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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 TI's standard warranty. Testing and other quality 
control techniques are utilized to the extent TI deems necessary to support this warranty. 
Specific testing of all parameters of each device is not necessarily performed, except those 
mandated by government requirements. 

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 



INTRODUCTION 

The 3.3-V era has arrived! The combination of continuous advancement in semiconductor wafer 
fabrication technologies and the proliferation of battery-powered computing devices has 
changed the system design methodologies of the past, and indeed our entire industry. This new 
era will bring an entirely new set of possibilities for computing and hand-held instruments. 
Products that will run faster, consume less power, and use fewer total system components than 
ever before. Products that will be smaller and lighter, yet maintain interface compatibility with 
existing industry standard bus architectures. Products that will in turn bring on the next era in the 
computer industry. 

Welcome to the 1994 Texas Instruments Low-Voltage Logic Data Book. A single family of 3.3-V 
logic products could not possibly cover the diverse needs of all of the end equipment segments. 
Products ranging from hand-held point-of-sale terminals, notebook and laptop personal 
computers, low-power environmentally conscious desktop computers and peripherals, and 
high-performance RISC and CISC workstation platforms will all share the need for low-voltage 
technology, but will each have radically different price, performance, and feature requirements 
for the logic they will employ. As a response to these diverse needs, Texas Instruments has 
developed four independent logic families: 

Low-Voltage HCMOS (LV) 
Low-Voltage CMOS (LVC) 
Low-Voltage Technology (LVT) 
Advanced Low-Voltage CMOS (ALVC) . 

These products span four generations of CMOS and BiCMOS process technologies and years 
of fine-pitch packaging and innovative circuit developments to deliver a set of products for each 
of these end-equipment segments. In addition to popular octal and Widebus™ bus-interface 
circuits, two ofthe families also include SSI and MSllogic functions to help streamline design and 
facilitate time to market. Voltage translators are also provided to bridge the gap between the S-V 
and 3.3-V worlds as well as the CBT family of ultra high-speed bus switches which can be easily 
adapted to these mixed 3.3-V/S-V environments. Designers of high-speed backplane 
applications will have great interest in the GTL family of transceivers. 

Some of the information in this data book is in product preview form. For more information on 
these products including availability dates, pricing, and final timing specifications, please contact 
your local Texas Instruments field sales representative, authorized distributor, or call our 
Advanced Logic hotline at (214) 997-S202. 

We hope you will agree that Texas Instruments has developed the most complete line of 
low-voltage logic products in the industry. We also hope that these products will meet your system 
and design needs. 

v 



vi 

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 ofthe first page ofthe 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 design 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. 

EPIC, EPIC-II, EPIC-lIB, EPIC-ill, OEC, SCOPE, UBT, Widebus, Widebus+, and Shrink Widebus 
are trademarks of Texas Instruments Incorporated. 
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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 (lEC) for international use. 

operating conditions and characteristics (in sequence by letter symbols) 

C, 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 + lee Vee. 

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

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

dice Supply current change 

'CEX 

I, (hold) 

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. 

I'H High-level input current 
The current into· an input when a high-level voltage is applied to that input. 

I,L Low-level input current 
The current into· an input when a low-level voltage is applied to that input. 

loff Input/output power-off leakage current 
The maximum leakage current int%ut of the 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. 

~TEXAS 
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GLOSSARY 
SYMBOLS,TERMS, AND DEFINITIONS 

IOZPu/PD Off-state (hlgh-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• 

tells 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 or tpZL. 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. 

~1ExAs 
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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 interval between specified reference points on the leading and trailing edges of the pulse 
waveform 

VIH High-level input voltage 
An input voltage within the more positive (less negative) of the two ranges of values used to represent 
the binary variables. 
NOTE: A minimum is specified that is the least-positive value of high-level input voltage for which 

operation of the logic element within specification limits is to be expected. 

VIL Low-level Input voltage 
An input voltage within the less positive (more 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 --
z 
a ... h 

Qo 
00 

-U
Toggle 

value/level or resulting value/level is routed to indicated destination 
value/level is re-entered 
irrelevant (any input, including transitions) 
off (high-impedance) state of a 3-state output 
the level of steady-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 10w~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 whenever 
the input configuration is achieved 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. (Ifthe output is shown as a pulse,...J""L 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 

CLEAR 
MODE 

S1 so CLOCK 
SERIAL 

LEFT RIGHT A 

PARALLEL 

B C D 
QA QB Qc QD 

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

H X X L X X X X X X QAO QBO QCO QDO 
H H H i x x a b C d a b C d 

H L H i X H H H H H H QAn QBn QCn 
H L H i X L L L L L L QAn QBn QCn 
H H L i H X X X X X QSn 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 QAO QBO QCO QDO 

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

The second line shows that so long as the clock input remains low (while clear is high), no other input has any effect 
and the outputs maintain the levels they assumed before the steady-state combination of clear high and clock low 
was established. Since on other lines of the table only the rising transition of the 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 QA is now at Os, the previous levels of Qs and 
Oc are now at Qc and 0D, respectively, and the data previously at QD 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 Qs and Qc, respectively, and the data previously at OA is no longer in the register. This entry 
of serial data and shift takes place on the low-to-high transition of the clock when S1 is high and SO is low and the 
levels at inputs A through D have no effect. 

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

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

It is normal TI practice to name the outputs and other inputs of a Ootype flip-flop or latch and to draw its logic l!ymbol 
based on the assumption of true data (0) inputs. Outputs that produce data in phase with the data inputs are called 
o and those producing complementary data are called Q. An input that causes a 0 output to go high or a Q output 
to go low is called preset (PRE). An input that causes a Q output to go high or a 0 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 de~ignate the inputs and outputs of the inverting 
circuits 0 and O. . 

In some applications, it may be advantageous to redesignate the data input from 0 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 

" 8 

C1 

1D 

" R 

LATCH 

"8 

C1 

1D 

" R 

FLIP·FLOP 

5 
Q 

6 
Q 

5 
Q 

6 

CLR 

C 

0 

PRE, 

CLR 

CLK 

o 
PRE 

1 
" R 5 

2 
C1 

3 " 1D 6 
4 

" 8 
Q 

LATCH 

1 
" R 5 

2 
C1 

3 ~ 1D 6 
4 ~ 8 

Q 

FLIP-FLOP 

The figures show that when 0 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, but the presence or absence of the polarity 
indicator changes at 0 (or 0), 0, and Q. Pin 5 (0 or Q) is still in phase with the data input (0 or 0); their active levels 
change together. 

