descriptions for Other Members of the FB16xx Series 

DEVICE DESCRIPTION 

FB1650 18-Bit TTUBTL UBT With Split TTL 1/0 

FB1651 17-Channel UBT With Separate Buffered and Delayed Clock Bit 

FB1652 17-Channel UBT With Separate Buffered Clock Bit (no delay line) 
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Summary 

The high-speed data-communication requirements of today's fastest boatd-level computers and telecommunications 
and netwolk switching equipments can be met with Futurebus+ and BTL-compatible transceivers and switching levels. 
Stub-length constraints and ever-increasing data-path widths have made it difficult to control signal integrity and 
manufacturing and procurement costs in these high-performance systems. The next generation of I8-channel 
Futurebus+IBTL universal bus transceivers meets this market need by facilitating low-cost single-sided surface-mount 
manufacturing, and single-device-type procurement, characterization, qualification, and specification. 
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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 1 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 

> 
I 

~ 

o 10 20 30 40 

Frequency - MHz 

50 

VCC=5V, 
TA = 25°C 
Output Load = 60 pF/500 W 

I VCC 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. 
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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. . 

DIELECTRIC 
ZO=/UC -_~~~~ 

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 0) and a supply voltage (Vee - 5 V) 
(see Figure 3). In order for the device to change state, an output current (I - 50 rnA) is needed instantaneously. Note that 
for eight outputs switching 1 - 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 supply 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- 1 Ilo Ln..!! 
1t r 

(1) 

where d is the distance between the wires, r is the radius of the wires, I is the length of the wires and Ilo 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---f~----~~----------Q:'ooc VCC 

1= 5V/1000 = SOmA 

.r C D 
GND 

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 1 J.LF), with an input frequency of 33 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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DISTANCE FROM VCC PIN = 0.3 INCHES 
6~-------------------------. 

I • 
4+--',,~mr-'rTTTrrmr-.-rr~ 
0.001 0.010 0.100 1.000 

Chip Capacitance -ILF 

DISTANCE FROM VCC PIN = 2 INCHES 
6~-------------------------, 

I I I 

4+--r"TITm-~,,~~-.-rrrrrrn 
0.001 0.010 0.100 1.000 

Chip Capacitance - !LF 

DISTANCE FROM VCC PIN = 1 INCH 
6~------------------------~ 

I I 
4+--r~Tn~-'-rTnTm--.-rn~ 
0.001 0.010 0.100 

Chip Capacitance - !LF 

VCC=5V, 
TA = 25°C, 
Frequency = 33 MHz, 
Output Load = 500 0 

I VCC ringing amplitude due to 
the switching of the device outputs 

1.000 

Figure 4. Vee Line Disturbance vs Cap Size at Different Distances 

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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Figure 5. Vee Line Disturbance vs Cap Size With Resistive Load at Different Frequencies 
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Figure 6. Vee Line Disturbance vs Cap Size With 6O-pF Load at Different Frequencies 

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, 115 and 200 pF) using four different bypass 
capacitors (0.001, 0.01, 0.1, and 1 J.IF). 
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Figure 7. Vee Line Disturbance vs Cap Size at Different Capacitive Loads 

Capacitor Size 

1.000 

1.000 

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 capacitor 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 (.iT). and the drop in Vee that can be 
tolerated (.i V). 

The following equation can be used: 

c- IxNx.iT 
t:J.V 

where .iT and .i V can be assumed. 

) 
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For example, say one has the following parameters: ~ V - 0.1 V, ~ 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 J.IF 
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 O.l-J.IF capacitor rated at 50 V/IlS 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,-------------------------. 

20+--r-,--~-r~--r_,__.--~ 
o 10 20 30 40 50 

Frequency - MHz 

VCC=5V, 
TA=25°C, 
Output Load = 60 pF/500 0 

Figure 8. IcC vs Frequency 
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Summary 

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 1 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 behavior with the bypass capacitor placed 0.3 inches away 
from the Vee pin, whereas Figure 9 shows 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 earlier is highly recommended. 
If one considers all these issues, a good bypass technique can be achieved. 

WITH 0.1-1lF BYPASS CAPACITOR 

7~------------------------. 

6 

S)."~~~~""~~ 
> 
I 4 » 3 

2 

O+--r-'r-.-~--.-.--.--.--.~ 
o "10 20 30 40 so 

Frequency - MHz 

VCC=SV, 
TA=2SoC, 
Output Load = 60 pF/SOO 0 

Figure 9. Vee Line Disturbance vs Frequency 
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Introduction 

The data in this paper demonstrates the skew between the outputs of a sample of Texas Instruments Advanced BiCMOS 
(ABT) devices. This explains 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 are 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 mDEC 99 clause 2.3.5: 

Output Skew [tsk(o)l- 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)l - The difference between two propagation delay times that originate at different 
inputs and terminate at a single output. 

Pulse Skew [tsk(p)l- The difference between the propagation delay times tpLH and tplll. when a single 
switching input causes one or more outputs to switch. 

Process Skew [tsk(pr)l-The difference between identically specified propagation delay times on any two 
samples of an IC at identical operating conditions. 

Limit Skew [tsk(l)l- The difference between: 1) The greater of the maximum specified values of tpLH 
and tplll. and 2) The lesser of the minimum specified values of tpLH and tplll.. 

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, 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 defmed data sheet skew tsk(o). The data sheet value for 
tsk(o) is found by switching all of the outputs simultaneously. Two of the devices examined in this paper (' ABT16240 
and' ABT16500A) 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 part!cular 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, tpH0. 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 (' ABT16952 and ' ABT16500A) that have registers, the data path chosen for each device was the path 
that put the device in a transparent mode. Also, for the bidirectional devices (,ABT16245, 'ABT16952, and 
I ABT16500A), the A-to-B direction was used. 
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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 that has had data taken on a lab bench setup. It is this process 
of offsetting that is the main source of error in the data. 

Briefly, the tester is offset in the following manner: The golden unit has its propagation delay measurements taken at 
25°C and 85°C using a pulse generator as the source and an osciIIoscope 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 2.S°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 osciIIoscope 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. 

Summary 

The family of curves presented in Figures 2 through 9 demonstrates that the Texas Instruments Advanced BiCMOS 
family of devices can be expected to produce an average skew between outputs that remain below 400 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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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 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 us.ed. 

Copyright © 1993, Texas Instruments Incorporated 

Printed in the U.S.A. 
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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). 

1:ypicalIM-bit DRAM geometries are on the order of 1.2 j.Ull, 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 eventualnonoperation. Another field-effect concern is the breakdown of the 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 I, 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 woricstations, high-end desktop PCs, and other 
high-performance motherboards favor high perfonnance 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 defmed 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 10 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 Vup to 3.9 V. For now 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 (LVTIL) 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 
LVTIL 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 (I/O) 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, VIH and VIL, which are ratios of V cc. Low-voltage TIL (LVTIL) utilizes the standard-TIL 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. 

LveMos 
(2.7 V -3.6 V) 

LVTTL 

(3 V -3.6 V) 

3.3 V 3.3 V 

VOH Vee-0.1 

OV 

0.7Vcc 

0.5Vcc 

0.2 Vee 

0.1 V 

OV 

2.4 V 

2V 

1.5V 

O.BV 

0.4 V 

TTL 

(4.5 V - 5.5 V) 
5V 

OV 

2.4V 

2V 

1.5V 

O.BV 
0.5 V 

Figure 2. Comparison of 3.3N and S-V Interfaces 

13-83 



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 L VT 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 

Spe<;ified 2.7- to 3.6-V supply voltage 

I/O structures that support power-on (live) insertion 

Standard TTL output drives of: 
VOH- 2 VatIoH--32rnA 
VOL - 0.55 V at IoL - 64 mA 

Rail-to-rail switching for driving CMOS 

Maximum supply currents of: 
IcC(L) - 15 rnA 
IcC(H) - 250 J1A. 
IcC(Z) - 250 J1A. 

Propagation delays of: 
tpd < 4.6ns 
tpd (LE to Q) < 5.1 ns 
tpd (CLK to Q) < 6.3 ns 

Surface-mount packaging support including fme-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 forexisting 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 I/O voltages of 5.5 V with 
Vee - 2.7 to 3.6 V. the inputs can withstand 5.5 V even when Vee - 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 orpulldown 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, ± 1 ()() ~, that is sufficient enough 
to overcome any CMOS-type leakages. Since this is an active circuit, it does take current, approximately ±500 ~, 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. 

Summary 

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 fme-pitch surface-mount packages. 
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Introduction 

The increasing demand for lower system power consumption has brought many new design challenges. Among them 
is the problem of safely and efficiently interfacing the various switching levels in today's mixed 3.3-V and 5-V systems 
while maintaining the lowest possible total system power consumption. Two competing methods of accomplishing this 
mixed-mode signal translation have emerged: 

1. Split-rail or dual 3.3-V and 5-V Vee devices 
2. Completely 5-V tolerant, pure 3.3-V Vee components 

This paper deals with the pros and cons of using both device types and offers additional suggestions for even greater 
system power savings. 

Split-Rail Level Shifters 

Split-rail level shifters are a class of transceiver devices that have both a 5-V and 3.3-V Vee rail. Products in this class 
can be used effectively as level shifters and data-path voltage translators, but the following precautions are usually 
recommended: 

1. Dual-Vee-rail devices typically have strict power-sequencing requirements to prevent leakage or damage to 
the parts if one Vee rail ramps faster than the other. These stringent requirements are often difficult to meet 
from a system timing standpoint and offer little flexibility for partial system power down or other advanced 
power-saving design techniques. 

2. Simply having a 5-V Vee pin does not necessarily ensure that the part will switch all the way to the 5-V rail. 
Switching all the way to 5 V is one way to reduce the power consumption in 5-V memories or other pure 5-V 
CMOS circuits that are driven by a level-shifter device. This paper will demonstrate others as well. 

The data sheet for the product in question will quickly reveal whether the part drives all the way to the 5-V rail. If the 
high-output voltage (Vow minimum is about 4.44 V, it does drive to the rail. The 5-V level shifters with 
TIL-compatible outputs typically drive only to about 3.6 V. 

5-V Tolerant, Pure 3.3-V Vee Level Shifters 

A second class of products created to meet these design challenges offers the same voltage-translation and level-shifting 
capabilities as the split-rail devices previously mentioned. From a single vee source, they avoid the power-sequencing 
problems of the split rails and are also offered in a number of functions, bit widths, and storage options. The one potential 
drawback of the single-Vee products is that the outputs do not pull all the way to the 5-V Vee rail- but is this really 
a drawback? 

The Misconception About dlee 

The component selection of a level shifter impacts two major aspects of total system power dissipation: 

1. The impact that the V OH level of the driving part (A in Figure 1) has on the power dissipation of the receiving 
device (B in Figure 1), commonly known as ~ICC' and 

2. The power of the device itself 

Level.Shlftlng 
Driver 

5-VCMOS 
Receiver 

NOTE: Unidirectional mode illustrated for simplicity. 

Figure 1. Basic Logic Data Transceiver 
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~lcc is the added power dissipation induced into a TIL-compatible 5-V CMOS device (B in Figure 1) due to the V OH 
level of the driving device (A in Figure 1). It is a correct expectation that a TIL-compatible 5-V CMOS product would 
have higher power dissipation if it were driven by a device with a V OH of 3.6 V than if that same device were driven 
by a 5-V VOH driver. 

Figure 2 shows a basic CMOS input structure and the typical ~lcc current associated with sWitching the device through. 
the input voltage range from zero to Vee. As expected, the ~lcc current approaches zero at the Vee and ground rails 
and peaks in the TIL-threshold region of 1.5 V. 

CMOS Input Structure Alee for CMOS Input 

Vee 5 

} 
/\ 
/ ' ~ 

4 

3 

2 

~ "" ,.) '---
GND 

o 
o 2 3 4 5 

VI -Input Voltage - V 

Figure 2. Basic CMOS Input Structure and Typical ~lcC Current 
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Figure 3 is a graph of the ~ICC (i.e., additional ICC> that is induced into a 16-bit device (all outputs switching) as a 
function ofVOH and frequency. As illustrated, Mcc is 2 to 3 mA higher where V OH is only 3.1 V than for the same device 
driven to the 5-V rail by a pure 5-V CMOS device. From this, the best possible solution would seem to be to always select 
a part that switches all the way to the 5-V rail, but this conclusion fails to consider the system power impact of the driving 
device. 
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Figure 3. ~ICC of a 16-81t Device 

Figure 4 shows the V OH of two devices: the FCT164245 split-rail device from Integrated Device Technologies (IDT) 
and the 'LVT16245A from Texas Instruments (TI). 
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Figure 4. VOH of FCT164245 and 'LVT16245A 

From the discussion above, the induced MCC current in a part driven by the LVT part would be expected to be higher 
than the FCT device. The problem with this conclusion is that MCC is only one of the two components of total system 
power dissipation that selection of a level-shifter device has from a system standpoint. 
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Figure 5 shows the total power dissipation of the same IDT split-rail device, the TI 'LVT16245A, and the worst case 
~Icc (VOH - 3.1 V) graphed on the same vertical scale. 
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Figure 5. Total System Power-Dissipation Impact 

As shown in Figure 5, it is apparent that even if a split-rail device pulls all the way to the 5-V rail, which the IDT part 
does not, the power savings in ~Icc are more than offset by the huge switching currents that the split rail draws from 
the 5-V rail. The negative implications on heating, reliability, and battery life are obvious. 

More Savings Are Possible 

Some systems use a means of power savings known as partial power down. In partial power-down mode, a system 
basically shuts off the Vee to some unused circuits during times of inactivity, thus eliminating even low standby currents. 
All members ofTI's low-voltage technology (LVT) product line mentioned previously offer a parametric specification 
called IOFF that ensures that the output pins of the parts will remain in a high-impedance state when the supply voltage 
is at 0 V. This prevents an inactive L VT part from dragging down the bus of an active part in the system and allows the 
LVT part to become a partition for the partially powered-down unused subsystem. The LVT device still functions as a 
level shifter and voltage translator when power is restored to the inactive subsystem. 

Another aspect of system power dissipation is the use of passive resistor pullups to keep a local bus from floating and 
causing damage to the devices on the bus. Pullups were sufficient for the older desktop systems where power 
consumption was not as much of a concern, but pullup resistors in portable equipment can have a serious impact on 
battery life and this issue must be addressed. 

Products like the 'LVT16245A (and others) from TI have a circuit feature called a bus-hold cell (see Figure 6). This cell 
eliminates these passive pullup components and all of the procurement costs, board space, bus parasitics, and necessary 
power dissipation associated with them. The bus-hold cell does not load down the bus or add any significant power 
dissipation to the LVT device. 
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I/O Pin ------< ..... ---1 

Figure 6. LVT Bus-Hold Cell 

Summary 

Mixed 3.3-V and 5-V systems can be optimized for low power and low cost by judicious selection of the appropriate 
voltage-level-shifter component. Split-rail level shifters can affect this voltage translation, but selection of this device 
is burdened with serious design tradeoffs in power sequencing, partial system power down, and system power 
dissipation. Further savings in both power and component cost can be realized if the component selected has a bus-hold 
cell or other means of eliminating passive system components. 

The LVT series of 3.3-V logic devices from TI is the optimum choice for both mixed and nonmixed voltage systems. 
Significant power savings with no inherent power-sequencing problems are realized by using devices operating from 
a single 3.3-V (2.7 V -3.6 V) V ce. Voltage translation is achieved with the parts through the on-chip implementation 
of specialized circuitry and isolation techniques that allow interfaces to up to 7-V dc on inputs, outputs, or I/O terminals. 
Partial system power down can be facilitated through system partitioning made possible by the L VT !off specification. 
The bus-hold cell on the data terminals of the L VT family further reduces system cost and power by eliminating the need 
for high-power passive components. 
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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 (TI) has introduced a number of fine-pitch packages and is acutely aware of the thermal 
considerations that must be examined by systems designers. This paper is intended to create awareness and 
understanding of thermal issues and to explore factors that 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 required increased throughput, which resulted in higher frequencies, increasing the power 
density even further. Not only are these same conc~rns haunting designers today, they are progressively getting more 
severe. 

o 
24-Pln SOIC 

Area = 165 mm2 

D 
48-PlnSSOP 

Area = 171 mm2 

o 
24-Pln SSOP 

Area =70 mm2 

10o-Pln SQFP and 
10o-Pln Cavity SQFP 

Area = 266 mm2 

24-PlnSOIC 

)_c:::::J_l 
Height = 2.65 mm 

Volume = 437 mm3 
Lead Pitch = 1.27 mm 

48-Pln SSOP 

Height = 2.74 mm 
Volume = 469 mm3 

Lead Pitch = 0.635 mm 

24-PlnSSOP 

Helght=2mm 
Volume = 140 mm3 

Lead Pitch = 0.65 mm 

100-Pln SQFP 

Height = 1.5 mm 
Volume = 399 mm3 

Lead Pitch = 0.5 mm 

Figure 1. Advanced Packages 
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Figure 1 explains part of the reason for increased attention to thermal issues. As a baseline for comparison, the 24-pin 
SOIC is shown along with several fme-pitch packages supplied by n, 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, and 10 bits) allows for the same 
circuit functionality of the 24-pin SOIC to be packaged in less than half the area, while the 48-pin SSOP (16, 18, and 
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 100-pin SQFP (32 and 36 bits), which is the functional equivalent offour 24-pin or two 
48-pin devices, with additional board savings over that of the SSOP packages. As the trend in packaging technology 
continues toward smaller packages, attention must be focused on the thermal issues that are created. 

Reliability 

The overriding effect -of increased power densities in integrated circuits is a decrease in overall system reliability. A 
direct relationship exists between junction temperature and reliability. 

Table 1 provides an example of a device with an initial junction temperature of 150°C and the calculated failure-rate 
decrease as the in-use junction temperature is lowered. The data in Table 1 indicates that lower junction temperature 
results in increased system reliability. 

Table 1 

TEMPERATURE %FRt ·C 
150 96 

140 80 
130 46 

120 11 

110 1 

100 0.02 

t Failure rate at 100,000 hours 

A better understanding of the factors that contribute to junction temperature (T J) provides a system designer with more 
flexibility when attempting to solve thermal issues. Device junction temperature is determined by equation 1: 

- junction (die) temperature (0C) 
- ambient temperature (0C) 
= thermal resistance of the package from the junction to the ambient (OC/W) 
- total power of the device (W) 

(1) 

Junction temperature can be altered by 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 closer look at the power performance and advantages of several 
popular logic families will assist the designer when choosing what best fits his/her needs. 

The choices available from TI for high-speed bus interfaces range from standard bipolar (F) to advanced CMOS 
(ACU ACT) to state-of-the-art BiCMOS (BCT) and advanced BiCMOS (ABT). Figures 2 through 4 show comparisons 
of current consumption of '244 functions for these technologies across frequency. As expected, the bipolar device 
consumes more current than the CMOS device at lower frequencies, but as frequency increases, this relationship no 
longer holds true. In fact, there is a region in the frequency range where the CMOS device consumes more current than 
the bipolar device. The point where they are equal is referred to as the crossover frequency. The crossover point for ABT 
and ACT occurs at a low frequency. 
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Typical applications for bus-interface devices require them to be disabled or in the standby 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 standby current. These values are given in the data sheets as ICC for ACT 
and ICCZ for ABT (250 JJA) and BCT (;;; lOrnA). 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 Versus 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, ICCH, or Iccz), 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, 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 data sheet. 
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Dynamic-power consumption results from charging and discharging of both internal parasitic capacitances as well as 
external load capacitance. The parameter for ACT and AC devices that accounts for the parasitic capacitances is known 
as Cpd and is obtained using equation 2 and is found in the datasheet. 

Cpd - [ICC (dynamic)/(VcC x fi)]- CL 

Where: 
fi = input frequency (Hz) 
V CC - supply voltage (V) 
CL = load capacitance (F) 
ICC = measured value of current into the device 

(2) 

Although a Cpd value is not provided for ABT, BCT, or F devices, the ICC versus frequency curves display essentially 
the same information. The slope of the curve provides a value in the form of mA/(Mhz x bit), 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. 

Equations 3 through 7 can be used to calculate total power for CMOS, bipolar, and BiCMOS devices: 

PT - PS(tatic) + PO(ynamic) 

CMOS 
AC (CMOS-level inputs) 

Ps -VccxIcc 
Po - [(Cpd + Cu x VCC2 x ftl Nsw 

ACT (TTL-level inputs) 

Ps = Vee [Icc + (NTIL x ~Icc x DCd)] 
Po = [(Cpd + Cu x V cc2 x ftlNsw 

BICMOS/Blpolar 

Where: 

Ps - V CC [DCen(NH x IccH"NT + NL x IcCLINT) 
+ (l-DCen)Iccz] + (NTIL x Mcc x DCd> 

Note: ~ICC = 0 for bipolar devices 

PO= [DCen xNswxVCC xf1 x (VOH- VOU x CLl 
+ [DCen x Nsw x V CC f2 x (mA/MHz x bit)] x 10-3 

- Supply voltage (V) 
- Power supply current (A) (from the data sheet) 
- Power supply current (A) when outputs are in the low state (from the data sheet) 
- Power supply current (A) when outputs are in the high state (from the data sheet) 

(3) 

(4) 

(5) 

(6) 

(7) 

Vcc 
ICC 
ICCL 
ICCH 
Iccz 
~ICC 
DCen 
DCd 
NH 
NL 
Nsw 
NT 

- Power supply current (A) when outputs are in the high-impedance state (from the data sheet) 

fl 
f2 
VOH 
VOL 
CL 
mA/(Mhz x bit) 

- Power supply current (A) when inputs are at a TTL level (from the data sheet) 
= % 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) 
- Output voltage (V) in the high state 
= Output voltage (V) in the low state 
= External load capacitance (F) 
= Slope of the Icc versus frequency curve 
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Thermal Resistance Values 

Design trends requiring board size reduction have made way for circuit manufacturers to produce fine-pitch packages 
that appear to threaten the reliability of systems due to further thermal constraints. As a leader in packaging technology, 
TI has done considerable research into the validity of traditional thermal measurements and data provided by circuit 
manufacturers. 

Unlike data sheet parameters, where the iridustry has adopted a standard load for measurement (50 pf, 500 0), the 
measurement of 9JA 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 9lA values became a pressing issue when TI and 
another manufacturer measured an identical package and obtained results that varied.by 40%. Extensive research led 
to the conclusion that the methodology used to measure 9JA 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 illustrates the 9lA values for TI's 48-pin shrink 
small-outline package (SSOP) at 0 LFMP and 250 LFMP with varying trace lengths. The 48-pin SSOP is shown in 
Figure I for a side-by-side comparison with the standard 24-pin SOle, the 24-pin SSOP, and the lOO-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-Pln SSOP 9JA Versus Trace Length 

There are other methods to lower the 9lA of a device. Using heat sinks or blowing air across a device certainly improves 
the ability to remove heat from its surface. Figure 7 provides 9JA data for the 48-pin SSOP with trace lengths of200 mils 
and 1 inch while varying the amount of airflow. Although many applications tend to limit the amount of airflow, excellent 
benefits are possible with increased airflow. 
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Several variables that have a direct effect on aJA values were compared and results are 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 aJA values, but certainly in the way those values are provided. 
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Figure 8. 48-/58-Pln SSOP K-Factor Board Modeling 
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TI provides aJA values for a variety of packages (including the SOIC, SSOP, and QSOP), in a user-friendly software 
package. The program allows designers to specify their conditions, such as trace length, airflow, proximity of other 
devices, and trace width in order to obtain realistic thermal solutions. 

Summary 

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 that will 
provide designers key variables to focus on for thermal management. 
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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 interface/bus 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 (SOlC) 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 20/24 pin SSOPs utilize a 0.65-mm lead pitch to achieve over a 50% reduction in area, compared to their 
standard SOIC counterparts. The package height is also reduced from 2.65 mm for the SOIC to 2 mm for the 20/24-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-pin SOIC, facilitating the use of logic functions on these cards. 
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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 SOlC package from 1.27 mm to 0.635 mm, allowing for twice the number of I/O 
pins in the same board area. The 8-, 9-, and IO-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. 

Thermal Impedances of Fine-Pitch Packages 

As package area decreases, which is the case for the 20- and 24-pin SSOP and TSOP, the thermal impedance of the 
package to the ambient enviromnent (aJA) increases. Figure 4 illustrates the fact that this relationship is almost linear, 
and for a 50% reduction in area, aJA 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. aJA Ver$us 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 SOlC, 48-pin SSOP, 1 DO-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 ~or the heat to flow from the die to the ambient enviromnent. 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 Versus Airflow 
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One factor influencing 9JA is the trace length that is connected to the package lead froger. 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. Nonstandard trace length factors have been identified as a major contributing factor in differences 
between different manufacturer's published thermal values. Figure 6 shows the effect that trace length has on the 48-pin 
SSOP9JA' 
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Figure 6. 48-Pln SSOP 9JA Versus 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, when 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 equation is: 

Z' ___ Z_o_ 
0- /1 + ~ 

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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Figure 7. Loaded Zo Versus Distributed Capacitance 

3.3-V Operation 

As process geometries move towards gate lengths of 0.5 Ii and below, coupled with the desire for lower power 
consumption, 3.3-V operation becomes necessary. Because the migration to 3.3 V wiII be gradual, gated by the 
availability of semiconductor functions, the need for mixed signal-level operation wiII be critical for bus-interface 
devices. That is the input and I/O pins wiII be able to have input voltage levels up to 5.5 V without any conduction paths 
to Vee. 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 IOH and 64 rnA of IOL' 

Advanced Bus-Interface Solutions 

Memory-Driver Usages for the SSOP 

As pointed out previously, 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 cop.sumption necessary for battery operation. The' AC11244PW (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 (tpct> 
of the driver changes with the additional capacitive load. The change in the driver's tpd is due to the interaction of its 
source impedance, Ron, with the capacitive load, Cv Figures 8, 9, and 10 show this phenomena for the 'AC 11 244, 
'BCT2240, 'ABT16244, and ' ABT32245 for both single and multiple-outputs switching. 
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Figures 8 through 10 illustrate the effect that the output impedance of the driver has over fpd degradation. Figure 8 shows 
that even though the ' AC11244 has symmetrical high and low output drive current ratings of 24 rnA, tpHL shows more 
degradation versus capacitive loading due to the graded tum-on of the output to minimize simultaneous switching noise 
[ground bounce 1. Many advanced CMOS logic devices utilize this graded tum-on, but not without the penalty of slower 
propagation delays at higher capacitive loads. Figure 9 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 that highlights 
the high-drive capability of the ABT16XXX andABT32XXX devices, along with the symmetrical tpdperformance that 
the -32-mA/64-mA 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 greatly reduced when a device is packaged 
in the 48-/56-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 to be improved 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 loo-pin SQFP and cavity SQFP that 
utilizes a 3: 1 signal-to-ground ratio. Figure 11 compares the change in tpd versus the 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 SOIC. 
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Summary 

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-countS SOP 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 
frequencies. The low pin-count SSOPs occupy less volume than other surface-mount devices, facilitating their use in 
height-critical applications. 
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ABT FAMILY CHARACTERISTICS 

Introduction 

The purpose of this document is to assist the designers ofhigh-perfonnance 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 Perfonnance 
• Power Considerations 
• Input Characteristics 
• Output Characteristics 
• Signal Integrity 
• Advanced Packaging 
• Characterization Infonnation 

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 infonnation 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. 

AC Performance 

As microprocessor operating frequencies increase, the period of time allotted for operations, such as memory access or arithmetic 
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 perfonnance. . 

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 
beco~e extremely short. With the advent of the O.8-~, 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 
depending on the device type. 

Figure 2 shows the propagation delay versus change in both temperature and supply voltage for an 'ABTI6244A, '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 perfonnance compensates for the decrease in bipolar device strength. At high 
temperatures, the reverse occurs. This complementary perfonnance 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 data sheet specifications may not provide all of the infonnation 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 data is 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 for bus-interface applications which require 
consistent speed perfonnance over various conditions. 
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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 data sheet. 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 
data sheet 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 (Iccz, IccH)' 

Table 1. Supply Current 

'F244 'FCT244 SN74ABT244 
PARAMETER TEST CONDITIONS 

MIN MAX MIN MAX MIN MAX 

Vee = 5.5 V, Outputs high SOmA 250 JJA 
10- 0, Outputs low 90mA 30mA 

lee VI - Vee or GND Outputs disabled 90mA 250 JJA 
Vee = maximum, V ~ Vee - 0.2 V, V:S Vee - 0.2 V 1.5mA 

Dynamic power involves the charging and discharging of internal capacitance~ 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. 
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Figure 4. Supply Current vs Frequency 

The use of bipol/lf 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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Input Characteristics 

ABT bus interface devices are designed to guarantee TIL-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, 
D 1, and the transistor, Q 1. Reducing the voltage at the source of Qp enables it to tum off more efficiently when flow is from Vee 
to GND (~ICc). When the input is in the low state, <4 raises the voltage of the source of Qp to V CC 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------j r-----j 
I .---_._-il-+'_._----i'r--- Vee 
1 
1 
1 , 

D1 

Drops Supply Voltage --.1 L ___ _ 

r----
1 
1 

1 
1 

Inverter --.L ___ _ 

Feedback and 
Raises Voltage 
to Supply Level 

Figure 5. Simplified Input Stage of an ABT Circuit 
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Input Current Loading 

The utilization of submicron (O.8-~) 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-UBTM process have resulted in 
capacitances as low as 3 pF for inputs and 8 pF for Cio of a transceiver. Figure 7 and Table 2 indicate the low input current 
perfonnance 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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Table 2. Input Current Specifications 

TA = 25°C SN54ABT245 SN74ABT245 
PARAMETER TEST CONDITIONS UNIT 

MIN TYP MAX MIN MAX MIN MAX 

II Vee = 5.5 V. VI =Vee or GND ±1 ±1 ±1 ItA 
IOZHt Vee = 5.5 V. Vo =2.7 V 50 50 50 ItA 
IOZlt Vee =5.5V. Vo =0.5 V -50 -50 -50 JJA 

t The parameters IOZH and IOZl include the input leakage current. 

Supply Current Change (Alcc) 

Because ABT devices utilize a CMOS-input stage but operate in a TTL-level signal environment, there is a current specitication 
unique to this set of conditions known as ~Icc. 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 turn off the p-channel device. The current which flows 
under these conditions is specified in the data sheet (~IcC> 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 data sheets for this specification). 
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Figure 8. Supply Current vs Input Voltage 

Table 3. Supply Current Change (~Icc) 

TA=25°C 
TEST CONDITIONS 

MIN 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 Input that IS at the specified TTL voltage level rather than Vee or GND . 

UNIT 

mA 

JJA 
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Proper Termination of Unused Inputs 

With advancements in speed, logic devic~s 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 (1'0) 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 inductive voltage spikes (V gnd> aJ;:fect 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 
magnitude. This Undesirable phenomena can erroneously change the output's transition if a threshold violation takes place. 

In the case of a slowly rising input edge, if the ground movement 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. Ifworst-case conditions prevail 
(simultaneously switching all of the outputs with large transientload currents) the slow input edge will be repeatedly driven back 
through the threshold, resulting in output oscillation. 

ABT devices are recommended to have input edge rates faster than 5 nsIV for standard parts, and 10 ns/V 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. 

Package Vee r-------
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I L. _____ _ 

------., 
I 
I 
I 
I 
I 

I 
I 
I 
I 

Lgnd I 
I _______ .J 

Figure 9. Sample Input/Output Model 

Output Characteristics 

The current trend is consolidation of the functionality of multiple 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 of MI, which acts as a simple 
current switch. When MI is turned on, current flows through RI and MI 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 MI off. Current through RI 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 output switches 
from low to high. R2 is used to limit output current in the high state, and DI is a blocking diode used to prevent reverse current 
flow in specific power-down applications. 
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r-------------~----VCC 

01 

R1 R2 

M1 03 

04 

Figure 10. Simplified ABT Output Stage 

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. 