1-10 
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THERMAL INFORMATION 

I n 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 LVL family. In general, the junction temperature for any device can be calculated using using the following 
equation. 

TJ = RaJA X PT + TA 

where: 

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

I 

8 

I 
J 
'E 

I s 
~ c 
.; 
I 

~ 
'" II: 

JUNCTION-TO-AMBIENT THERMAL RESISTANCE 
vs 

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

14-Pln 0 Package 
120~--4----h~-4----T---~--~ 

UI·Pln 0 Package 

2o-Pln ow Package 

50 t----J--t-=-r....;;;;:j::==--r------J 
40r---~---+--~----+_--~--_i 

3O'----...I----'---......I---J.--...I..-~ 

o 100 200 300 400 500 

Air Velocity - Feet/Min 

Figure 1 
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THERMAL INFORMATION 

== E 
I 
c 
0 

"" Ii 
m 
is 

• 0 
II. 
E 
:> 
E 
'R 
j 
I 

11.0 

~ 
I 
c 

j. 
is .. 
; 
0 
II. 
E 
:> 
E 

I 
I 

11.0 

1-12 

1200 

1100 

1000 

900 

800 

700 

600 

500 

400 

300 

200 

100 

o 

DERATING CURVES FOR 21o-MIL SHRINK SMALL-OUTLINE PACKAGE (DB) 

1200 
8 Pin 16 Pin 

---r-
l"- i"""-- --

~ 1000 
I 
c 
0 

I 800 

m 
is 

I 600 

II. 
E 

400 :> 
E 

-= 2 

~ ~-::- ,,::: -- :...::.;: F-1 ~~ ~ ...... 
......... I""'" - ,.... 

~-
~ r--. "" .,:':: r-.... ............. -......... ......... 

Air Velocity r--.... r--. ... - (linear m1sec) ----- =1 r--. 
---- =0.75 

I 200 
11.0 

- =0.5 
- - :0.25 

o I I I:~ I 
25 30 35 40 45 50 55 60 65 70 75 80 85 90 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

1400 

2200 

2000 

1800 

1600 

1400 

1200 

1000 

800 

600 

400 

200 

o 

TA - Free-Air Temperature - ·c 

Figure 2 

20PI~ I I I I I I 
Air Velocity -

(linear m1sec) -
---- =1 
---- =0.75-

=0.5 ._ 
- - =0.25 

=0 -

~ 

~ .. :::-;: ~ ~ ... - .... .. --:'::: I::!.o. ... - 0;;;;:::: 

~ 
I 
c 
0 

i 
'ji 
is 

J 
E 
:> 
E 
'lC 
j 
I 

11.0 

1400 

2200 

2000 

1800 

1600 

1400 

1200 

1000 

800 

600 

400 

200 

o 

2~PI~ 

;::: ~ -r-

TA - Free-Air Temperature _·C 

Figure 3 

I I I I I I 
Air Velocity -

(lInear m1sec) -
---- :1 
---- :0.75-

:0.5 _ 

- - :0.25 
:0 -

... 
--::~ - ... 

-I"-- ""=-.:"" ~ ~ ,:::, -
-~ 

25 30 35 40 45 50 55 60 65 70 75 80 85 90 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

TA - Free-Air Temperature _·C T A - Free-Air Temperature _·C 

Figure 4 FigureS 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



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: 

ABT Devicest 

AC and ACT Devices 

Advanced Logic Devices 

ALS and AS Devicest 

ATM and SONET Devicest 

BCTDevices 

CDC Devices 

F Devices 

FIFO Devicest 

HC and HCT Devices 

SCOPETM Devicest 

SPICE I/O Models 

Std TTL, LS, and S Devices 

t Updated data book planned for this technology. 

Advanced BiCMOS Technology 

Advanced CMOS Logic Data Book 

Advanced Logic and Bus-Interface Data Book 

ALS/ AS Logic Data Book 

ATM and SONET Product Information 

BiCMOS Bus-Interface Logic Data Book 

Clock-Distribution Circuits Data Book 

F Logic (SN54174F) Data Book 

High-Performance FIFO Memories Data Book 

High-Speed CMOS Logic Data Book 

SCOPETM Product Information 

Advanced Bus Interface SPICE I/O Models 

TTL Logic Data Book 

Contents 

SCBD002A 

SCAD001C 

SCYD001 

SDAD001B 

SDNS023 

SCBD001B 

SCAD004 

SDFD001B 

SCAD003A 

SCLD001C 

SSYV001 

SCBD004 

SDLD001A 

Page 

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

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

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

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

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

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

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

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

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

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

Universal Bus Transceivers (UBT)/Universal Bus Exchangers (UBE) ..... 1-19 

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

MOS Memory Drivers/Transceivers .................................. 1-23 
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FUNCTIONAL INDEX 
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Contents (Continued) 
Page 