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 considering switching a low-impedance backplane on the incident wave. 
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Figure 11. Typical ABT Output Characteristics 
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ABT FAMILY CHARACTERISTICS 

Incident-wave switching ensures that for a given transition (either high-to-Iow or low-to-high) the output will reach a valid Vrn 
or VIL 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 VU,(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 Vrn level has been attained. 

v 

VIH(mln) 

VIL(max) 

800 
Figure 12. Reflected Wave Switching 

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, (loH - 85 rnA@ VOH - 2.4 V) 

VoH<min) - VOL(tYP) 2.4 V - 0.3 V 
ZLH- IOH - 85rnA - 250 

For a high-to-Iow transition, (IOL - 135 rnA @ VOL - 0.5 V) 

VOH(typ)- VOL(max) 3.5 V -0.5 V 
ZHL- IOL - 135 rnA - 220 

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 Vee. 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. 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 not have a comparable path and are thus immune to this problem, making them more desirable for this 
application. 
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VCC VCC 

02 
03 Input Output 

• 
Input - ....... -- • Output 

• 
04 

-=- -=-

Ca} CMOS EQUIVALENT INPUT STRUCTURE (b) ABT EQUIVALENT INPUT STRUCTURE 

Figure 13. Simplified Input Structures for CMOS and ABT Devices 

VCC=5V vcc=o 

~I-------i~ 
Figure 14. Example of Partial System Power Down 

Signal Integrity 

A frequent concern system designers have is the performance degradation of les 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 

Figure 15 shows a simple model of an output pin, including the associated capacitance of the output load and the inherent 
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 (di/dt) 
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 (VOLP) is measured on one quiet 
output when all others are switched from high to low. 

L 

+-
I 

Vo , 

C 

Figure 15. Simultaneous-Switching Output Model 
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NOTE: YOlP = Maximum (peak) voHage induced on a quiescent low-level output during switching of other outputs 

Figure 16. Simultaneous-Switching-Noise Waveform 

A similar phenomena occurs with respect to the Vee plane on a low-to-high transition, known as voltage output high vaHey 
(VOHV). Most problems are associated with a large V OLP 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. 

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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Voltage 

Specified 
Output 
Voltage 

Range for 
Logic 1 

{ 
SPec-lf-le-d-d-c Y 

Noise Margin 'l. 
for Logic 1 

Specified de { 
Noise Margin 

Specified for Logic 0 

Output { 
Voltage 

Range for ----
Logic 0 

Output 

VCI"!C----} Permissible 
Input 
Voltage 

2.4 Range for 
Logic 1 

2.0-----

0.8,-----} Permissible 
Input 

0.4 Voltage 
Range for 

GND = 0 --- Logic 0 

Input 

Figure 17. TIL de Noise Margin 

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 turn 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 NO TAG. 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. 

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 switching effects. 
One might expect an increase in noise with sixteen outputs switching in a single package; however, the simultaneous 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 djldt effect. This results in a typical VOLP value on 
the order of 500 mV for the ABT16500, as shown in Figure 19. 
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Figure 18. ABT646A Simultaneous-Switching Waveform . 
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Figure 19. ABT16500A Simultaneous-Switching Waveform 
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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 50%. Several 24-pin solutions 
including the familiar SOle, the SSOP, and the TSOP (thin small-outline package) are shown in Figure 20. 

D 
24-PlnSOIC 

Area = 165 mm2 

D 
48-PlnSSOP 

Area = 171 mm2 

o 
24-PlnSSOP 

Area=70mm2 

o 
24-PlnTSOP 

Area = 54mm2 

24-Pln SOIC 

)=~ 
Height = 2.65 mm 

Volume = 437 mm3 
Lead pitch = 1.27 mm 

48-PlnSSOP 

)=~ 
Height = 2.74 mm 

Volume = 469 mm3 
Lead pitch = 0.635 mm 

24-Pln SSOP 

~ 
Height = 2.0 mm 

Volume = 140 mm3 
Lead pitch = 0.65 mm 

24-PlnTSOP 

~ 

Height = 1.1 mm 
Volume = 59 mm3 

Lead pitch = 0;65 mm 

Figure 20. 24·Pin Surface-Mount Comparison 

The 48/56-pin SSOP packages allow for twice the functionality (16-, 18-, and 20-bit functions) in approximately the same board 
area as a standard sOle. This is accomplished by using a 25-mil (0.635 mm) lead pitch, as opposed to 50-mil (1.27 mm) in sOle. 
Figure 21 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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10E 20E 
1Y1 1A1 
1Y2 1A2 

GND GND 
1Y3 1A3 

Eight Bit 
1Y4 1A4 
VCC VCC 
2Y1 2A1 
2Y2 9 2A2 

GND GND 
2Y3 2A3 

16 Bit 
2Y4 2A4 
3Y1 3A1 
3Y2 3A2 

GND GND 
3Y3 3A3 
3Y4 3A4 

Eight Bit 
VCC VCC 
4Y1 4A1 
4Y2 4A2 

GND GND 
4Y3 4A3 
4Y4 4A4 
40E 30E 

Figure 21. Distributed Pinout of 'ABT16244A 

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 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-Mo~t Packages. 
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Table 4. SSOP Metric Speclflcatlonst 

PACKAGE SPECIFICATIONS 

PACKAGE INDUSTRY THICKNESS 
BODY 

PINS WIDTH 
TYPE STANDARD (mm) 

(mm) 

SSOP 20 EIAJ 2.00 5.3 

SSOP 24 EIAJ 2.00 5.3 

SSOP 28 JEDEC 2.59 7.5 

SSOP 48 JEDEC 2.59 7.5 

SSOP 56 JEDEC 2.59 7.5 

t All values are maximum typical values unless otherwise indicated. 
:j: Minimum values 

STANDOFF 
HEIGHT 
(mmJ* 

0.05 

0.05 

0.20 

0.20 

0.20 

PIN SPECIFICATIONS 

PIN PIN 
PITCH WIDTH 
(mm) (mm) 

0.650 0.30 

0.650 0.30 

0.635 0.25 

0.635 0.25 

0.635 0.25 
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• State-of·the-Art EPIC-UBTM 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 (OW) and Shrink 
Small-Outline (DB) Packages, Ceramic 
Chip Carriers (FK), and Plastic (NT) and 
Ceramic (JT) DIPs 

description 

These devices consist of bus transceiver circuits, 
O-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 th.e 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 (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. 

SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGrsTERS 

WITH 3·STATE OUTPUTS 
SCBS069E-JULY 1991-REVISEOJULY 1994 

SN54ABT646A •.• JT PACKAGE 
SN74ABT646A .•• DB, ow, OR NT PACKAGE 

(TOP VIEW) 

CLKA8 1 

A3 
A4 
A5 
A6 
A7 
A8 11 

GND 

VCC 
CLK8A 
S8A 
DE 
81 
82 
83 
84 
85 
86 
87 
88 

SN54ABT646A ••• FK PACKAGE 
(TOP VIEW) 

III « 

a: III ;2 0 ()~ « 
_«..J ()..JIII 
ocnoz>ocn 

NC - No intemal 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 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 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 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. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1994, Texas Instruments Incorporated 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

, ~n-~E3:~!~lt~~Iro~!~994 

'-v--' '-v--' 
21 3 23 2 22 21 3 1 23 2 
OE DIR CLKAB CLKBA SAB SBA OE DIR CLKAB CLKBA SAB 
L L X X X L L H X X L 

REAL-TIME TRANSFER REAL-TIME TRANSFER 
BUSBTO BUSA BUSATO BUS B 

'-v--' '-v--' 
21 3 1 23 2 22 21 3 1 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, ORAAND B 

Figure 1. Bus-Management Functions 
Pin numbers shown are for the DB, DW, JT, and NT packages. 
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INPUTS 
OE DIR CLKAB CLKBA SAB 

X X l' X X 

X X X l' X 

H X l' l' X 

H X H or L H orL X 

L L X X X 

L L X HorL X 

L H X X L 

L H H orL X H 

SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SQBS069E -JULY 1991 - REVISED JULY 1994 

'"UNCTION TABLE 

DATAI/O. 
SBA Ai 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 I npUt 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 DlR 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 
DIR 

CLKBA 

SBA 
ClKAB 

SAB 

Ai 

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 

03 

3 EN1 [BA] 
3Et.i2 [AB] 

C4 
05 

C6 
07 ., r 

~1 5 40 

J V1 
5 1 

60 7 ~1 
2V -

1 7 

: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 NT packages. 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-8TATE OUTPUTS 
SCBS.069E - JULY 1991 - REVISED JULY 1994 

logic diagram (positive logic) 

DIR ----"--+---L-.J 

CLKBA --"x--___ -+-_________ --I 

SBA --==-----+--*-1 

CLKAB 

SAB~---4-~~ ~~-------~ 

-1--11--+.-1------------- , 

A1 ---.::!:4_ ..... -+-+~ 

L 

~-~1D 

...-t-l----Ip. C1 

1 D I--_+_--, 

C1 <I-~I--+-~ 

....,f-+-+-..... -=2~O B1 

..... 

\~------------------~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 
SCBS069E -JULY 1991 - REVISED JULY 1994 

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 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 still air) (see Note 2): DB package ................... 0.65 W 

OW package ................... 1.7 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. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150·e and a board trace length of 750 mils. 

except for the NT package, which has a trace length of zero. For more information. refer to the Package Thermal Considerations 
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SeBD002B. 

recommended operating conditions (see Note 3) 
SN54ABT646A SN74ABT646A 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voHage 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 

AIIAV Input transition rise or fall rate 5 5 nsN 

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

NOTE 3: Unused or floating pins (Input or I/O) must be held high or low. 

-!llExAs 
INSTRUMENTS 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
SCBS069E -JULY 1991 - REVISED JULY 1994 

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

TA=2S0C 
PARAMETER TEST CONDITIONS 

TYPt MIN 

VIK VCC=4.5V, II =-18mA 

VCC-4.5V, IOH=-3mA 2.5 

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

10H =-24 rnA 2 
VCC= 4.5 V 

IOH=-32mA 2· 

IOl-48rnA 
VOL VCC = 4.5 V 

IOl=64 rnA 

VCC = 5.5 V, Control inputs 
II 

VI = VCC or GND A or B ports 

10ZH:j: VCC = 5.5 V, VO-2.7V 

10Zl:j: VCC = 5.5 V, Vo = 0.5 V 

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

Outputs disabled 

dlCC;# 
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 7 

Cio Vo = 2.5 V or 0.5 V A or B ports 12 

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

SNS4ABT646A 

MAX MIN MAX 

-1.2 -1.2 

2.5 

3 

2 

0.55 0.55 

0.55· 

±1 ±1 

±100 ±100 
lo§ 50§ 

-10§ -50§ 

±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 

10§ 

-lo§ 

±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 VCC or GND. 

UNIT 

V 

V 

V 

pA 

!lA 
!lA 
pA 

pA 

mA 

!lA 
mA 

pA 

mA 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 

VCC=5V, SNS4ABT646A SN74ABT646A TA=2SoC UNIT 
MIN MAX MIN MAX MIN MAX 

fclock 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 ClKAB1' or ClKBA1' 3 3.5 3 ns 

th Hold time, A or B after ClKAB1' or ClKBA l' 0 1.5 0 ns 

~1ExAs 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
SCBS069E-JULY 1991-REVISEDJULY 1994 

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 = 2SoC UNIT 

MIN TYP MAX MIN MAX MIN MAX 

fmax 125 125 125 MHz 

tpLH 2.2 4 5.1 2.2 6.7 2.2 5.6 
CLKBA or CLKAB AorB ns 

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 ns 

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 ns 

tpHL 1.5 3.6 4.9 1.5 6.2 1.5 5.9 

tpZH 
OE 

1.5 4.3 5.3 1.5 7 1.5 6.3 
AorB ns 

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 ns 

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 ns 

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 ns 

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. 

~1ExAs 
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SN54ABT646A, SN74ABT646A 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
SCBS069E - JULY 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

rD 

From Output _ ..... _--....----'\50/1,0"'0 __ --' 
Under Test 

CL=50pF 
(S88 Note A) T 5000 

TEST S1 

tPLlftPHL Open 
tPLZ/tpZL 7V 
tPHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V ------, ,-----

Timing Input / X 1.5 V 

------'. 1'------- OV 
/4-- tw---+l 
1 1r__--3V 

Input 3 X",,1_.5_V __ ov 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.5V ~1.5V :: 

tpLH --J.--.! ~ tpHL 

1 I ~--VOH 
1 !1.5V: 1.5V 

--+-I ....J 1 VOL 

tpHL --l.--.! ~ tpLH 

\1.5V 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 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

14 t_ ~~ ~ 
1 ... u th 1 

--'"'X1.5V ~ :: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

~1.5 V ¥:1.=5=V===== :: 

tpZL ~ 14- 1 
1 ItPLZ~ ~ 

----rl~~. 1 p'-- 3.8V 
1 ,1.5V IVOL+O.3V 
1 1 --- VOL 
1 I~PHZ ~ j4-

tpZH~ _ 1 

I --- VOH 
!1.5V ~H-O.3V 

__ -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 S 10 MHz, Zo = 50 o,lr S 2.5 ns, tf S 2.5 ns. 

14-34 

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 

~TEXAS 
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4.00 

3.75 

~:! 
j:: I 3.50 
to; 
GiB-e ~ 3.25 
cO 
oGl 
'fiI ii 3.00 
aI .... 
!.e 
£ r 2.75 
IS 
:s ~ 2.50 ,e. .... 

2.25 

2.00 

CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 

Propagation Delay Time vs Temperature 

PROPAGATION DELAY TIME 
LOW-TO-HIGH-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

ATOB 

CL = 50 pF, 
One Output Switching 

.. .. Vee= 14.5 V ... .. .. .... .... .. " 
'- VCC= ~ ....... 

..... '""- ... -_ .. 
~ --- ---~= 5.5 V -

4.00 

3.75 

3.50 

3.25 

3.00 

2.75 

2.50 

2.25 

2.00 

PROPAGATION DELAY TIME 
HIGH-TO-LOW-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

ATOB 

CL=50pF, 
One Output Switching .... .. " . .. .... ~ "V~c =4.5V 

Vec =5V_ 

1'-- 1--
-,,--- --

Vec =5.5V 

...... 

-65 -25 5 35 65 95 125 -65 -25 5 35 65 95 125 

5.00 

4.75 

3.25 

3.00 

TA - Operating Free-Air Tempereture _·C 

PROPAGATION DELAY TIME 
LOW-TO-HIGH-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

CLKABto B 

CL = 50 pF, 
One Output Switching 

VCC: 4.5 V 
.... .... ,," .. . .. .... ~ .... .. .... 9ee= 5V .. ........ ~ ---- -" ".- Kc"c =5.5V ...... ~ 

4.00 

3.75 

ef 01 E c 3.50 
1= .!. ;;-a. 

3.25 'i5 !i 
eO 
c -
8 E 3.00 .. .... 
aI • 
! 0 2.75 
£ 1 I.e 

2.50 .JaI 
jE:f .. 

2.25 

2.00 

TA - Operating Free-Air Tempereture - ·C 

PROPAGATION DELAY TIME 
HIGH-To-LOW-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

CLKABTOB 

CL=5bpF, 
One Output Switching Vt'!t'! 4.5 V 

~ 
.A <: 5.5 V 

~ :~ 

~ ~~ - .. .... 
-;.- .. 

Vc ~=5V 

-65 -25 5 35 65 95 125 -65 -25 5 35 65 95 125 

TA - Operetlng Free-Air Tempereture _·C TA - Operetlng Free-Air Tempereture _·C 

~1ExAs 
INSTRUMENTS 
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CHARACTERIZATION DATA FOR SN54ABT64~A AND SN74ABT646A 

Ii. E C 
1= I 
1'5 8g 
6-=§ [.e 
e 9 
II,.:J: 
IS 
:si 
.!:~ 

Ii. E C 
1=1 

1'1 
88 
c'i 
.2 ii 
fti~ 
[. 
e.3 
"is. 
.... oe iI::r .. 

14-36 

Propagation Delay Time vs Temperature 

PROPAGATION DELAY TIME 
LOW-TO-HIGH-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

6.0 
SABTOB 

CL=50pF, 
5.7 One Output Swltcl1lng 

5A 

5.1 

~ .. 
-1-- •• 

VCe'! 4.5 V .... -- .. ~ ... .... 
4.8 

4.5 

4.2 "'- -- VCC 5V 

-~- --~ 
3.9 

3.6 
~ -- VCC ~5.5V -.. , 

3.3 

3.0 
-65 -25 5 35 65 95 125 

5.0 

4.7 

4.4 

4.1 

3.8 

3.5 

3.2 

2.9 

2.0 

2.3 

2.0 

TA ... Operating Free-Air Temperature - ·C 

PROPAGATION DELAY TIME 
HIGH-TO-LOW-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

SABTO B 
.1 I 

CL=50pF, 
One Output Switching 

VCC= 4.5 V .. ... 
-- ..... 

VCC 5V -----
v_ .. _Ii: Ii: V 

-65 -25 5 35 65 95 125 

TA - Operating Free-Air Temperature _·C 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



t~ 
j:: I 

Ii o :I 
cO 

il 
Q....J !. 
l~ 
IS, 
:z:~ 
$:1: 

fiO) 
E c 
j:: I 

~i 2l :I 
cO 

il &1 
e.2' 
a.; 
IS .... ;.3 

6.0 

5.7 

5.4 

5.1 

4.8 

4.5 

4.2 

3.9 

3.6 

3.3 

3.0 

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 

.L I 
eL=50pF, 
One Output SWitching 

..... ...... Vee= 4.5 V ...... 
~--- --- . ... 

....... --- Vee= ~-I-. --
--. vee: 5.5!... 

Ii 0) 

E c 
j:: I 

t'5 
'ii B-o :I 
c 0 

i] 
!l: e .2' a. J: 
I S 
j~ 

4.0 

3.7 

3.4 

3.1 

2.8 

2.5 

PROPAGATION DELAY TIME 
DISABLE·FROM·HIGH·LEVEL OUTPUT 

vs 
OPERATING FREE·AIR TEMPERATURE 

OETOB 
I .1 

eL=50pF, 
One Output Switching 

, Vee = .5V , .... . ... 
'--.... t- ••• ---

Vee= J,.--_ .. 
~- I- - ---- Vee= ~ 

'" -------
-65 -25 5 35 65 95 125 -65 -25 5 35 65 95 125 

9.0 

8.6 

8.2 

7.8 

7.4 

7.0 

6.6 

6.2 

5.8 

5.4 

5.0 

TA - Operating Free-Air Temperature -·e 

PROPAGATION DELAY TIME 
ENABLE· TO-LOW·LEVEL OUTPUT 

vs 
OPERATING FREE·AIR TEMPERATURE 

OETOB 
I . .!. CL=50pF, 

One Output Switching , 
.... .. ...... 

". , . .... v~ =4.5v .... - ........ 
"'" ~ - - vee =ov -----r--. """- V,.., =5.5V 

-

4.0 

til" 0) 3.5 E c 
j:: I 

i;' '5 
;! t 

3.0 c 0 
o 'ii 
i ~ 
Q....J 
as l: 
8' .'!!! 2.5 
... J: 

~ S 
!::I ~ 
A.....J 2.0 .. 

1.5 

TA - Operating Free-Air Tempereture -·e 

PROPAGATION DELAY TIME 
DISABLE·FROM·LOW·LEVEL OUTPUT 

vs 
OPERATING FREE·AIR TEMPERATURE 

OETOB 

.1 I 
eL=50pF, 
One Output Switching 

Vec=4 5V 

.....:.:: -1:0.;,; --!!.e~ ~- --
VCC=5.5V 

-65 -25 5 35 65 95 125 -65 -25 5 35 65 95 125 

TA - Operating Free-Air Temperature - ·e TA - Operating Free-Air Temperature -·e 
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 

6.0 

t ~ 5.7 
1=1 
=,:i 
'i5& 
~ 5 5.4 

il 
c:I>-I 

~! 5.1 
II. J. 
I~ 

~~ 
oS-:J: 4.8 

4.5 

Propagation Delay Time vs Temperature 

PROPAGATION DELAY TIME 
ENABLE· TO·HIGH·LEVEL OUTPUT 

vs 
OPERATING FREE·AIR TEMPERATURE 

DIRTO B 

CL =50pF, 
One Output Switching 

~CC=4. SV •• .. .. .... . . . .. . .. -... VCC= ). ....... 
........ - ."..... 

1-- .".... ./ _ .. 
K: """'- ~ 5.5 V -

5.3 

5.0 

2.9 

2.6 

PROPAGATION DELAY TIME 
DISABLE·FROM·HIGH·LEVEL OUTPUT 

vs 
OPERATING FREE·AIR TEMPERATURE 

DIRTO B 

CL=50pF, 
One Output Switching 
.. .. .. .. v,.,. - .. BV .. ... -... . ... 

...... VCC=! V ---- --I'- -

V,..,.. = .5V 

-55 -25 5 35 65 95 125 -55 -25 5 35 65 95 125 

7.2 

6.9 

~ ~ 6.6 
I=.!. 
~& 6.3 
1i " Co 
g 1i 6.0 is a -& 5.7 
o .-
1t::C 54 IS' 
oJ ~ 
~ -I 5.1 .. 

4.8 

4.5 

TA - Operating Free-Air Temperature - ·C 

PROPAGATION DELAY TIME 
ENABLE· TO·LOW·LEVEL OUTPUT 

vs 
OPERATING FREE·AIR TEMPERATURE 

DIRTO B 

CL=50 pF, 
One Output Switching 

.. .. .. . .. . . 
'\. .. .. ~V..cC= .5V 

-- r--- ...... 
. -.... 

"-
......... -- VCC=! V 

..;,; 
r-- ~ 

VCC= .5V 

4.9 

4.6 

rG OJ E c 
1= I 4.3 

=''S 
2i t 4.0 
cO 

.S! 1i 
'16 i'i 3.7 
i-t a..c 
£ r 3.4 
IS 
~ ~ 3.1 
~-I 

2.8 

2.5 

TA - Operating Free-Air Temperature - ·C 

PROPAGATION DELAY TIME 
DISABLE·FROM·LOW·LEVEL OUTPUT 

vs 
OPERATING FREE·AIR TEMPERATURE 

DIRTOB 

CL = 50 pF, 
One Output Switching 

VCC= .~\!. • ... -
. .. .... ... .. 

VCC=! ~ .. ----.. -
~-~-

VCC= ~ 
...,........... 

---I"""" 

-55 -25 5 35 65 95 125 -55 -25 5 35 65 95 125 

14-38 

TA - Operating Free-Air Temperatura _·C 

~TEXAS 
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TA - Operating Free-Air Temperatura - ·C . 
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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 

1 1 
VCC=5V, tpLH 

8.3 

PROPAGATION DELAY TIME 
vs 

NUMBER OF OUTPUTS SWITCHING 
ATOB 

1 ,I 
VCC=5V, 

4.8 
TA=25·C, 

I- CL =50pF --
III 

7.5 c 
I 

TA = 25·C, 
I- CL =50pF 

tPHz 

4.5 

--4.2 

3.9 ~ V 

3.6 / 
, 

~ 
~ 

-3.3 

3.0 
1 2 3 4 5 

- ./ --/ ~ 
tpHL 

6 7 8 

CD 
E 
j:: 
>-.; 
c 
c 
0 

1 
Ii e 
II. 
I 
'a 
.9-

6.7 

5.9 

5.1 

4.3 

3.5 
1 

... ..... -. 
~ ... ... 

I ••• ... 

tPZH -----~ ~ ~ -~ 
2 3 4 5 6 7 8 

Number of Outputs Switching Number of Outputs Switching 

III c 
I 

I 
j:: 

i;' 
8 
c 

i 
Ii e 
II. 
I 
'a 
.9-

9 

PROPAGATION DELAY TIME 
vs 

NUMBER OF OUTPUTS SWITCHING 
ATOB 

I I 
VCC=5V, 

8 I- TA=25·C, tP:ZL 
CL=50pF ...--

7 ------~ ~ 

6 

~ ~ 

5 

4 

3 

2 
1 

tpLZ ... .... ... ... ... 1-- •• ... 

2 3 4 5 6 

Number of Outputs Switching 

~TEXAS 
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 

14-40 

Propagation Delay Time vs Load Capacitance 

ATOB ATOB 
ONE OUTPUT SWITCHING FOUR OUTPUTS SWITCHING 

7 
! 

VCC=5V, 
tpLH TA = 25°C, 

RL = 5000, ",!' 
-F=10MHz ,,~ 

,," ~HL " 
~ . ./ 

V V 
,,~ 

" 
" V 

,,~ 

9 
! ,," VCC=5V, 

TA = 25°C, 
~~ tpLH 

- RL=5000, 

""" 
F= 10 MHz 

;?L 

,,' V V" 
,," V " " ./ 

" /' ,,~ 

2 
50 100 150 200 250 300 

3 
50 100 150 200 250 

CL - Load Capacitance - pF 

• c 
I 

! 
i 
Q 
c 
0 

i 

f 
IL 
I 

J 

ATOB 
EIGHT OUTPUTS SWITCHING 

12.0 
VCC=~V, tpLH 
TA = 25°C, 

10.5 - RL=500O, "," 

9.0 

F=10MHz ,," "," 

7.5 
,," ./ ~L /' 

6.0 

"," / ~/ ./ 

4.5 ~ 
/' 

3.0 
50 100 150 200 250 

CL - Load capacitance - pF 

.~1ExAs 
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1/1 c 
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CD 
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i= 
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1i c 
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Q. 

e a.. 
I 

'" .9-

CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 

6 

5.7 

Propagation Delay Time vs Input Edge 

PROPAGATION DELAY TIME 
vs 

INPUT EDGE 
ATOB 

I I 
VCC=5V, 

-TA=25°C, 
1/1 

10.5 

9.75 

PROPAGATION DELAY TIME 
. vs 

INPUT EDGE 
ATOB 

VCb=5V,' 
-TA=25°C, 

tPHZ 

5.4 
V=Oto3V, 

-RL=500Q, 
c 

9 
V=Oto3V, ..... r-" 

r- RL=500Q, 

5.1 

tpLH 
CL = 50 pF " 

4.8 

4.5 

4.2 

3.9 

3.6 

3.3 

,," 
,," 

,," ~L 
~. 

,," ~ ,-~. 

/' ..,/ 
",...." 

,,' 
..,/ V --

3 
1 3 5 7 9 11 13 15 

I 

; 
8.25 i= 

! 7.5 

,.,. .. 10'" 
CL=50pF 

--. ,. ... ,.r -c 
c 6.75 .2 

i 6 
Q. 

e 5.25 a.. 
I 

J. 4.5 

3.75 -" 
V" 

3 
1 3 5 7 9 11 

tEDGE -Input EdQe - ns tEDGE -Input Edge - ns 

1/1 c 
I 

CD 
E 
i= 
~ 
1i c 
c 

i 
III 
Q. 

e a.. 
I 

'" a-

10 

9.25 

8.5 

7.75 

7.75 

7 

5.5 

4.75 

4 

3.25 

PROPAGATION DELAY TIME 
vs 

INPUT EDGE 
ATOB 

1 I. 
VCC=5V, 

-TA = 25°C, 
'- V=Oto3V, 

RL = 500 Q, 
_CL=50pF 

~ 

-' ,_ ... --" 
,,"-.. ----

tPZL 

IPLZ -
2.5 

1 3 5 7 9 11 13 15 

tEDGE -Input Edge - ns 
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CHARACTERIZATION DATA FOR SN54ABT646A AND SN74ABT646A 

> 
I 

!! 
~ 

6 

5 

4 

3 

2 

o 

-1 

-4 

7 SWITCHING 1 HIGH LH A -+ B 

1'-...) , --I 

J 

J 

VOHV and VOlP 

> 
I 

!! 
~ 

6 

5 

4 

3 

2 

o 

-1 

-4 

7 SWITCHING 1 HIGH LH B -+ A 

.:l. 

\..1 " --
~ 

o 10 20 30 40 50 60 70 80 o 10 20 30 40 50 60 70 80 

> 
I 

!! 
~ 

6 

5 

4 

3 

2 

o 

-1 

-4 

t-Tlme-ns 

7 SWITCHING 1 LOW LH A -+ B 

, 

r - __ iwo-
.I """""' "' ... 

> 
I 

.J!l 
;e 

6 

5 

4 

3 

2 

o 

-1 

-4 

t-Tlme-ns 

7 SWITCHING 1 LOW LH B -+ A 

r\ 

1/ , -\. " 
o 10 20 30 40 50 60 70 80 o 10 20 30 40 50 60 70 80 

t-Tlme-ns t-Tlme-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 SN54ABT646A AND SN74ABT646A 

> 
I 

CD 

I 
~ 
'5 
.& 
:::I 
0 

§ 
1:. 
.5!' 
l: 
I 
:z: 

:R 

> 
I 

CD 

I 
~ -:::I 
.& 
:::I 
0 

§ 
~ .... 
I ... 

:R 

5 

4 

Typical Characteristics 

HIGH.LEVEL OUTPUT VOLTAGE 
vs 

HIGH·LEVEL OUTPUT CURRENT 

I 
VCC=5V, 
TA = 25°C 

3 
/ 

2 
V 

V 
./ 

V 
~ 

o 
-100 

1.0 

0.8 

0.6 

0.4 

-20 

IOH - Hlgh·Level Output Current - mA 

LOW·LEVEL OUTPUT VOLTAGE 
vs 

LOW·LEVEL OUTPUT CURRENT 

I 
VCC=5V, 
TA = 25°C 

~ -
~ 

~ 0.2 

V 
o 
o 20 40 60 60 

IOL - Low-Level Output Current - mA 
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CHARACTERIZATION DATA FOR SN54ABT646A ANDSN74ABT646A 

50 

45 

cc 40 

E 
I 35 

~ 30 
:0 

CJ 
25 

~ a. 
~ 20 
I 
0 15 

.2 
10 

5 

o 

3.5 

3.0 

1 2.5 
I 

~ 2.0 
:0 

CJ 
~ 
8: 1.5 

~ 
I 

8 1.0 

0.5 

o 
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Supply Current vs Frequency 

OUTPUTS ENABLED 

v~=h I 
I 

r-TA=25°C, 
High Bias = 2.5 V, 

I- Low Bias = 0.5 V V 
/ " 

/ 
~ 

~, 

./ 
V 

/ 
~ 

;/ 
/ 

l/ 

o 10 20 30 40 50 60 70 80 90 100 

F - Frequency - MHz 

OUTPUTS DISABLED 

I I I I 
VCC=5V, ./ - TA=25°C, 
High Bias = 2.5 V, V ~ Low Bias = 0.5 V / , 

/ 
/ 

,/ V 
~ 

.".,. 

o 10 20 30 40 50 60 70 80 90 100 

F - Frequency - MHz 
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APPENDIX B 
SN54ABT16244,SN74ABT16244A 
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• Members of the Texas Instruments 
Wldebus ™ Family 

• State-of-the-Art EPIG-nBTM 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-mAIOLl 

• Package Options Include Plastic 30o-mil 
Shrink Smail-Outline (Ol) and Thin Shrink 
Small-Outline (DGG) Packages and 3Bo-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mll 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. These 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. 

SN54ABT16244, SN74ABT16244A 
16-BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS073E - SEPTEMBER 1991 - REVISED 1994 

SN54ABT16244 ••• WD PACKAGE 
SN74ABT16244A •.• DGG OR DL PACKAGE 

(TOP VIEW) 

10E 20E 
1Y1 1A1 
1Y2 1A2 

GND GND 
1Y3 1A3 
1Y4 6 43 1A4 
Vee 7 42 Vee 
2Y1 8 41 2A1 
2Y2 9 40 2A2 

GND 10 39 GND 
2Y3 11 2A3 
2Y4 2A4 
3Y1 3A1 
3Y2 3A2 

GND GND 
3Y3 3A3 
3Y4 3A4 
Vee Vee 
4Y1 4A1 
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 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 (OL), which provides twice the 110 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. 

~TEXAS 
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SN54ABT16244, SN74ABT16244A 
16·BIT BUFFERS/DRIVERS 
. WITH 3·STATE OUTPUTS 
SCBS073E'- SEPTEMBER 1991 - REVISED JULY 1994 

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 

" 
" 
" 
"-

ENl 

EN2 

EN3 

EN4 , 
1 

1 

1 

1 

r" 2 
lV" lYl 

3 
lY2 

5 
1Y3 

6 
1Y4 

2V" 
8 

2Yl 
9 

2Y2 
11 

2Y3 
12 

2Y4 
3V" 

13 
3Yl 

14 
3Y2 

16 
3Y3 

17 
3Y4 

4V" 
19 

4Yl 
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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lAl 

lA2 

lA3 

lA4 

20E 

2Al 

2A2 

2A3 

2A4 

30E 

3Al 

3A2 

3A3 

3A4 

40E 

4Al 

4A2 

4A3 

4A4 
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SN54ABT16244, SN74ABT16244A 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS073E - SEPTEMBER 1991 - REVISED JULY 1994 

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) (see Note 2): DGG package ................. 0.85 W 

DL package .................•.. 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. Expcsure to absoluta.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. The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 

For more information, refertothe Package ThermalConslderationsapplication note In the 1994 ABT Advanced BICMOS Technology 
Data Book, literature number SCBD002B. 

recommended operating conditions (see Note 3) 
SN54ABT16244 SN74ABT16244A 

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 Vec 0 VCC V 

IOH High-level output current -24 -32 mA 

IOL Low-level output current 48 64 rnA 

AtlAv Input transition rise or fall rate I Outputs enabled 10 10 nslV 

TA Operating frea.air temperature -55 125 -40 85 ·C 

NOTE 3: Unused or floating inputs must be held high or low. 