TESTABiliTY BUS-INTERFACE CIRCUITS •••••••••••••••••••••.••••••••. 1-24 

JTAG/IEEE 1149.1 Testability Circuits ................................ 1-24 

FLIP-FLOPS AND lATCHES •••••••.••••••••••••.••••••••••.•••••••••••• 1-25 

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

latches ............................. ; ............................. 1-27 

REGISTERS •••••••••••••••.•••••••••••••••••••••••.••••••••••••••••••• 1-29 

Shift.Registers ..................................................... 1-29 

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

COUNTERS .•.•••••••.•.....•••.••••..•..•.•..••.......•...•.••.••.... 1-30 

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

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

a-Bit Binary Counters With Registers ................................. 1-30 

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

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

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

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

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

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

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

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

BUS SWITCHES AND 5-Y /3-Y YOlTAGE TRANSLATORS ••••••••••••••••• 1-34 

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

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

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

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

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

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

CLOCK-DISTRIBUTION CIRCUITS •.•••••••••••••••••••••••••••••••.••••• 1-37 

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

ECl TRANSLATORS ••••••••••••••••••••.•••.••••.••••••••••••••••••••• 1-37 

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

DESCRIPTION OUTPUT TYPE 
ALS 

'30 ~ 
8-lnput 

'11030 

13-lnput '133 ~ 

Dual2-lnput '8003 ~ 

'20 ~ 

Dual 4-lnput '40 ~ 

'11020 

'10 ~ 

Triple 3-lnput '1010 ~ 

'11010 

'00 ~ 

'11000 

'37 ~ 

Quad 2-lnput OC '38 '" '132 

'11132 

'1000 

Hex 2-lnput '804 ~ 

'01 ~ 
Quad 2-lnput OC 

'03 ~ 

Positive-AND Gates 

DESCRIPTION OUTPUT TYPE 
ALS 

OC '09 ~ 
Quad 2-lnput 

'7001 

'21 ~ 
Dual 4-1 nput 

'11021 

'11 ~ 
Triple 3-lnput 

'11011 

'08 ~ 

Quad 2-lnput '1008 

'11008 

Hex 2-lnput '808 

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

AS 
~ 

~ 

~ 

~ 

~ 

~ 

AS 

~ 

~ 

~ 

~ 

~ 

GATES 

TECHNOLOGY 
F HC HCT AC ACT 
~ 

~ ~ 

~ 

'" ~ 

~ ~ 

~ ~ 

~ ~ 

~ ~ , ~ 

~ ~ 

'" ~ 

~ ~ 

~ 

~ 

TECHNOLOGY 
F HC HCT AC ACT 

~ 

~ 

~ ~ 

~ ~ 

~ ~ 

~ ~ 

~ ~ ~ 

~ ~ 
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+ 

~ + 

BCT ABT LV LVe 

~ + 
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FUNCTIONAL INDEX 

Positive-OR/NOR Gates 

DESCRIPTION OUTPUT TYPE 
ALS AS 

Triple 3-lnput '4075 

'32 .,. .,. 
'1032 .,. 

Quad 2-lnput 
'11032 

'7032 

Hex 2-lnput '832 .,. .,. 
Dual 5-lnput '260 

'27 .,. .,. 
Triple 3-lnput 

'11027 

'02 .,. .,. 
OC '33 .,. 

Quad 2-lnput 
'7002 

'11002 

Hex 2-lnput '805 .,. .,. 

ORINOR Gates 

DESCRIPTION OUTPUT TYPE 
ALS 

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

Quad 2-lnput OC '136 .,. 
Exclusive-OR Gates 

00 '266 
Quad 2-1 nput 

'810 .,. 
Exclusive-NOR Gates 

OC '811 .,. 

AND-OR Gates 

DESCRIPTION OUTPUT TYPE 

Dual2-Wide 2-lnput, 3-lnput '51 
.,. Product available in technology indicated 
+ New product planned in technology indicated 

GATES 

TECHNOLOGY 

F HC HCT AC ACT BCT ABT LV LVC .,. 
.,. .,. .,. .,. + 

.,. .,. 
.,. 
.,. 

.,. 

.,. .,. 
.,. .,. 

.,. .,. .,. .,. + 

.,. 
.,. .,. 

.,. 

TECHNOLOGY 

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

.,. 

ALS I AS I F I 
I I .,. I 

~TEJCAS 
INSlRUMENTS 

+ 
.,. .,. 

TECHNOLOGY 

HCIHCTI AC I ACT I BCT I ABT 

I I I I I 
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INVERTING/NONINVERTING BUFFERS 

Hex Invertersl Nonlnverters 

DESCRIPTION OUTPUT TYPE 
ALS 

'04 ." 

'U04 

'11004 

Hex Inverters 
OC '05 ." 

'14 

'11014 

'1004 ." 

'1005 ." 

'11034 

Hex OC '35 ." 
Noninverters '1034 ." 

OC '1035 ." 

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

AS 
." 

." 

." 

TECHNOLOGY 
F HC HCT 
." ." ." 

." 

." 

." 

-!11 TEXAS 
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." + 

1-17 



FUNCTIONAL INDEX 

BUFFERS/DRIVERS AND BUS TRANSCEIVERS 

Buffers/ Drivers 

DESCRIPTION OUTPUT TYPE 

Quad Buffers/Drivers 3S 
'125 

'126 

Noninverting '365 
Hex Buffers/Drivers 3S 

'367 

Inverting 
3S '368 

Hex Buffers/Drivers 

'241 

'11241 

'25241 

'244 

3S '244A 

Noninverting '11244 

Octal Buffers/Drivers '1244 

'25244 

'541 

757 

OC 760 

'25760 

'240 

'11240 

'1240 
3S 

Inverting '25240 

Octal Buffers/Drivers '466 

'540 

756 
OC 

763 

Inverting and 3S '230 
Noninverting 
Octal Buffers/Drivers OC 762 

Triple 4-lnput 
'11802 

OR/NOR Drivers 

'827 
Noninverting 

3S '11827 
1 O-Bit Buffers/Drivers 

'29827 

'828 
Inverting 

3S '11828 
1 O-Bit Buffers/Drivers 

'29828 

'16241 

Noninverting '16244 
3S 

16-Bit Buffers/Drivers '16244A 

'16541 

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

1-18 
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tI 

tI 

tI 

tI 

tI 

tI 

tI 

tI 

tI 

tI 

tI 

tI 

tI 

AS F HC HCT 
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 

tI 

tI 

tI 

tI 
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tI 

tI 

tI 

tI tI 

tI 

tI tI 

tI 

tI 

tI 

tI 
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tI 
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tI 

tI 

tI 

tI 

tI tI 

tI 

tI. tI 

tI 

tI 

tI tI 

tI 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

ABT LVT LV LVC ALVC 
tI tI + 
tI + 

tI + 

+ 
tI tI + 

tI 

+ 
tI + 

tI tI tI + 

tI + 

tI tI 

+ + 

tI + 
tI + + 

tI 
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FUNCTIONAL INDEX 

BUFFERS/DRIVERS AND BUS TRANSCEIVERS 

Buffers/ Drivers (Continued) 

DESCRIPTION OUTPUT TYPE 
TECHNOLOGY 

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

Inverting '16240 rI' rI' rI' 
38 16-Bit Buffers/Drivers '16540 rI' rI' 

Noninverting 38 '16825 rI' rI' 18-Bit Buffers/Drivers 

Inverting 38 '16826 + 18-Bit Buffers/Drivers 

Noninverting 38 '16827 rI' rI' 2D-Bit Buffers/Drivers 

Inverting 38 '16828 + 20-Bit Buffers/Drivers 

Octal Buffers/Drivers 
With Input Pull up 746 rI' 
Resistors 

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

DESCRIPTION OUTPUT TYPE 

Noninverting 18-Bit 38 Universal Bus Transceivers (UBP") 

Noninverting 18-Bit 38 Universal Bus Transceivers (UBP") 

Noninverting 36-Bit 38 Universal Bus Transceivers (UBPM) 

Noninverting 16-Bit Tri-Port 38 Universal Bus Exchangers (UBP") 

Noninverting 18-Bit Tri-Port 38 Universal Bus Exchangers (UBET") 

18-Bit Universal Bus Transceivers 
(UBPM) With 8eries Resistors on 38 
B Port 

8COPET" 18-Bit 38 Universal Bus Transceivers (UBPM) 

8COPET" 20-Bit 38 Universal Bus Transceivers (UBP") 

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

AC ACT 
'16500 

'16500B 

'16501 

'16600 

'16601 

'32501 

'32316 

'32318 

'162500 

'162501 

'162600 

'162601 

'18502 

'18504 

~TEXAS 
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ABT LVT 

rI' 

rI' 

rI' rI' 

rI' 

rI' 

rI' 

rI' 

rI' 

rI' 

rI' 

+ 
rI' 

rI' + 

rI' + 

+ + 

+ 

+ 

+ 

LV LVC ALVC 
+ 

+ + 
+ 
+ 
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FUNCTIONAL INDEX 

BUFFERS/DRIVERS AND BUS TRANSCEIVERS 

Bus Transceivers 

DESCRIPTION OUTPUT TYPE 
TECHNOLOGY 

ALS AS F HC HCT AC ACT BCT ABT LVT LV LVC ALVC 
Noninverting 38 '243 tI' tI' Quad Transceivers 

Inverting oe '758 tI' 
Quad Transceivers 38 '242 tI' 

'245 tI' tI' tI' tI' tI' tI' tI' tI' + 
'245A tI' 

'1245 tI' 

38 '11245 tI' tI' 

Noninverting '25245 tI' tI' 
Octal Transceivers '645 tI' tI' tI' tI' 

'1645 tI' 

oe '621 tI' tI' 

'641 tI' tI' 

Oe/3S '639 tI' tI' 

'620 tI' tI' tI' 

'623 tI' tI' tI' tI' tI' tI' tI' 

38 
'11623 tI' 

'640 tI' tI' tI' tI' tI' 
Inverting '1640 tI' Octal Transceivers 

'11640 tI' 

oe '642 tI' 

'25642 tI' 

Oe/38 '638 tI' tI' 

Noninverting '863 tI' + 
38 9-Bit Transceivers '29863 tI' tI' 

Inverting 
38 '29864 tI' 9-Bit Transceivers 

Noninverting '861 + 
38 1 Q-Bit Transceivers '29861 tI' 

Inverting 38 '29862 tI' 1 O-Bit Transceivers 

'16245 tI' tI' tI' + + 
Noninverting 38 '16245A tI' tI' 16-Bit Transceivers 

'16623 tI' tI' tI' 

Inverting '16640 tI' tI' tI' 
38 16-Bit Transceivers '16620 tI' tI' + 

Noninvertlng 38 '16863 tI' tI' 18-Bit Transceivers 

Inverting 38 '16864 + 18-Bit Transceivers 

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

~1ExAs 
INSTRUMENTS 
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BUFFERS/DRIVERS AND BUS TRANSCEIVERS 

Bus Transceivers (Continued) 

DESCRIPTION OUTPUT TYPE 

Noninverting 
38 '16861 

20-Bit Transceivers 

Inverting 
38 '16862 

20-Bit Transceivers 

'11470 

'543 

'11543 

'646 

'646A 
Noninverting 38 

'11646 
Octal Registered 

'652 Transceivers 
'11652 

'2952 

'2952A 

Oe/38 
'653 

'654 

'544 

'11544 
Inverting '648 
Octal Registered 38 
Transceivers '11648 

'651 

'2953 

'16470 

Noninverting '16543 

16-Bit Registered 38 '16646 
Transceivers '16652 

'16952 

'16471 

Inverting '16544 

16-Bit Registered 38 '16648 
Transceivers '16651 

'16953 

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

TECHNOLOGY 
ALS 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

AS F HC HCT AC 

t/ 

t/ t/ t/ 

t/ 

t/ t/ t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

~TEXAS 
INSTRUMENTS 

ACT 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 
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BCT 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

AST 

+ 

+ 

t/ 

t/ 

t/ 

t/ 

+ 
t/ 

+ 

+ 

t/ 

+ 
t/ 

t/ 

t/ 

t/ 

t/ 

+ 
+ 
+ 
+ 
+ 

FUNCTIONAL INDEX 

LVT LV LVC ALVC 

t/ + 

t/ + 

t/ + 

t/ + 

+ 

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

+ 
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FUNCTIONAL INDEX 

BUFFERS/DRIVERS AND BUS TRANSCEIVERS 

Bus Transceivers (Continued) 

DESCRIPTION OUTPUT 
TECHNOLOGY 

TYPE 
ALS AS F HC HCT AC ACT BCT 

'16472 II' 

'16474 II' 
Noninverting '16500 
18-Bit Registered 35 
Transceivers '16501 

'16600 

'16601 

Inverting 
18-Bit Registered 35 '16475 II' 
Transceivers 

Noninverting 35 '32245 36-Bit Transceivers 

Noninverting '32501 
36-Bit Registered 35 
Transceivers '32543 

'657 II' II' 

'659 II' 

'833 

35 '834 
6-/9-Bit Bus 

'653 Transceivers 
With Parity '854 
Checkers/ '899 II' 
Generators 

'29833 II' II' 

3S/0C 
'29834 II' 