~1ExAs 
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SN54ABT16244, SN74ABT16244A 
16·81T BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS073E - SEPTEMBER 1991 - REVISED JULY 1994 

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

TA = 25°Ct SN54ABT16244 SN74ABT16244A 
PARAMETER TEST CONDITIONS 

MIN TYP* 

VIK VCC=4.5V, 11=-18mA 

Vec=4.5V, IOH~-3mA 2.5 

Vec=5V, IOH=-3rnA 3 
VOH 

10H =-24 rnA 2 
Vec = 4.5 V 

10H =;-32 rnA 2' 

IOl=48 rnA 
VOL Vee=4.5V 

IOl=64 rnA 

II Vec=5.5V, VI = Vec or GND 

10ZH VCC- 5.5V, VO=2.7V 

10Zl Vec- 5.5V, Vo = 0.5 V 

loff VCC=O, VI orVO s4.5 V 

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

10~ Vec=5.5V, Vo = 2.5 V -50 -100 

VCC- 5.5V, Outputs high 

ICC 10=0, Outputs low 
VI - Vce or GND Outputs disable!! 

Vec =5.5V, Data Outputs enabled 

Alce# 
One input at 3.4 V, inputs Outputs disabled 
Other inputs at 
VccorGND Control inputs 

Ci VI = 2.5 VorO.5 V 3 

Co Vo - 2.5 V or 0.5 V 8 

• On products compliant to Mll-STD-883, Class B, thiS parameter does not apply. 
t Characteristics for TA = 25°e apply to the SN74ABT16244A only. 
'* All typical values are at Vee = 5 V. 
§ This data sheet limit may vary among suppliers. 

MAX MIN MAX MIN 

-1.2 -1.2 

2.5 2.5 

3 3 

2 

2 

0.55 0.55 

0.55' 

±1 ±1 

10§ 10 

-10§ -10 

±100 

50 50 

-180 -50 -180 -50 

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. 
#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 

0.55 

±1 

10§ 

-10§ 

±100 

50 

-180 

3 

32 

3 

0.05 

0.05 

0.05 

UNIT 

V 

V 

V 

!lA 
!lA 
!lA 
i!A 

!lA 

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 TO 
VCC=5V, 

PARAMETER (INPUT) . (OUTPUT) 
TA=25°Ct 

MIN TYP MAX 

tPlH 
A Y 

1 2.3 3.2 

tPHl 1 2.6 3.7 

tPZH 
OE 

1 3 3.8 
Y 

tPZl 1 3.2 4 

tPHZ 
OE Y 

1 3.6 4.4 

tPLZ 1 2.9 3.7 

t Characteristics for TA = 25°C apply to the SN74ABT16244A only. 
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SN54ABT16244 SN74ABT16244A 
UNIT 

MIN MAX MIN MAX 

0.7 3.7 1 3.5 
ns 

0.5 4.3 1 4.1 

0.7 5 1 4.8 

0.9 5 1 4.8 
ns 

1 5 1 4.8 
ns 

1 4.3 1 4.1 



SN54ABT16244, SN74ABT16244A 
16-BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS073E - SEPTEMBER 1991 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 
From Output _ ...... _-4~--'5Vo0l/'nv--__ ../ 

o Open 

Under Test rD 
CL =50pF 

500n 
(see Note A) I 

,)AD CIRCUIT FOR OUTPUTS 

14--tw~ 

1 1~--3V 

Input 3 ,!",,1_.5_V __ 0 V 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

=¥1_.5_V __ J~1.5V :: 

tPLH ~ ~ tpHL , 

1 I ~-VOH 
1 !-i.5V i 1.5V 

--+-1 --'. 1 . VOL 

tPHL~ ~tPLH 
1 ~ VOH 

\1.5 V Z1.5V 
-- 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 at7V 
(see Note C) 

Output 
Waveform 2 
S1 atOpen 

(see Note C) 

TEST S1 

tpLliitPHL Open 
tpLZ/tpZL 7V 
tpHZ/tpZH Open 

3V 
------"').(1.5 V 
____ --'·1'-______ ov 

14 .J.. th ~ 
1 tsu .,. 1 

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

SETUP AND HOLD TIMES 

~1.5 V ~",1._5_V __ _ 

tpZL --+j 14- 1 

3V 

OV 

1 1 tPLZ ~ I+-: 
----rl~{. 1 ~--- 3.5V 

1 ,1.5V 1 V +0.3V 
1 • 1 - OL -- VOL 

1 ~HZ ~ j4-
tpZH ~ 1 

I -- VOH 
!1.5V ~H-0.3V 

__ -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 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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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A 

t :! 
j: I 
ij''S 
.. .& 
Q ::I 
cO 

is 
Ill: 
o 01 
s:.:i: 
IS 
:r. 
"'0 11....1 .. 

16. 
E c 
j:1 
:.." 

~J 
11 
01...1 11. 
£~ 
I~ 
... ,& :r.-
D.::t: .. 

14-52 

Propagation Delay TIme vs Temperature 

PROPAGATION DELAY TIME 
LOW-To-HIGH-LEVEL OUTPUT 

3.000 

2.875 

2.750 

2.625 

2.500 

vs 
OPERATING FREE-AIR TEMPERATURE 

ATOY 

CL=50pF, 
One Output Switching 

VCC=4.5V .. 
-- .. ..... ---. -.. -~- ~ 

2.375 
.,..,,'" 

~ 
VCC=5V 

2.250 
....... - ~- ~ 

~ ---" 
...... ~\ CC=5.! V 

2.125 

2.000 
-55 -25 5 35 65 95 

3.00 

2.75 

TA - Operating Free-Air Temperature - ·C 

PROPAGATION DELAY TIME 
HIGH-TO-LOW-LEVEL OUTPUT 

vs 
OPERAnNG FREE-AIR TEMPERATURE 

ATOY 

CL=50pF, 
One Output Switching 

125 

VCC~4.5V .... I.·· . . ... '- ... 2.50 

2.25 

2.00 

--
Vee J5V 

.--
~-~-J-" I"'"" --.. - Vee = 5.5 V 

1.75 -
1.50 

1.25 
I 

1.00 
-55 -25 5 35 65 95 125 

TA - Operating Free-Air Temperature _·C 
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4.00 

3.75 

tf! 
3.50 i= I 

»-ft! :::I _ a. 
GI - 3.25 c :::I 
cO 
oGi ,.., > 

3.00 IJ,S 
8.. e 0 2.75 a.....I 

I~ 
z.c 
N.5!I 
~:r; 

2.50 

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 

eL = 50 pF, 
One Output Switching 

......... III -... Vee = 4.5 V . ----
Vee=5V -- - --I- - -r 
vee'=5.5!.. 

of III E c 
i= I 
»-
ft! :::I 
GiS-c :::I 
cO 
0-

1i ~ 
CI....I 
ft! • c..c e .!2» 
a.=f 
IS z. 
j.3 

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 

eL = 50 pF, 
One Output Switching 

... ... ... .... Vee = 4.5 V ..... ... 

- - ... - _I Vee = V --I--

Vee = .5V 

-55 -25 5 35 65 95 125 -05 -25 5 35 65 95 125 

3.500 

3.375 

t f! 
i= I 3.250 

~:i 
~ t 3.125 
c 0 
o Gi 1 ~ 3.000 

8.1: 
G. ~ 2.875 
I $I 
;;I ~ 2.750 
~~ 

2.625 

2.500 

T A - Operating Free-Air Temperature - ·e 

PROPAGATION DELAY TIME 
ENABLE· TO·LOW·LEVEL OUTPUT 

vs 
OPERATING FREE·AIR TEMPERATURE 

OETOY 

eL =50 pF, 
One Output Switching 

vpe=5.5~ 

..-!~ 

~ ,,--- - .. .... 
"" 

... .. Vee=4.5V 

~'\ 
~ .... ... ." ... i' Vee=5V 

4.00 

3.75 

of III E c 
i= I 3.50 
~:i 
~ t 3.25 
c ~ o CD 
1i ~ 3.00 
CI....I 
8.1: o CI Ii:. :i: 2.75 

I~ 
~ ~ 2.50 
~....I 

2.25 

2.00 

TA - Operating Free-Air Temperature - ·e 

PROPAGATION DELAY TIME 
DISABLE·FROM·LOW·LEVEL OUTPUT 

vs 
OPERATING FREE·AIR TEMPERATURE 

OETOY 

eL = 50 pF, 
One Output Switching 

Vee=4.5V -.. ... __ e. 
-- •• 1-- •• ... 

-... - --~_IV~=~_ 
Vee = 5.5 V 

-05 -25 5 35 65 95 125 -55 -25 5 35 65 95 125 

TA - Operating Free-Air Temperature - ·e TA - Operating Free·Alr Temperature -·e 
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A 

3.00 

0 
c 
I 

2.75 GI 
E 
j:: 

Propagation Delay Time vs Number of Outputs Switching 

PROPAGATION DELAY TIME 
vs 

NUMBER OF OUTPUTS SWITCHING 
ATOY 

I tPLH .. ' "/ VCC=5V, V tpHL 
TA = 25°C, 

./ CL = 50 pF 

4.00 

II) 
c 
I 

CD 3.75 

~ 

.. .. 

PROPAGATION DELAY TIME 
vs 

NUMBER OF OUTPUTS SWITCHING 
OETOY 

I 
VCC=5V, 

/ TA = 25°C, 
CL=50pF 

./ .... ,., 
". 

>-
." 
15 
c 
c 2.50 /-

V~ 
.. V [;< I 

g 3.50 0 
:;:0 
." 
DI 
." 
Q. 

e a. 
I 

J. 
2.25 

2.00 
1 

14-54 

.. .. 

4 7 10 13 16 

J / 
I 3.25 

J. 

3.00 
1 4 

.. ..... -..... tpHZ . .... 

7 10 13 16 

Number of Outputs Switching Number of Outputs Switching 

0 c 
I 

GI 

~ 
i;' 
Gi 
c 
c 

i 
DI 

Ii e a. 
I 

" .9-

4.00 

PROPAGATION DELAY TIME 
vs 

NUMBER OF OUTPUTS SWITCHING 
OETOY 

VCC=5V, 

-------
.....--

TA = 25°C, "..-- tPZL 

CL=~~ 
3.50 
~ 

3.00 

2.50 

2.00 
1 

_.-. 

4 

.... .. ------- .... tpLZ 

7 10 13 16 

Number of Outputs Switching 
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1/1 c 
I 

I 
i= 

J 
CD 
c 
c 
0 

i 
[ 
e 
Q. 
I 

J. 

1/1 c 
I 

CD 
E 
i= 
~ 
1l 
c 
c 
.2 

I 
Q. 

e 
Q. 
I 

'1:1 a-

CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A 

Propagation Delay Time vs Load Capacitance 

ATOY 
ONE OUTPUT SWITCHING 

5.00 

4.50 

1 
t" 

VCC=5V, 
TA= 25°C, 

I- RL = 5000, , , 
F=10MHz , 

4.00 / 'tPLH 

3.50 

3.00 

2.50 

/-
v.,' 
~' 

jV' 
~ 
/' 

/' 
2.00 

50 100 150 200 250 

CL - Load Capacitance - pF 

ATOY 
EIGHT OUTPUTS SWITCHING 

6.0 
1 

VCC=5V, 
5.5 

5.0 

I- TA = 25°C, 

tP.H~ RL = 5000, 
I- F=10MHz 

300 

/. " tpLH 
4.5 

4.0 

3.5 

3.0 

2.5 

" 2.0 
50 

/' 
~/ , ~ .-:/ 

.,Y V 

100 150 200 250 300 

CL - Load Capacitance - pF 

1/1 c 
I 

CD 

~ 
~ 
~ 
c 
0 
i 

t 
Q. 
I 

.J 

1/1 c 
I 
II 
E 
1= 
~ 
1i 
c 
c 
0 

I 

• Q. 
I-

J. 

ATOY 
FOUR OUTPUTS SWITCHING 

6.0 
L 

VCC=5V, 
5.5 I- TA = 25°C, 

5.0 

4.5 

RL= 5000, 
tPH~ F= 10 MHz 

/, , 

£. ' tPLH 

4.0 , 

3.5 

3.0 

/' 
..; ~ 

.Y ~ 2.5 
,;' 

2.0 
50 

6.0 

100 150 200 250 

CL - Load Capacitance - pF 

ATOY 
16 OUTPUTS SWITCHING 

1 
VCC=5V, tP~ 

300 

5.5 

5.0 

-TA=25°C, 

)?;~H RL =5000, 
_ F= 10 MHz 

4.5 

4.0 

3.5 

3.0 

2.5 

/' 
,y~ 

,. Z 
.;/ 

./ 
2.0 

50 100 150 200 250 

CL - Load Capacitance - pF 

300 
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A 

4.0 

UI 
I: 
I 3.5 CD 
E 
j:: 

i 
c 
I: 3.0 
0 

i 
CI 
III 
Co e 
a. 

2.5 I 
~ 

a-

Propagation Delay Time vs Input Edge 

PROPAGATION DELAY TIME 
vs 

INPUT EDGE 
ATOY 

I I 
VCC=5V, 
TA = 25°C, 
V=Oto3V, 

f- RL = 500 0. 
CL = 50 pF tPHI~ 

V ./ 

/ 
;-

V tPLH ... 
/. .. ,. .... .. 

/--
.... ... . 

4.0 

UI 
I: 
I 3.5 

II) 

E 
j:: 

i c 
3.0 I: 

0 
i 
CI 

11 e 
a. 2.5 I 

J 

PROPAGATION DELAY TIME 
vs 

VCC=5V, 
TA = 25°C, 
V=Oto3V, 
RL = 500 0. 

INPUT EDGE 
OETOY 

..... . CL=50pF ,III,.,. • .... ..... .. 
". V 

Y 
/~ 

./ 

.... 

/ 

tpHZ .-.-

~ 
tpZH 

2.0 
1 3 5 7 9 11 13 15 

2.0 
1 3 5 7 9 11 13 15 

14-56 

tEDGE -Input Edge - ns tEDGE -Input Edge - ns 

UI 
I: 
I 

II) 

E 
j:: 

i c 
I: 
0 

i 
& e 
a. 
I 
~ 

a-

4.0 

3.5 

3.0 

2.5 

PROPAGATION DELAY TIME 
vs 

I I 
VCC=5V, 
TA = 25°C, 
V=Oto3V, 
RL =500 0. 

-CL=50pF 

~ 
-/ 

INPUT EDGE 
OETOY 

V-~ ...-
~ 

tPZ:'-

". .... 
tPLZ 

2.0 
1 3 5 7 9 11 13 15 

tEDGE -Input Edge - ns 
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A 

> 
I 

J! 
~ 

> 
I 

J! 
~ 

6 

5 

4 

3 

2 

o 

-1 

-2 

6 

5 

4. 

3 

2 

o 

-1 

-2 

VOHV and VOLP 

15 SWITCHING 1 HIGH LH A ~ V 

I\. - --, -.. ~ 

VCC=5V, -
T~ = 250

lC 

o 10 20 30 40 50 60 70 80 

t-Tlme-ns 

15 SWITCHING 1 LOW HL A ~ V 

VCC=5V, 
TA = 25°C 

I" 
V 

o 10 20 30 40 50 60 70 80 
t-Tlme-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 

> 
I 
8, 
.I!l 
j 
'S .a-
6 
I .... 
J: 
1:11 :r 
I 
:z: 
~ 

> 
I 

CD 
1:11 

!! 
~ 

1 
6 
I .... 
~ .... 
I ... 
~ 
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4.0 

3.5 

3.0 

2.5 

2.0 

Typical Characteristics 

HIGH-LEVEL OUTPUT VOLTAGE 
va 

HIGH-LEVEL OUTPUT CURRENT 

I 
VCC=5V, 
TA=25°C 

/ 
./ 

/" 

V 
". 