'29853 II' II' 

'29854 II' II' 

Dual 8-/9-Bit '16833 II' 
Bus Transceivers 
With Parity 35 '16657 II' 
Checkers/ 
Generators '16853 

Universal 
Transceivers/Port 35 '856 II' 
Controllers 

Noninverting 16-Bit 
Tri-Port 35 '32316 Registered Bus 
Exchangers 

Nonlnverting 18-Blt 
Tri-Port 35 '32318 Registered Bus 
Exchangers 

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

1-22 

:ilTEXAS 
INSTRUMENTS 
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ABT 

II' 

II' 

II' 

II' 

+ 

II' 

II' 

+ 

+ 
+ 
+ 
+ 

II' 

II' 

II' 

II' 

II' 

LVT LV LVC ALVC 

II' + + 
+ + + 

+ 
+ 



BUFFERS/DRIVERS AND BUS TRANSCEIVERS 

MOS Memory Drivers/Transceivers 

DESCRIPTION OUTPUT TYPE 

Octal Transceivers With 3S '2623 Series Resistors on Output 

'2240 

Octal Buffers/Drivers With '2241 
Series Resistors on Output 3S 

'2244 

'2541 

Octal Transceivers With 3S '2245 Series Resistors on B Port 

Octal Latches With 3S '2574 Series Resistors on Output 

1 O-Bit Buffers/Drivers With '2827 
Series Resistors 3S 

'2828 

'2410 

11-Bit Buffers/Drivers With '2411 
Series Resistors 3S 

'5400 

'5401 

12-Bit Buffers/Drivers With '5402 
Series Resistors 3S 

'5403 

16-Bit Buffers/Drivers With '162240 
Series Resistors 3S 

'162244 

16-Bit Transceivers With 3S '162245 Series Resistors 

18-Bit Universal Bus 
'162500 

Transceivers '162501 
(UBP") With Series 3S 

'162600 
Resistors on B Port 

'162601 

12-to-24 Multiplexed 
D-Type Latches 3S '162260 With Series Resistors 
on B Port 

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

ALS AS F HC HCT 

t/ 

t/ 

t/ 

~TEXAS 
INSTRUMENTS 

TECHNOLOGY 
AC ACT 
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BCT 

t/ 

t/ 

t/ 

t/ 

+ 

t/ 

t/ 

t/ 

+ 

FUNCTIONAL INDEX 

ABT LVT LVC ALVC 

t/ 

t/ 

t/ 

+ 

t/ 

t/ 

t/ 

t/ 

+ 
t/ + + + 
t/ + + + 

+ 
+ + 
+ 
t/ + 

t/ 

1-23 



FUNCTIONAL INDEX 

TESTABILITY BUS·INTERFACE CIRCUITS 

JTAGIIEEE 1149.1 Testability Circuits 

DESCRIPTION NO. OF OUTPUT 
TECHNOLOGY 

BITS TYPE 
F HC HCT AC ACT BCT ABT LVT 

'8240A tI' 
Buffers/Drivers 8 38 

'8244A tI' 

'8245 tI' 
8 38 

Transceivers '8245A tI' 

18 38 '18245 tI' + 
Transparent Latches 8 38 '8373A tI' 

Flip-Flops 8 38 '8374A tI' 

'8543 tI' 

'8646 tI' 
8 38 

'8652 tI' 

'8952 tI' 
Registered Transceivers 

'18502 tI' + 
18 38 '18646 tI' 

'18652 + 
20 38 '18504 tI' + 

Test Bus Controllers 38 '8990 tI' 

Digital Bus Monitors 38 '8994 tI' 

8can Path Linkers 4 38 '8997 V' 
With Identification Buses 8 38 '8999 tI' 

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

-!!11ExAs 
INSTRUMENTS 
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Flip-Flops 

DESCRIPTION OUTPUT TYPE 

'73 

'76 

'109 

Dual J-K '11109 
Edge Triggered '112 

'11112 

'113 

'114 

Dual D-Type 
'74 

'11074 

Dual D-Type '7074 

With 2-lnput '7075 
NAND/NOR Gates '7076 

'874 

Dual4-Bit D-Type 
3S 

'11874 
Edge Triggered '876 

'879 

'173 

Quad D-Type '175 

'11175 

'174 

Hex D-Type '11174 

'378 

'374 
Octal D-Type 

3S '11374 True Data 
'574 

'273 
Octal D-Type 
True Data 

'11273 

With Clear 3S 
'575 

'874 

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

'534 

'11534 
Octal D-Type 3S '564 Inverting 

'576 

'29826 
". Product available In technology Indicated 
+ New product planned in technology indicated 

FLIP-FLOPS AND LATCHES 

TECHNOLOGY 
ALS 

". 

". 

". 

". 

". 

". 

". 

". 

". 

". 

". 

". 

". 

". 

". 

". 

". 

". 

AS F HC HCT AC 
". 

". 

". ". ". 

". 

". ". 

". 

". 

". ". ". ". 

". 

". 

". 

". 

". 

". 

". 

". 

". ". ". 

". 

". ". ". 

". 

". ". 

". ". ". ". 

". 

". ". ". ". 

". ". 

". 

". 

". 

". ". ". 

". 

". ". 

". 

". 

~TEXAS 
INSTRUMENTS 

ACT 

". 

". 

". 

". 

". 

". 

". 

". 

". 

". 
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BCT 

". 

". 

". 

". 

FUNCTIONAL INDEX 

ABT LVT LV LVC ALVC 

+ 

". + 

". 

". + + 

". ". + + 
". ". + 

". 