..., 
1.5 

V 
1.0 

-100 -80 -40 ...,20 o 

1.0 

0.8 

0.6 

0.4 

IOH - High-Level Output Current - mA 

LOW-LEVEL OUTPUT VOLTAGE 
va 

LOW-LEVEL OUTPUT CURRENT 

I 
VCC=5V, 
TA = 25°C 

----~ ----~ 
0.2 ----~ 

o 
10 25 40 55 70 85 100 

IOL - Low-Level Output Current - mA 
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A 

80 

70 

cI: 60 E 
I 

i 50 
::I 
0 
~ 40 
Q. 
Q. 
::I rn 30 
I 
0 

2 20 

10 

o 

2.0 

1.8 

cI: 1.6 
E 
I 1.4 

C 
~ 1.2 
::I 
0 

~ 1.0 
Q. 
::I 0.8 rn 
I 

8 0.6 

0.4 

0.2 

o 

Supply Current vs Frequency 

OUTPUTS ENABLED 

I I I I 

VCC=5V, 
f- TA = 25°C, 

High Bias = 2.5 V, 
Low Bias = 0.5 V 

V 
/ 

V 

V """'" ./ 

.,/ ~ 

./ , 

o 10 20 30 40 50 60 70 80 90 100 

F - Frequency - MHz 

OUTPUTS DISABLED 

I I I I 
_ Vcc=5V, 

TA = 25°C, 
_ High Bias = 2.5 V, 

Low Bias = 0.5 V 
-' .,. ~ 

k--'" 
:,....--

./ ~ 

k--'" ".-

i 

o 10 20 30 40 50 60 70 80 90 100 

F - Frequency - MHz 
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CHARACTERIZATION DATA FOR SN54ABT16244 AND SN74ABT16244A 
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• Members of the Texas Instruments 
W/debus™ Family 

• State-of-the-Art EPIC-IIBTM 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 Y 
Per MIL-STD-883C, Method 3015 

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

• Typical YOlP (Output Ground Bounce) 
< 0.8 YatYcc = 5 Y, TA = 25°C 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Package Options Include Plastic 300-mll 
Shrink Smail-Outline (DL) and Thin Shrink 
Smail-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 250mil Center-to-Center Spacings 

description 

These 1.8-bit universal bus transceivers combine 
Ootype latches and Ootype flip-flops to allow data 
flow in transparent, iatched, and clocked modes. 

Oata 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 

SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS057E - DECEMBER 1990 - REVISED JULY 1994 

SN54ABT16500B •.. WD PACKAGE 
SN74ABT16500B ••• DGG OR DL PACKAGE 

(TOP VIEW) 

OEAB 
LEAB 

Al 
GND 

A2 

Vee 
A4 
A5 
A6 

GND 
A7 
A8 
A9 

Al0 
All 
A12 

GND 
A13 
A14 
A15 
Vee 
A16 
A17 

GND 
A18 

OEBA 

1 

9 

11 

GND 
CLKAB 
Bl 
GND 
B2 
B3 
Vee 
B4. 
B5 
B6 
GND 
B7 
B8 
B9 
Bl0 
Bll 
B12 
GND 
B13 
B14 
B15 
Vee 
B16 
B17 
GND 
B18 
CLKBA 

LEBA GND 
____ .r 

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 outputs are active. When OEAB is low, the outputs are in the 
high-impedance state. 

Oata 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 GNO 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 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 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. 

Copyright © 1994. Texas Instruments Incorporated 
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SN54ABT16500B, SN74ABT16500B 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS057E - DECEMBER 1990 - REVISED JULY,1994 

FUNCTION TABLEt 

INPUTS 

OEAB LEAB CLKAB A 

L X X X 

H H X L 

H H X H 

H L J. L 

H L J. H 

H L H X 

'H L L X 

OUTPUT 
B 

Z 

L 

H 

L 

H 

Bo* 
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 

Ai 

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 

~ 
C3 
G2 

.... EN4 

..... 5C6 

~ C6 
~5 

l..-
3D 1 

4'7 1 

SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

r 
1'7 

-J 60 

SCBS057E - DECEMBER 1990 - REVISED JULY 1994 

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 IEC Publication 617-12. 
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SN54ABT16500B, SN74ABT16500B 
18·BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS057E - DECEMBER 1990 - REVISED JULY 1994 

I()gic diagram (positive logic) 

OEAB"""':"---I 

CLKAB 55. 

LEAB 
2 

LEBA 
28 

CLKBA 
30 

OEBA -.::;27"--_-0 

A1-..:;3_~H ~------~---------------4-~~-+---~1D 

e-+--!C1 
CLK 

54 >----...---- B1 

1D~~~~~~~~-+--< 
C11---+-e 

CLK 

'~---------------------~vr---------------------~ 
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: 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 TA = 55°C (in still air) (see Note 2): DGG package .................... 1 W 

DL package . . . . . . . . . . . . . . . . . . .. 1.4 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. 

1oHl6 

2. The maximum package power dissipation Is calculated using a Junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerationsapplication note In the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS057E - DECEMBER 1990 - REVISED JULY 1994 

recommended operating conditions (see Note 3) 

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 

At/i.v I nput transition rise or fall rate I Outputs enabled 

At/AVec Power-up ramp rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating pins (Input or I/O) must be held high or low. 

PRODUCT PREVIEW In_n concarna products In the _va or doolgn l'hloo 01 _pment. Cha __ ond _ 

opoCltlcailons at doolgn goall. T_lnatNmanlS ... orveo the right 10 
chango or dlaoonll .... _ produ ... whhout nOlice. ~ThXAS 

INSTRUMENTS 

SN54ABT16500B 

MIN MAX 

4.5 5.5 

2 '* ,f.fl 
0 Algee 

,.A.. -24 
;S 48 

~ 10 

9ioo 
-55 125 

POST OFFICE BOX 655303 • DALLAS. TEXAS 76265 

SN74ABT16500B 

MIN MAX 
UNIT 

4.5 5.5 V 

2 V 

0.8 V 

0 Vee V 

-32 mA 

64 rnA 

10 ns/V 

200 IJS/V 
-40 85 ·e 
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SN54ABT16500B,SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS. 
SCBS057E - DECEMBER 1990 - REVISED JULY 1994 

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

TA = 25°C SN54ABT16500B SN74ABT16500B 
PARAMETER TEST CONDITIONS 

MIN TYpt MAX MIN MAX 

VIK Vee = 4.5 V, II =-18 rnA ~1.2 -1.2 

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

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

IOH=-24rnA 2 2 
Vee = 4.5 V 

IOH=-32mA 2" 

IOl=48mA 0.55 0.55 
VOL Vee = 4.5 V 

IOl=64 mA 0.55" 

loff Vee- O, VI or Vo S 4.5 V ±100 

leEX Outputs high Vee = 5.5 V, Vo = 5.5 V 50 50 

Control inputs 
Vee = Ot05.5 V, 

±1 ±1 
VI = Vee or GND 

II 
Vee = 2.1 V to 5.5 V, 

AorB ports 
VI- Vee or GND 

±20 ±20 

10* Vee = 5.5 V, Vo = 2.5 V -50 -100 -180 -50 -1Q(ff 

Vee=Ot02.1 V, io 10ZPU Vo = 0.5 to 2.7 V, ±50 
OE orOE=X ,.,.(f. 

,,; 
Vee=2.1 VtoO, ~ 

10ZPD Vo= 0.5 to 2.7 V, ±50 R ±50 
OE orOE= X ;:l 
Vee = 2.1 V to 5.5 V, 

10ZH§ VO=2.7V, 
OESO.8V' 

OE2:2V, 10 10 

Vee = 2.1 V to 5.5 V, 
IOZl§ Vo = 0.5 V, OE2:2 V, -10 -10 

OESO.8V' 

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 

dlee# 
Vee = 5.5V, One Input at 3.4 V, 

50 50 
Other inputs at Vee or GND 

ei Control inputs VI_ 2.5 VorO.5 V 3 

eio A or B ports Vo = 2.5 V or 0.5 V 9 

"On products complJan1 to Mll-STD-883, Class B, this parameter does not apply. 
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. 
§ The parameters IOZH and IOZl include the input leakage curren1. 

MIN 

2.5 

3 

2 

-50 

\I For Vee between 2.1 V and 4 V, OE should be less than or equal to 0.5 V to ensure a low state. 
# This is the increase in supply curren1 for each input that is at the specified TTL voltage level rather than Vee or GND. 

PRODUCT PREVIEW In_ concoma produclsln \110 _VI or ==,. 01 dovtIopmont. Cha_ _ and oilier 
OIlS ... doslan goals. T .... lnalrUmanII ........ \110 ~ght to 

C ngo or dI8con1lnuolhoie prod_ wllhoul noll ... 
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MAX 

-1.2 

0.55 

±100 

50 

±1 

±20 

-180 

±50 

±50 

10 

-10 

3 

36 

3 

50 

UNIT 

V 

V 

V 

!.tA 
!.tA 

!.tA 

mA 

!.tA 

!.tA 

!.tA 

!.tA 

rnA 

!.tA 

pF 

pF 



SN54ABT16500B, SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS057E - DECEMBER 1990 - REVISED JULY 1994 

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

SN54ABT16500B SN74ABT16500B 
UNIT 

MIN MAX MIN MAX 

fclock Clock frequency 0 150 0 150 MHz 

LEAB or LEBA high 2.5 ~ 2.5 
twt Pulse duration ,s; ns 

CLKAB or CLKBA high or low 3 3 

A before CLKABJ. 3 §' 3 

B before CLKBAJ. 3r~ 3 
tsu Setup time I CLK high N 

ns 
1 

A before LEAB-I- or B before LEBA-I- I CLKlow §S 2.5 

Hold time 
A after CLKABJ. or B after CLKBAJ. 0 0 

th ns 
A after LEABJ. or B after LEBA.!. 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 
PARAMETER (INPUT) 

fmax 

tpLH 
AorB 

tpHL 

tpLH 

tpHL 
LEAB or LEBA 

tpLH 
CLKAB or CLKBA 

tPHL 

tpZH 

tpZL 
OEABorOEBA 

tpHZ 
OEABorOEBA 

tpLZ 

PIIODUCT PREVI!W Information ....... producIIln .. _ .. or 

~
n 01 deveIopllllllt Cho_ l1l1I and _ 

no aradellgn goIIL T_I .... I1111111_ .. rlghtto ngeord __ prod_wIthouInoiICL 

TO 
VCC=5V, SN54ABT16500B 

(OUTPUT) 
TA = 25°C 

MIN TYP MAX MIN MAX 

150 200 150 

1 2.5 3.6 1 4.2 
BorA 

~ 1 3.2 4.5 1 

BorA 
1 3.2 4.5 1 ..§.t 
1 3.4 4.5 1 @f5.4 

1 3.5 4.7 1 f... .. 5.4 
BorA 

§ 1 3.5 4.7 5.4 

1 3.4 4.6 ~ 5.3 
BorA 

~1.5 1.5 3.8 4.7 5.6 

1.5 4.5 5.7 1.5 6.9 
BorA 

1.4 3.4 4.7 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 
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SN54ABT16500B"SN74ABT16500B 
18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS057E - DECEMBER 1990 - REVISED JULY 1994 

PARAMETER MEASUREMENT INFORMATION 

o 7V 

S1 o Open 

r' 
From Output _ ..... _----4.-~50WO 0lr-__ J 

Under Test 

CL=50pF 
(see Note A) T 5000 

TEST S1 

tPLH/tPHL Open 

tPLZ/tpZL 7V 

tpHZ/tpZH Open 

LOAD CIRCUIT FOR OUTPUTS 
3V 

Timing Input -------X 1.5 V _____ .J·I~ ______ OV 

IIIII--tw--+l 
1 1,..... __ 3V 

Input 3 X",1_.5_V __ OV 

Input 
(see Note B) 

Output 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1_.5_V __ ..I~ .... 1_.5_V __ :: 

tpLH +---! k tpHL 

1 I I ~--VOH 
1 11.5V 1 1.5V 

--+-1 -. 1 VOL 

tPHL ~ *-+ tPLH 

\L !.C:':""I VOH 
,1.11 V T1.5V 

. -- 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) 

I4IL ~L. ~ 
1 ... u I'" th 1 

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

SETUP AND HOLD TIMES 

~1.5V ¥ .... 1._5_V __ _ 

tpZL ~ i4I-- 1 

3V 

OV 

1 1 tPLZ ----' ~ 
---;'I"""{. 1 p-- 3.5 V 

1 ,1.5V IVOL+0.3V 
1 • 1 - --- VOL 

1 ~HZ ~ j4-
tpZH ~ 1 

I --- VOH 11.5 V ~H-0.3V 
---. =OV 

, VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH·LEVEL ENABLING 

B. All input pulses are supplied by generato'rs 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 1. Load Circuit and Voltage Waveforms 
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3.000 

2.875 

2.125 

2.000 

CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 

Propagation Delay Time vs Temperature 

PROPAGATION DELAY TIME 
LOW-TO-HIGH-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

ATOB 

eL=50pF, 
One Output Switching . .. 

." 
... ~ J 

Vee~4.5V • .:.., ", .. ... .. 
~~C=5.5~ -... -:;::.. 

~ "\ e=5V 

4.00 

3.75 

t 10 c 3.50 
i= I 

l''5 
·t 3.25 Co 
.§ 1 3.00 1...1 
Ii • 
Ii! 0 2.75 
Do...l 

I~ 
... .e 

J~ 
2.50 

2.26 

2.00 

PROPAGATION DELAY TIME 
HIGH-TO-LOW-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

ATOB 

eL = 50 pF, 
One Output Switching 

.. -. .. VCC=4.5V ... .. - . -
1000- --roo- ::;.e+-v _ 

Vee = 5.5.!.. 

-
-65 -25 5 35 65 95 125 -65 -25 5 35 65 95 125 

4.00 

3.75 

2.25 

2.00 

TA - Operating Free-Air Temperature -·e 

PROPAGATION DELAY nME 
LOW-TO-HIGH-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

LEABTO B 

eL = 50 pF, .-. . 
One Output Switching .. 
vee J4.5V 

.. V .. .".",.-. .. . 
~.".",.... . - .,...--" ... -

~.-~ 
...- Vee=5.5V r---

---- Vee=5V 

TA - Operating Free-Air Temperature -·e 

PROPAGATION DELAY TIME 
HIGH-TO-LOW-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

LEABTO B 
4.00 r-----,----,---,----,---,-----, 

eL=50pF, 
3.75 One Output Switching 

VCC=4. V • 
3.50 f---+---+--+---+--h-";;.o""l .... ""r 3.25 I----+---+---+:~=-~'F-'---+--,.---j 

vee=5.~~ 

2.50 f---+---+--+---+--f---j 

2.25 1----+---+--+---+--1----1 

2.00 L-_....L._--L __ -'---_---'--__ L-_--' 

-65 -25 5 35 65 95 125 -65 -25 5 35 65 95 125 

TA - Operating Free-Air Temperature -·e 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 

Ii II) 
E c 
j:: I :; 
'iSS-
Q ::I 
cO 
.21 
'lOS 
If· ft 
~ S 
3~ 
~..J 

Ii II) 
E c 
j:: I 
:0." III ::I 
'i5& 
Q ::I 
cO 
,g Gi 

!!'S 
l!. • e 0 
D. -t 
IS 
... .1: 
i!:~ .. 

14-72 

Propagation Delay Time vs Temperature 

PROPAGATION DELAY TIME 
LOW-TO-HIGH-LEVEL OUTPUT 

4.00 

3.75 

3.50 

3.25 

3.00 

2.75 

2.50 

vs 
OPERATING FREE-AIR TEMPERATURE 

CLKABTO B 

,1 I 
eL=50pF, .... 
One Output Switching .. .. .... 

.... .. ' .. Vee = 4.5 V 

. .... ... 
-" "",-"" ",,' Vee=5V ---- '" ./ -- v.'" ....,..""". Vee=5.5V 

~ 
~ 

~ 
-65 -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 - ·e 

PROPAGATION DELAY TIME 
HIGH-TO-LOW-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

CLKABTOB 

I .L eL =50pF, 
One Output Switching 

Veej4.5V .. .. ...... 
~; .... .... • ee=5 _-"" .. 