". 
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FUNBTIONAL INDEX 

FLIP·FLOPS AND LATCHES 

Flip-Flops (Continued) 

DESCRIPTION OUTPUT TYPE 
TECHNOLOGY 

ALS AS F HC HCT AC ACT BCT 

Octal Dual-Ranked 3S '4374 II' True Data 

Octal Inverting 
3S 

'577 II' 
With Clear '879 II' II' 

Octal Inverting 3S '876 II' II' With Preset 

'825 II' 

Octal True Data 3S '11825 II' 

'29825 II' 

'823 II' 
9-Bit True Data 3S 

'29823 II' II' 

3S 
'824 II' 

9-Bit Inverting 
'29824 II' 

'821 II' 

1 o-Bit True Data 3S 
'1821 II' 

'11821 II' 

'29821 II' II' 

lo-Bit Inverting 3S '29822 II' 

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

16-Bit Noninverting 3S '16374 II' II' 

16-Bit Inverting 3S '16534 

18-Bit Noninverting 3S '16823 II' 

2o-Bit Noninverting 3S '16821 II' 

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

1-26 
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INSTRUMENTS 
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II' + 

+ 

II' II' + + 
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II' + 
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FUNCTIONAL INDEX 

FLlp·FLOPS AND LATCHES 

Latches 
NO. TECHNOLOGY 

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

'75 ~ 
Bistable 4 

'375 ~ 

D-Type Edge 
Triggered 

8 '996 ~ 
Inverting and 
Noninverting 

D-Type 8 38 '990 ~ 

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

D-Type 
Transparent 

8 38 '666 ~ 
With Clear, 
True Outputs 

D-Type 
Transparent 
With Clear, 8 38 '667 ~ 

Inverting 
Outputs 

'373 ~ ~ ~ ~ ~ ~ ~ + + 
8 38 '11373 ~ ~ 

D-Type '573 ~ ~ ~ ~ ~ ~ ~ ~ + + 
Transparent 

'16373 ~ ~ ~ ~ + + True 16 38 
'16373A ~ 

32 38 '32373 + 
D-Type Dual '873 ~ ~ 
4-Bit 

8 38 
Transparent 
True '11873 ~ 

'533 ~ ~ ~ ~ 

D-Type '11533 ~ ~ 
8 38 

Transparent '563 ~ ~ 

Inverting '580 ~ ~ 

16 38 '16533 + 
Dual4-Bit 
Transparent 8 38 '880 ~ ~ 
Inverting 

2-lnput 
8 38 '604 ~ 

Multiplexed 

28 '259 ~ ~ 
Addressable 8 

Q '4724 ~ 

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

~ThxAs 
INSTRUMENTS 
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FUNCTIONAL INDEX 

Latches (Continued) 

NO. 
DESCRIPTION OF OUTPUT TYPE 

BITS 

8 38 
'845 

'29845 

'843 

9 38 '1843 
D-Type '29843 True Inputs 

'841 
10 38 

'29841 

18 38 '16843 

20 38 '16841 

'846 
8 38 

'29846 
D-Type 9 38 '29844 Inverting Inputs 

'842 
10 38 

'29842 

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

1-28 

FLlP·FLOPS AND LATCHES 

TECHNOLOGY 

ALS 

tI' 

tI' 

tI' 

tI' 

tI' 

tI' 

tI' 

tI' 

AS F HC HCT 

tI' 

tI' 

tI' 

tI' 

~TEXAS 
INSTRUMENTS 

AC 
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ACT BCT 

tI' 

tI' 

tI' 

tI' 

tI' 

ABT LVT LV LVC ALVC 

tI' + 

+ + 

+ + 
tI' + 



Shift Registers 

DESCRIPTION NO. OF 
BITS OUTPUT 

Parallel In, 4 

Parallel Out, 
Bidirectional 8 

Parallel In, Parallel Out 4 

Serial In, Parallel Out 8 

Parallel In, Serial Out 8 

Serial In, Parallel Out 
With Output Latches 8 3S 

Parallel Out 10 

8 3S 
Noninverting 

9 3S 

Register Files 

DESCRIPTION OUTPUT TYPE 

Dual 16'Word x 4 Bits 3S 
'870 

'871 
tI Product avaJiable In technology Indicated 
+ New product planned in technology indicated 

REGISTERS 

TYPE 
ALS AS F 

'194 tI 

'11194 

'299 tI tI 

'323 tI 

'195 tI 

'164 tI 

'165 tI 

'166 tI 

'594 

'595 

'11898 

'299 tI 

'29823 tI 

ALS AS F HC 
tI 

tI 

-!i1TEXAS 
INSTRUMENTS 

FUNCTIONAL INDEX 

TECHNOLOGY 
HC HCT AC ACT BCT LV 

tI tI 

tI + 
tI 

tI 

tI 

tI 

tI tI 

TECHNOLOGY 
HCT AC ACT BCT ABT 
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FUNCTIONAL INDEX 

COUNTERS 

Synchronous Counters - Positive Edge Triggered 

PARALLEL TECHNOLOGY 
DESCRIPTION LOAD TYPE 

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

'161 II' II' II' II' 

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

'561 II' 

'169 II' II' II' 

Sync '569 II' 

'8169 II' 
4-Bit Binary Up/Down 

'191 II' II' 

Async '11191 

'193 II' II' 

Sync Clear '869 II' II' 

B-Bit Up/Down '867 II' II' 
AsyncClear 

'11867 

Divide-by-1 0 Sync '4017 II' 

Asynchronous Counters (Ripple Clock) - Negative Edge Triggered 

PARALLEL DESCRIPTION LOAD TYPE 

Dual4-Bit Binary None '393 

12-Bit Binary Sync '4040 

'4020 

14-Bit Binary Sync '4060 

'4061 

8·Bit Binary Counters With Registers 

PARALLEL DESCRIPTION LOAD TYPE 

'590 
Parallel Register Outputs 3S 

'11590 

Parallel Register Inputs 3S '11593 

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

ALS AS F 

ALS AS F 

~TEXAS . 
INSTRUMENTS 

TECHNOLOGY 
HC HCT 
II' 

II' 

II' 

II' 

II' 

TECHNOLOGY 
HC HCT 
II' 
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AC ACT BCT 

II' II' 

II' 

AC ACT BCT 

AC ACT BCT 

II' II' 

II' II' 



FUNCTIONAL INDEX 

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS 

Encoders/ Data Selectors/ Multiplexers 

DESCRIPTION OUTPUT TYPE 

'157 

'11157 

'158 

'11158 

Quad2-to-1 '298 

'257 

'11257 
38 

'258 

'11258 

'153 

'11153 

'352 

Dua14-t0-1 '253 

38 
'11253 

'353 

'11353 

Hex 2-to-1 
38 '857 

Universal Mu~iplexer 

'151 

'11151 

8-t0-1 '251 

38 '11251 

'354 

'250 

16-t0-1 38 '850 

'851 

Full BCD '147 

Cascadable Octal '148 

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

TECHNOLOGY 
ALS 
~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

AS F HC HCT 
~ ~ ~ ~ 

~ ~ ~ 

~ 

~ ~ ~ ~ 

~ ~ ~ 

~ ~ ~ 

~ ~ ~ 

~ 

~ ~ ~ 

~ ~ 

~ 

~ 

~ 

~ 

~ 

~ 

~TEXAS 
INSTRUMENTS 
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AC ACT 

~ ~ 

~ ~ 

~ ~ 

~ 

~ ~ 

~ ~ 

~ 

~ ~ 

~ 

BCT ABT LV LVC 

+ 

+ 

1~1 



FUNCTIONAL INDEX 

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS 

Decoders/ Demultiplexers 

DESCRIPTION OUTPUT TYPE 

DuaI2-to-4 '239 

'139 

DuaI2-to-4 '11139 

OC '156 

'138 

'11138 
3-t0-8 

'238 

'11238 

3-to-8 With '131 
Address Registers '137 

3-t0-8 With Address Latches '237 

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

4-t0-16 '154 

4-t0-16 With '4514 
Address Latches '4515 

Dual 2-t0-4 for Battery '2414 Backed-Up Memories 

Shifters 

DESCRIPTION OUTPUT TYPE 

4-Bit Shifter 3S '350 
.. 

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

ALS AS F HC 

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

'" 
'" '" '" '" 

'" '" 
'" 

ALS I AS I F I 
I I '" I 

~TEXAS 
INSTRUMENTS 

TECHNOLOGY 
HCT AC ACT 

'" 
'" '" 

'" 
'" '" 

'" '" '" 

TECHNOLOGY 
HC I HCT I AC 

I I 
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I ACT 

I 

ABT LV LVC 

+ 
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+ 
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FUNCTIONAL INDEX 

COMPARATORS AND PARITY GENERATORS/CHECKERS 

Comparators 
DESCRIPTION 

INPUT P=Q P=Q P>Q P>Q PcQ 
Yes No No No No 

8-BitWith 
20-k.Q 

No Yes No No No 

Pullup No Yes No No No 

No Yes No Yes No 

Yes No No No No 

8-Bit No Yes No No No 
Standard 

No Yes No Yes No 

No Yes No No No 

8-Bit 
No No Yes No Yes Latched P 

8-Bit 
Latched Yes No Yes No Yes 
Panda 

Address Comparators 

OUTPUT DESCRIPTION ENABLE TYPE 

16-Bit to 4-Bit Yes '677 

12-Bit to 4-Bit Yes '679 

Parity Generators/ Checkers 

NO. OF DESCRIPTION BITS TYPE 

'280 

Odd/Even 9 
'11280 

'286 

'11286 

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

TYPE 
TECHNOLOGY 

OUTPUT ENABLE ALS AS F HC HCT 
OC Yes '518 II' 

28 Yes 
'520 II' II' 

'11520 

OC Yes '522 II' 

28 No '682 II' 

OC Yes '519 II' 

28 Yes 
'521 II' II' 

'11521 

28 No '684 II' 

28 Yes .'688 II' II' 

28 Yes '885 II' 

L Yes '866 II' 

TECHNOLOGY 
ALS AS F HC HCT AC ACT 
II' 

II' 

ALS 
II' 

AS F HC 
II' II' II' 

II' 

-!i1TEXAS 
INSTRUMENTS 

TECHNOLOGY 
HCT 
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AC ACT 

II' II' 

II' II' 

AC ACT BCT 

II' II' 

II' II' 

BCT ABT 

BCT ABT 
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FUNCTIONAL INDEX 

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

Crossbar Technology (CBT) 
TECHNOLOGY 

DESCRIPTION TYPE 

Dual 4-Bit With '244 Pinout '3244 

8-Bit With '245 Pinout '3245 

1 O-Bit Bus Exchanger '3383 

Dual5-Bit '3384 

1 O-Bit With Precharged Outputs for Live Inserlion '6800 

18-Bit Bus Exchanger '16209 

24-Bit Bus Exchanger '16212 

12-Bit 3-to-1 Bus Select '16214 

ARITHMETIC CIRCUITS 

Parallel Binary Adders 
TECHNOLOGY 

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

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

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

DESCRIPTION OUTPUT TYPE 

'181 
4-Bit Arithmetic Logic Units: '11181 Function Generator 

'881 

4-Bit Arithmetic Logic Units 
'382 With Ripple Carry 

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

1-34 
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~ 

~ 

~ 

~TEXAS 
INSTRUMENTS 
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HCT 

CBT 

~ 

~ 

~ 
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+ 
+ 
+ 
+ 

I ACT 

I 

AC ACT 

~ 

... 

I BCT I ABT 

I I 

BCT ABT 



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 

Dual64x 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 - Unldlrecltonal 
B = Bidirectional 
C = Clocked 
S = Synchronized 

TYPEt 
OUTPUT 

U 3S 

U 3S 

B 35 

U 
35 

U 3S 

U 35 

U 3S 

U,C 3S 

U 3S 

B,C 3S 

U,C 3S 

C 3S 

C 3S 

U 3S 

U,C 35 

U 3S 

B,C 3S 

U 3S 

U,S 3S 

U,C 3S 

U 35 

B,C 35 

B 3S 

B,C 3S 

U,C 3S 

B,C 3S 

tI' Product available in technology indicated 

TYPE 

'232B 

'225 

'229B 

'233B 

'2238 

'234 

'236 

'235 

'2232A 

'2233A 

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 
tI' 

tI' 

tI' 

tI' 

tI' 

tI' 

tI' 

tI' 

tI' 

tI' 

~TEXAS 
INSTRUMENTS 

TECHNOLOGY 
F HC HCT 
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FUNCTIONAL INDEX 

AC ACT BCT ABT 

tI' 

tI' 

tI' 

tI' 

+ 
tI' 

tI' 

tI' 

tI' 

tI' 

tI' 

tI' 

tI' 

+ 
tI' 

tI' 

tI' 

tI' 

tI' 

tI' 

tI' 