." -~ .. ' .. "",-. ...",,- -
-' 

~ ....... 
...,...."... ~ Vee = 5.5 V 

~ i-""""" 

-65 -25 5 35 65 95 125 

TA - Operating Free-Air Temperature - ·e 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 

Propagation Delay Time vs Temperature 

PROPAGATION DELAY TIME 
ENABLE-TO-HIGH-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

OEABTO B 

CL = 50 pF, 
VCb=4.5 1 One Output Switching 

tc . .. 
• _. ~C=5~ ... ----;;;;;;;o ... ... .f--- .. ~ ... ---I ....... 

~--
-- .... ~ -- ----

.5V 

----~ 

Ii III E c 
1= I 
:..':i 
IIIB-
1i " Co c _ 

t~ III • c:a.,c 
e~ 
o..::t: 
IS 
N ;; 
:z: 0 .!- .... 

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 

OEABTO B 

CL=50pF, 
One Output Switching 

IfCC = 4:5 V . .... 
..... .. -. .. . .. -

VCC=51t -----_ .. 
i""" --..-

VCC=5.5V 

~ --- ~ - -
-55 ....25 5 35 65 95 125 -55 ....25 5 35 65 95 125 

lien E c 
1=1 
~':i 
1i~ Co 

i§ 
IIIJ:. c:a. m e .-o..::t: 
IS 
;;j~ 
D. .... .. 

6.00 

5.75 

5.50 

5.25 

5.00 

4.75 

4.50 

4.25 

4.00 

TA - Operating Free-Air Temperatura _·C 

PROPAGATION DELAY TIME 
ENABLE-TO-LOW-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

OEABTOB 

CL = 50 pF, 
One Output Switching 

..... .. .. 1-- •• VCC =,4.5 V --...... ------ VCC=1 5V -- _'.J.:." -

-
VCc d5.5V -

Ii III E c 
1= I 
:.." 
III " -B-
8 " c 0 
.21 l!l J:. 
e~ 
o..::t: 
IS 
!:I ~ 
.!- .... 

5.0 

4.5 

4.0 

3.5 

3.0 

2.5 

2.0 

TA - Operating Free-Air Temperatura _·C 

PROPAGATION DELAY TIME 
DISABLE-FROM-LOW-LEVEL OUTPUT 

vs 
OPERATING FREE-AIR TEMPERATURE 

OEABTOB 

CL=50pF, 
One Output Switching 

VCC=4.5V .. ... ... . .... ;;C~:5,!- .. ~...;::: ... .. ---~ ~-~- :.....- VCC = 5.5 V 

-55 -25 5 35 65 95 125 -55 ....26 5 35 65 95 125 

TA - Operating Free-Air Temperatura _·C 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 

III c 
I 

CD 
E 
i= 
>-
.!! 
G) 
c 
c 

i 
r e 
D. 
I 

J. 

14-74 

4.00 

Propagation Delay Time vs Number of Outputs Switching 

PROPAGATION DELAY TIME 
vs 

NUMBER OF OUTPUTS SWITCHING 
ATOB 

I 
VCC=5V, 

5.00 

PROPAGATION DELAY TIME 
vs 

NUMBER OF OUTPUTS SWITCHING 
OEABTOB 

I 
VCC=5V, 

3.75 r- TA = 25°C, tpL-
,," 

4.75 - TA = 25°C, 

3.50 

CL=50pF " ,," --.. 
~ ~ 

- tp L 

--- " 

CL=50pF 
tPHZ . .. -. .... .... .-.- .. -~ 3.25 

~ - " ...... , ~ ......... tpZI~ 3.00 

2.75 

2.50 

2.25 

2.00 
1 

.. .... .. 

4 7 10 13 16 

/'" 

3.25 

3.00 
1 4 

./ 
~ 

7 10 13 

Number of Outputs SwItching Number of Outputs Switching 

III 
c 
I 

! 
>-
III 

~ 
c 
0 = t e 
D. 
I 

J. 

6.0 

PROPAGATION DELAY TIME 
vs 

NUMBER OF OUTPUTS SWITCHING 
OEABTO B 

VCC=5V, 
tpzL TA=25°C, 

5.5 r-CL=50pF 

~ 

5.0 

4.5 

4.0 

3.5 

3.0 
1 

tpL 

.... . --- .... " .. .... .... 

4 7 10 13 16 

Number of Outputs Switching 
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50 

CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 

Propagation Delay Time vs Load Capacitance 

ATOB ATOB 
ONE OUTPUT SWITCHING NINE OUTPUTS SWITCHING 

7 
VCC=5V, VCC=5V, 
TA = 25°C, TA = 25°C, 
RL = 500 0, 

tpLH 
UI RL = 500 0, 

F= 10 MHz 
c 

F=10MHz , I 
GI 6 , 
E 
i= 
~ 
1i 
Q 

c 5 0 

i 
0. e 
D. 
I 4 
" ... 0. 

3 
100 150 200 250 300 50 100 150 200 250 

CL - Load capacitance - pF CL - Load Capacitance - pF 

UI c 
I 

! 
f 
Q 

c 
0 

11 r e 
D. 
I 

" ... 0. 

ATOB 
18 OUTPUTS SWITCHING 

9 
1 

VCC=5V, 
TA = 25°C, 

8 -RL=5000, , 
F= 10 MHz , , , 

7 
, tpLH , , , 

6 

5 

4 

, 
tPHL 

" , V" • V , , , 

:9 V" 
,. 

~ 
3 
50 100 150 200 250 300 

CL - Load capacitance - pF 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 

III c 
I 

~ 
l' .. 
c 
c 
0 

I 
Ii e 
Q. 
I 

" Q. ... 

14-76 

6.0 

Propagation Delay Time vs Input Edge 

PROPAGATION DELAY TIME 
vs 

INPUT EDGE 
ATOB 

I I 
VCC=5V, 
TA=26°C, 

5.0 

PROPAGATION DELAY TIME 
vs 

I I 
VCC=6V, 
TA = 25°C, 

INPUT EDGE 
LEABTOB 

I 
4.6 !-V=Oto3V, III 4.6 c -V=Oto3V, 

~ 
4.0 

3.6 

3.0 

RL=500o, tplH .. .... 
CL=50pF .. 

.. .... .. .. ./ .. 
.. ~L .. 
/' .. ~ .. JI' 

~ 
~~ 

.... 

I 
III 
E 
1= 4.0 

i 
c 
c 3.6 0 

i 
r 3.0 
~ 
I 

RL=600O, 
CL=50pF 

~ tp~L 

/ ~ 

"" 
V" 

2.6 " .. .. J- 2.6 

2.0 
1 

.. 

3 6 7 9 11 13 16 
2.0 

1 3 5 7 9 11 13 15 

teDGE -Input Edge - n8 tEDGE -Input Edge - n8 

III c 
I 

~ 
1= 
J 
c! 
c 
0 

I e 
Q. 
I 

J-

4.00 

3.75 

3.60 

3.25 

3.00 

2.75 

2.50 

2.26 

PROPAGATION DELAY TIME 
vs' 

Vc6=5V, I 
-TA=26°C, 

V=Oto3V, 
_RL=500O, 

CL=50pF 

... ... 
-

INPUT EDGE 
CLKABTO B 

... ... 
tP~~-....... 
~-

tPHI -

2.00 
1 3 6 7 9 11 13 16 

tEDGE -Input Edge - ns 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 

en c 
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i c 
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I 
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Do 
I 
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.. t:I. 

J 

Propagation Delay Time vs Input Edge 

PROPAGATION DELAY TIME 
vs 

INPUT EDGE 
OEABTOB 

5.0 I I 
VCC=5V, 
TA=25°C, 

4.5 f-V=Oto3V, 

4.0 

3.5 

RL = 500 0., Y CL=50pF 

... ... ;;; ~ • - -_1-·· ... tPHz 

./' 
/' 

3.0 --
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2.0 
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7 

3 5 7 9 11 13 15 

tEDGE -Input Edge - ns 

PROPAGATION DELAY TIME 
vs 

I I 
VCC=5V, 
TA = 25°C, 

INPUT EDGE 
OEABTO B 

~ V=Oto3V, ~ 
I- RL = 500 0., 

V io""'" 
CL = 50 pF 

.,,/ 
~ 

, 

3 

2 
1 

tpLZ ... ... ... ... ... .... 

3 5 7 9 11 13 15 

tEDGE -Input Edge - ns 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 

> 
I 

6 

S 

4 

3 

l! 2 

~ 

> 
I 

o 

-1 

-2 

6 

S 

4 

3 

l! 2 
~ 

o 

-1 

-2 

VOHVand VOLP 

17 SWITCHING 1 HIGH LH B ~ A 

I ~ I 
VCc=SV, 
TA=2SoC 

I' ""-

I ~ 

o 10 20 30 40 50 60 70 60 

l-Tlme-ns 

17 SWITCHING 1 LOW HL B ~ A 

I I 

VCC=SV, 
TA =2SoC 

YV\I 

o 10 20 30 40 SO 60 70 60 

t-Tlme-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 
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I .... 
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3.0 
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1.S 

1.0 

O.S 

Typical Characteristics 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 

I 
vCC=SV, ./ f-TA=2SoC 

V ./ 
L 

i"'"" 

V 
( 
I 

) 
o 
-100 -80 -80 -40 -20 o 

1.0 

0.8 

0.6 

0.4 

0.2 

o 

IOH - High-Level Output Current - mA 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 

I I 
VCC=SV, 
T = 2SOC 

,.".,. 
..,.,..,. ~ 

I---" 
..,.,..,. ~ 

..,.,..,. 
,/ I""" 

---

o 10 20 30 40 SO 60 70 60 90 100 

IOH - High-Level Output Current - mA 
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CHARACTERIZATION DATA FOR SN54ABT16500B AND SN74ABT16500B 

110 

100 

c( 
E 90 I 

i 80 ::s 
0 
~ 
CI. 
Do 70 ::s en 
I 
0 60 .2 

SO 

40 

Supply Current vs Frequency 

OUTPUTS ENABLED 

VCC=SV, 
_ TA=2SoC, 

High Bias = 2.5 V, 
Low Bias = O.S V 

, 

" 

, 

, 
V , , 

", , .. 
~ 

~ .". 

~ 
.? 

~ 

~ 
, 

V , 
, 

Transparent Mode 

Clock Mode 

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 
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Supply Current vs Frequency 

OUTPUTS DISABLED 

VCC=5V, 
", V r- TA = 25°C, 

High Bias = 2.5 V, 

" " Low Bias = 0.5 V 

./ 
,,~ 

V 
V 

, 

Transparent Mode 

o 10 20 30 40 50 60 70 80 90 100 

F - Frequency - MHz 

OUTPUTS DISABLED 

VCC=5V, 
TA = 25°C, 
High Bias = 2.5 V, 

/ 
, 

Low Bias = 0.5 V 

Clock Mode 

~ 
V 

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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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: SN 74ABT16500B DGG R 
Prefix ________________________ ---'1 

MUST CONTAIN TWO TO THREE LEITERS 

SN Standard prefix 
SNJ = MIL-STD-883 processed and 

screened per JEDEC Standard 101 

Unique Circuit Description -------------------/ 

MUST CONTAIN EIGHT TO ELEVEN CHARACTERS 
Examples: 74ABT240 

74ABT25244 
74ABT16500B 

Package-----------------------J 

MUST CONTAIN ONE TO THREE LEITERS 

D, DW plastic small-outline package 
DB, DL plastic shrink small-outline package 
DGG, PW plastic thin shrink small-outline package 
FK leadless ceramic chip carrier 
HQA ceramic quad flat package 
J, JT; ceramic dual-in-line package 
N, NT plastic dual-in-line package 
PCA, PN, PZ plastic thin quad flat package 
RC plastic quad flat package 
W, WD ceramic flat package 
(from pin-connection diagram on individual data sheet) 

Tape and Reel Packaging ----------./ 

Valid for surface-mount packages only. All orders for tape and reel must be for whole reels. 

MUST CONTAIN ONE OR TWO LEITERS 

LE = Left embossed tape and reel (required for DB and PW packages) 
R = Standard tape and reel (required for DGG; optional for D, DW, and DL packages) 

~TEXAS 
INSTRUMENTS 
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MECHANICAL DATA 

D (R-PDSO-G**) 

16 PIN SHOWN 

PLASTIC NARROW-BODY SMALL-OUTLINE PACKAGE 

""r'"f --~~ __ R.I....o.IR"""--,-,-A,""-,--,-"",""""",,,,,,,,,,,,·1 
0.244 (6,20) ,-
0.228 (5,80) I 

~ DIM 
8 14 16 

A MAX 0.197 0.344 0.394 
(5,00) (8,75) (10,00) 

0.157 (4,00) 
0.150 (3,81) 

-*-1---------1 A MIN 
0.189 0.337 0.386 
(4,80) (8,55) (9,80) 

8 

4040047/A-10/93 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. Body dimensions do not include mold flash or protrusion. 
D. Mold protrusion shall not exceed 0.006 (0,15). 
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MECHANICAL DATA' 

DB (R·POSO·G**) 

16PINSHOWN 

2,00 MAX 

8 

~ DIM 

A MAX 

A MIN 

t t-1iiiiiUl u u u ~ _~M l j I 1~1.1O I 
0,05 MIN I+- ~:~ 1-$-1 0,13 @I 

NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 

14 16 

6,50 6,50 

5,90 5,90 

C. Body dimensions do not include mold flash or protrusion not to exceed 0,15. 

~1ExAs 
INSTRUMENTS 

PLASTIC SMALL·OUTLINE PACKAGE 

20 24 26 30 36 

7,50 8,50 10,50 10,50 12,90 

6,90 7,90 9,90 9,90 12,30 

40400651A-10193 
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MECHANICAL DATA 

DGG (R-PDSO-G**) 

48 PIN SHOWN 

PLASTIC SMALL-OUTLINE PACKAGE 

~ DIM 

A MAX 

A MIN 

6,40 8,40 
6,00 7,80 

~~rTr"TT"TT"TTJ 
24 

~------------- A --------------~ 

pGoooooooooooooooooooooood -.! 
1,20 MAX 0,10MIN J 

Seating Plan~ 
1.c:.10,10 

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. 

~TEXAS 
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48 56 64 

12,80 14,30 16,30 

12,40 13,90 15,90 

4040078/B -10/94 
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MECHANICAL DATA 

DL (R·PDSO-G**) 

48 PIN SHOWN 

PLASTIC SHRINK SMALL·OUTLINE PACKAGE 

I 
0.299 (7,59) 
0.291 (7,39) 

0.420 (lO,67)L 
0.395 (10,03) 

0.110 (2,79) 

o 
~~~~~~~~~~""~~ 

A~ 

~ DIM 
28 

A MAX 
0.380 
(9,65) 

A MIN 
0.370 
(9,40) 

0.009 (0,229) 
0.005 (0,127) 

48 56 

0.630 0.730 
(16,00) (18,54) 

0.620 0.720 
(15,75) (18,29) 

0.095 (2,41) 0.020 (0,51) 

~ l (see NoteD) 

~~~~~~----~ 
0.008 (0,203) 40400481A-l0/93 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15). 
D. Foot length is measured from lead top to point 0.Q1 0 (0.254) above seating plane. 
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MECHANICAL DATA 

DW (R·PDSO·G**) 

20 PIN SHOWN 

PLASTIC WIDE·BODY SMALL·OUTLINE PACKAGE 

20 
...,.------+ 

o 

10 

~* DIM 

A MIN 

A MAX 

16 

0.400 
(10,16) 

0.410 
(10,41) 

20 24 26 

0.500 0.600 0.700 
(12,70) (15,24) (17,78) 

0.510 0.610 0.710 
(12,95) (15,49) (18,03) 

0.104 (2,65) r- ~::: ~~::~ 1 
..,., 1'.'" I L -, I 

0.012 (0,30) t 0.012 (0,30) 
0.004 (0,10) 0.020 (0,51) 0°- So 0.009 (0,23) 

0.014 (0,35) 

1-$-10.010(025) ®I 0.050(1,27) 
1.. • ...!....I._-'-'-, -'--"""'-'. 0.016 (0,40) 

4040000/A-l0/93 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15). 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 15-9 



MECHANICAL DATA 

FK (S·CQCC·N**) 

28 TERMINAL SHOWN 

LEADLESS CERAMIC CHIP CARRIER PACKAGE 

18 17 16 15 14 13 12 JEDEC NUMBER A B 
OUTLINE OF 1--.....----+--..----1 

DESIGNATION TERMINALS' MIN MAX MIN MAX 

11 

20 

21 9 
BSQ 

22 8 
ASQ 

ill 
7 

24 6 

25 5 

26 27 28 2 3 4 

0.020 (0,51) -1 U 
0.010 (0,25) 

0.028 (0,71) . I I. 
0.022 (0,54) ~ 14""" 

0 

NOTES: A. All linear dimensions are in Inches (millimeters). 
B. This drawing is subject to change without notice. 

~ 

C. Three-layer ceramic base with a metal lid and braze seal. 

MS004CB 

MS004CC 

MSOO4CD 

MS004CE 

MSOO4CF 

MS004CG 

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. 

-!i1lEXAS 
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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 

40401401A-10193 



HQA (S-GQFP-F100) 

14 

38 

1.30 (33,02) SQ 

13 89 

39 63 

~ 0.679 (17,25) SQ--~ 
0.655 (18,64) 

MECHANICAL DATA 

CERAMIC QUAD FLATPACK 

0.025 (0,64) TYP 
88 

~ 
f 

0.011 (0,28) 
0.009 (0,22) 

~ 
64 

f 

0.123 (3,12) MAX 

0.008 (2,03) t I" ~I 0.173 (4,39) MIN 

0.054 (1,38) = ....,.----. -=-~---=t~ a...-------~I ~-t 
f I 0.006 (0,15) MAX 

Seating Plane 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. 0.05 inch lead spacing configured with straight leads for surface mounting capability. 
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MECHANICAL DATA 

J (R-GDIP-T** ) 

14PINSHOWN 

7 

0.070 (1,78) MAX 

I ~ L 0.130 (3,30) MIN I+- 0.100 (2,54) TYP 

0.023 (0,58) 
0.015 (0,38) 

(S88 Notes C and D) 

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. 

~ DIM 

A MAX 

A MIN 

B, MAX 

B MIN 

C MAX 

C MIN 

CERAMIC DUAL-IN-LINE PACKAGE 

14 16 18 20 22 

0.310 0.310 0.310 0.310 0.410 
(7,87) (7,87) (7,87) (7,87) (10,41) 

0.290 0.290 0.290 0.290 0.390 
(7,37) (7,37) (7,37) (7,37) (9,91) 

0.785 0.785 0.910 0.975 1.100 
(19,94) (19,94) (23,10) (24,77) (28,00) 

0.755 0.755 0.930 - -(19,18) (19,18) (23,62) 

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 -(6,22) (6,22) (6,22) (6,22) 

JL ~0.-15. 
0.014 (0,36) 
0.008 (0,20) 

4040083/ A-1 0/93 

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. 

15-12 

-!!1TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



MECHANICAL DATA 

JT (R~GDIP-T**) 

24 PIN SHOWIII 

CERAMIC DUAL-IN-LiNE PACKAGE 

r M A ,,1 

c::::::::::: [] 
. - I I - 0.070 (1,78) 

-.j j.- 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) 

0.320 (8,13) -r-1 
..., ....... ,. """~n I r-.I 

~p~~ 
... Seating Plane 

L~ I.- 0.100 (2,54)TYP JL 0.130 (3,30) MIN 

0100 (2 54) MAX 0.023 (0,58) 
. , 0.015 (0,38) 

0.014 (0,36) 
0.008 (0,20) 

JCO
_ 150 

40401101 A-10/93 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to char.ge without notice. 
C. This package is glass sealed. 
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MECHANICAL DATA 

N (R~PDIP-T**) 

16 PIN SHOWN 

CA~ 
T 

0.260 (6,60) 
0.240 (6,10) 

~~~~~~~~ 
8 

0.070 (1,778) MAX 

0.035 (0,89) MAX 

JL --.I I.-- 0.100 (2,54)TVP 
(see Note C) 

0.014 (0,356) 
0.010 (0,254) 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subjec1 to change without notice. 

0.125 (3,18) MIN 

PLASTIC DUAL-IN-LiNE PACKAGE 

~ DIM 
14 16 20 

A MAX 

A MIN 

0.775 0.775 0.975 
(19,69) (19,69) (24,77) 

0.745 0.745 0.940 
(18,92) (18,92) (23,88) 

0.014 (0,356) 
0.010 (0,254) 

~ 0°_15° 

4040049/A-10/93 

C. Each lead centerline is located within 0.010 (0,254) of its true longitudinal pasHion. 
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MECHANICAL DATA 

NT (R-PDIP-T**) 

~4PINSHOWN 

PLASTIC DUAL-IN-LINE PACKAGE 

A-----+!1 r 
~ DIM 

24 28 

A MAX 1.260 1.425 
(32,04) (36,20) 

I A MIN 1.230 1.385 
(31,24) (35,18) 

0.280 (7,11) 
0.250 (6,35) 

~~~~~~~~~~~--1 
BMAX 0.310 0.315 

(7,87) (8,00) 

B MIN 0.290 0.295 
(7,37) (7,49) 

0.200 (5,08) MAX 

0.020 (0,51) MIN 

Seating Ph/me 

I.- 0.100 (2,54) TYP 
(_NoteC) 

0.021 (0,633) 
0.016 (0,381) 

0.125 (3,18) MAX JL 0°_15° ~ 
0.014 (0,356) 
0.010 (0,254) 

4040050/A-10/93 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. Each lead centerline is located wittlln 0.01 0 (0,254) of its true longitudinal position. 
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MECHANICAL DATA 

PCA (8-PQFP-G100) PLASTIC QUAD FLATPACK 

90 

91 

120 

61 

'.00TYP YYmmf I 14'10SQ~ 
13,90 

16,10 SQ ______ -.! 
15,90 

60 

~:~ I-$-I 0,07 @I 

~~ SeaUngPlane 
. - - ~---rI-.::::.""Ir-:-o,-:-07-'1 

1,60 MAX 

NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 
C. Body dimensions do not include mold flash or protrusion. Allowable protruSion is O,25mm maximum per side. 
D. Thermally enhanced molded plastic package (HSP). 
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MECHANICAL DATA 

PN (S·PQFP·G80) PLASTIC QUAD FLATPACK 

0,
271! 0,17 

60 

1 r: O,50TVP 

61 40 

80 21 

14,20 sa _-"-__ +I 
13,80 

''T~~ Seating Plane 
1010,08 1 - ~ ... 

40401351A-10193 

NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 
C. Falls within JEDEC MQ-136 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 656303 • DALLAS. TEXAS 76265 15-17 



MECHANICAL DATA 

PW (R·PDSO·G**) 

8 PIN SHOWN 

PLASTIC THIN SHRINK SMALL·OUTLINE PACKAGE 

~ DIM 8 14 16 20 24 28 

A MAX 3,30 5,30 5,30 6,80 8,10 10,00 

A MIN 2,90 4,90 4,90 6,40 7,70 9,60 

4 

404Q064IA-10/93 

NOTES: A. All linear dimensions are In millimeters. 
B. This drawing is subject to change without notice. 
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15 . 
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PZ (S·PQFP·G100) 

0,50TVP 11 1/4- 0,27 

I 51°,17 TVP 

75 

76 50 

100 26 

16,20 SQ _____ ~ 
15,SO 

1,70 MAX 

i ~~---r-sea--r-tlng----,Plane 
.JJ_~ Ie-Io,osl 

NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 
C. Falls within JEDEC MO-136 
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MECHANICAL DATA 

PLASTIC QUAD FLATPACK 

4040149/A-10/93 
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MECHANICAL DATA 

RC (8-PQFP·G52) 

39 27 

40 

52 

1+----- 13,45 SQ-~-----.t 
12,95 

~ O,30TVP 

"I 
~ 
L O,65TVP 
14 

2~r ~f--__ sea.-_tlnr"g,-p-:-Ia..,ne 

.J_~ 1c.lo,10 I 

NOTES: A. All linear dimensions are in millimeters. 

15-20 

B. This drawing is subject to change without notice. 
C. Falls within JEDEC MO-l 08 
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PLASTIC QUAD FLATPACK 

O,16TYP 

4040151IA-10193 



W (R-GDFP-F14) 

O.oao (2,03) 
0.045 (1,14) 

0.390 (9,91) 
0.335 (S,51) 

......, 

1 

I 

! 
! 

I 

MECHANICAL DATA 

CERAMIC FLATPACK 

0.045 (1 ,14) 
0.026 (0,66) 

i 0.050(1,27) 1l=t=======::J TYP 
I 

n=t:!========:J 
! 

I 

17 

0.025 (0,64) 1 0.015 (0,38) 

~~======~-----F-S~I======~i 
14----------- 1.000 (25,40) __________ ----+1 

0.735 (18,67) 

40401S0·21A-10/93 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. This package can be hermetically sealed with a ceramic lid using glass frit. 
D. Index point is provided on cap for terminal identification only. 
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MECHANICAL DATA 

W (R-GDFP-F16) CERAMIC FLATPACK 

/ 

Base and Seating Plane I+-- 0.285 (7,24) ----"'" 
1 I 0.245 (6,22) ----,. 1 

-:IIf:----------+'- 1 ... 

i 1 0.006 (O'15J~--r-
1 : 0.004 (0,10) 

0.085 (2,16) 
1 1 

0.045 (1,14) 1 1 
0.045 (1,14) 
0.026 (0,66) 

1 0.315 (6,00) __ -.;.1 

I+--- 0.355 (9,02) ------r- 0.275 (6,99) L 0.355 (9,02) I 
I 0.235 (5,97) 1 16 1 0.235 (5,97) 0.019 (0,48) 

i 1 '-" 1 --.f 0.015 (0,38) 

1 f 
! ! j 0.050 (1,27) 

~,---------------~ TYP 
! ! 

0.440 (11,18) 
0.371 (9,42) 

~4_--------------~ 
~~!--------------~ 

: 

i 

i 0.025 (0,64) 

fr--!i ______________ ---. 1 0.015 (0,38) 

___ 9_: ________ ~~1 f 
1.025 (26,04) .... 
0.745 (18,92) 

i 8 

4040180·3/ A-1 0/93 

NOTES: A. All linear dimensions are in inches (millimeters). 

15-22 ( 

B. This drawing is subject to change without notice. 
C. This package can be hermetically sealed with a ceramic lid using glass frit. 
D. Index point is provided on cap for terminal identification only. 
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W (R·GDFP·F20) 

f 
0.100 (2,54) 
0.045 (1,14) 

I+-- 0.300 (7,62) I 0.245 (6,22) 

I I 
I I 
I I 
I I 
I I I+-- 0.320 (8,13) __ ~.I 
I . 0.265 (6,73) I 

MECHANICAL DATA 

CERAMIC FLATPACK 

Base and Seating Plane 

0.006 (0,15J 
0.004 (0,10) 

0.045 (1,14) 
0.026 (0,66) 

0360 (914) 0360 (914) r-' '~ ~. , 

I~ 0.240 (6,10) I I 0.240 (6,10) 

0.540 
0.490 

!13,72l 
(12,45) 

1 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 10 

20 
'-' I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

11 I 

1.040 (26,42) 
0.745 (18,92) 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
Co' This package can be hermetically sealed with a ceramic lid using glass fnt. 
D. Index point is provided on cap lor terminal identification only. 
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f 

i 

1 
i 
, 

0.019 (0,48) 
0.015 (0,38) 

0.050 (1,27) 
TYP 

0.030 (0,76) 
0.015 (0,38) 

4040180-41 A-1 0/93 

15-23 



MECHANICAL DATA 

W (R·GDFP·F24) CERAMIC FLATPACK 

0.375 {9153) 

1 Base and Saatlng Plane ~I+--. 0.340 (8,64) 

i ~ 
I I + 
I I 

0.006 (O,15)~ r I I 
I 0.004 (0,10) 

0.090 (2,29} I 0.395 (10,03) I 0.045 (1,14) 
!+""-- 0360 (914) ---+! 0.026 (0,66) 0.045 (1,14) 

4--- 0.360 (9,14) --.I .• ____ ........ 141 , 
0.240 (8,10) I I 0.240 (6,10) . I 1 24 I. 0.019 (0,48) 

'-' I -.:f 0.015 (0,38) 
"""\ r 

I f-~c;'-kC- I f 
I I 

I I 

I I 

! 
TYP 

0.640 (16,26) 
10 I I 

i 0.050 (1,27) 

0.490 (12,45) 
I I 

I I 

: : 
i 0.030 (0,78) 

f- :::r=7"""" - """"'Fe - i 1 0.015 (0,38) 

J, '-
12 300 TYP 13 jt 1.115 (28,321 

0.840 (21,34) 

404018()"5J A-10/93 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. This package can be hermetically sealed with a ceramic lid using glass frit. 
D. Fall within JEDEC M0-019AA 
E. I ndex point is provided on cap for terminal identification only. 
F. Not applicable for solder-dipped leads. When solder-dipped laads are specified. dipped area extends from lead tip to within 0.050 

(1,27) of the package body. 
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WD (R-GDFP-F**) 

48 PIN SHOWN 

- 0.086 (2,18) MAX 

r 0.005 (0,13) TYP 

~ DIM 

MAX 

A 
MIN 

MECHANICAL DATA 

CERAMIC FLATPACK 

48 56 

0.626 0.727 

(15,90) (18,47) 

0.614 0.713 

(15,60) (18,11) 

~'=======f~~~====~= 

A 

114 .. ---------- 1.200 (30,50)TYP ----------+1.1 r- 0.384 (9,75) I 
0.376 (9,65) 

1 48 

'-'" 

24 25 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. This package can be hermetically sealed with a ceramic lid using glass fril. 
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-.f 0.025 (0,64) TYP 

"T 

....£ 0.010 (0,25) TYP 

f 

4040176/A-10/93 
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NOTES 
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M~bechstraPe II, 73760 ildern, Germany, lsef rdsgatan 7, Ista, Sweden, (08) 752 58 00. 
Place NE, Suite 22, A uerque, NM 87111 

(011)34030. 

(505) 345-2555. ' HONG KONG: Texas Instruments H0';ll Kong Ltd. 
SWITZERLAND: Texas Instruments Switzerland 
AG, Rledstrasse 6, CH-8953 Dietlkon, Switzerland 

NEW YORK: East Syracusa: 5015 cam~uswood 
8th Floor, World ShiPpin~ Centre, 7 Ca on Road, ' (01) 744 2811. ' 

Drive, East s~racuse, NY 13057, (315) 4 3-9291' 
Kowloon, Hong Kong, 7 7'{)338. TAIWAN: Texas Instruments Taiwan Limited 

Poughkeaps a: 300 wes~e Business Center ' 
HUNGARY: Texas Instruments Representation Taipei Branch, 231h Floor, Sec. 2, Tun Hua S: 

Suite 250, Fishkill, NY 1252 ,(914) 897-2900' ' BudaOrsi u.50, 3rd floor, 1112 Budapest, ' Road, T=ll06, Taiwan, Republic 01 China 
Lon~ Island: 48 South Service Road, Suite 1 be Hungary, (1) 2698310. (2)318- O. ' 
Melvlle, NY 11747, \516)454-6601; , INDIA: Texas Instruments India Private Ltd., UNITED KINGDOM: Texas Instruments Ltd., 
Rochester: 2851 C over Street, Pittsford, NY AL-Aabeeb, 150111nfa~ Road, Bangalore 
14534, (716) 385-6700. 560001, India, (91-80) 8-9007. 

Manton Lene, Bedlord, England, MK41 7PA, 

NORTH CAROLINA: Charlotte: 8 Woodlawn IRELAND: Texas Instruments Ireland Ltd., 
(0234) 270111. 

Green, Suite 1 00, Cha~otts, NC 28217 7/8 Harcourt Street, Dublin 2, Ireland, 
~~ 522-5487; Ralalt: Highwoods tower I, (01) 4755233. 
2 Beach Leaf Cou ,Suite 206, ITALY: Texas Instruments ltalia S.p.A., Centro 

Raleigh, NC 27604, (919) 878-2725. Dlrezionaie Colleonl, Palazzo Persec-Via 
OHIO: Clavaland: 23775 Commerce Park Road Paracelso 12, 20041 Agrate Brianza (Mi), Italy, 
Beachwood, OH 44122-5875,~216) 785-7528; , (039) 63 221; Via Castello dalla MagUana 38, 
Dayton: 4035 Colonel Glenn ~hway, Suite 31 0 00148 Roma, Italy (06) 6572651. ' 
Beavercreek, OH 45431-1601, 13) 427-8200. ' 
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