+ 
tI' 
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FUNCTIONAL INDEX 

FIFO MEMORIES 

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

1 K Words x 9 Bits 

1K Words 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 - Unidirectional 
B = Bidirectional 
C = Clocked 
S = Synchronized 

TYPEt 
OUTPUT 

B 3S 

U 3S 

U,S 3S 

U,C 3S 

U 3S 

U,C 3S 

B,C 3S 

U,C 3S 

U 3S 

U,S 3S 

U,C 3S 

U,C 3S 

U 3S 

U,S 3S 

U,C 3S 

tI' 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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+ 
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tI' 

tI' 

tI' 

tI' 

+ 
+ 
tI' 

tI' 

+ 



CLOCK-DISTRIBUTION CIRCUITS 

Clock-Distribution Circuits (CDC) 

DESCRIPTION TYPE 
TECHNOLOGY 

AlS AS F HC HCT 
3.3-V Hex Inverting 

'203 Clock Drivers/Buffers 

Hex Inverting Clock Drivers/Buffers '204 

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

'209 

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

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

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

'328 

1-10-6 Clock Drivers 
'328A 

'329 

'329A 

1-t0-6 Clock Drivers '391 
With Output Enable '392 

1-t0-8 Clock Drivers 
'340 

'341 

1-10-8, Divide-by-2 Clock Drivers 
'337 

'339 

'582 
Phase-locked loop '586 1-t0-12 Clock Drivers 

'2586 

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

ECl TRANSLATORS 

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

DESCRIPTION 

Octal Bus Driver, Inverting 

Octal Bus Driver, Noninverting 

Octal D-Type latch, True 

Octal D-Type Flip-Flop, True 

lEVEL TRANSLATION 
ECl-to-TTl 

TTl-to-ECl 

ECl-to-TTl 

TTl-to-ECl 

ECl-to-TTl 

Eel-to-TTl 

TTl-to-ECl 

-!11 TEXAS 
INSTRUMENTS 

OUTPUT 
3S 

OE 

3S 

OE 

3S 

3S 

OE 
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FUNCTIONAL INDEX 

AC ACT BCT ABT 

'" 
'" 

'" '" 

'" + 

'" '" 
'" 
'" '" 
'" '" 
'" + 
+ 
+ 

TYPE 
10KHT5540 

10KHT5542 

10KHT5541 

10KHT5543 

100KT5543 

10KHT5573 

100KT5573 

10KHT5574 

10KHT5578 

100KT5578 
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PARAMETER MEASUREMENT INFORMATION 

LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
FOR LVC, LVT, LVTZ, AND ALVC DEVICES 

o 6V 

soon 
From Output --.----4~~Wv_--../ 

Under Test 

CL = 50 pF 
(see Note A) I soon 

S1 o Open 

r' TEST S1 

tPLH/tpHL Open 

tpLzltpZL 6V 

tpHZ/tpZH GND 

LOAD CIRCUIT FOR OUTPUTS 

Timing Input -------X1.S V 
_____ J, 1'---____ OV 

2.7 V 

Input 
(see Note B) 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.SV X1•SV 
I 

2.7V 

OV 

Output 

tPLH ---J..--..I K tPHL 

I 1 ~VOH 
I !1.5V i 1.SV 
1 I VOL 

tpHL --l.---.i ~ tpLH 

\1.SV 
FVOH 

1.SV 

-- VOL 
Output 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A, CL includes probe and jig capacitance, 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at6V 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

I l. I 
I"I t ·r th ~ I su I 

--""""\)(1.SV ~ :.:V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

~1.SV ¥1.5V 

2.7 V 

OV 
tpZL~ 14- I 

~ 3V 
I 1 tPLZ--.I 
I ~.SV I ~L+O:3V V I 
I I --- OL 

I 
tpZH -+i 

1 tpHZ~ 
j4- ~ 

I 

/1.5 V 
\(>H"-O.3V VOH 

... OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

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

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

~TEXAS 
INSTRUMENTS 
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PARAMETER MEASUREMENT I~FORMATION 

LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
FOR LV MSI AND OCTAL DEVICES 

o 6V 

S1 1KQ 
From Output -_---4t----''VV'v----' 

o Open 

rD 

TEST S1 
Under Test 

CL =50pF 
(see Note A) T 1KQ 

LOAD CIRCUIT FOR OUTPUTS 

VOLTAGE WAVEFORMS 
PULSE DURATION 

tpLt¥tPHL Open 

tPLZ/tpZL 6V 

tPtfZ/tPZH GND 

Tlmlnglnput -------X1.5V 
___ ~--J. 1'-______ OV 

2.7 V 

Data Input 

I I... I 
14 t_ ~r th ~ 
I ... u I 

--~*1.5V ~ :.:V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

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

2.7 V 

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

2.7 V 
Output 

Control 
OV 

Output 

tPLH --J+--.I K tpHL 

If I~VOH 
11.5V I 1.5V I I ,i' VOL 

tpHL --J+---.I ~ tpLH 

\1.5 V 
pVOH 

1.5V 

-- 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~ 14- I 

I+- 3V 
I I tPLZ-.I 

I \: I ~L+O.3V V 
I 1.5V I 
I I --- OL 

I 1 tpHZ~ !4-tpZH~ j4- I 

!1.5V 
~H-O.3V VOH 

=OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

NOTES: A. CL includes probe and jig capacitance. 

1-40 

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 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. 
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PARAMETER MEASUREMENT INFORMATION 

LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
FOR CST DEVICES 

S1 5000 
From Output - ..... ---4t--VV\r--_J 

Under Test 

5000 

o 7V 
TEST 

o Open tPLH/tPHL 
tPLZ/tpZL 
tpHZ/tpZH 

S1 
Open 
7V 

Open 
CL=50pF 

(see Note A)I 

Output 
Control 

_--- 3V 

LOAD CIRCUIT FOR OUTPUTS (low-level I 
enabll'!9)I '----~ 

tpZL-+' ~ I 
OV 

(SeeN~~:~; L 1.~V \1.5~--- 3V 

I I tpLZ~ 14-
I I 3.5 V 

Output I Vv::: 
---'1 I. OV 

tpLH ~ ~I I I 

Weveform1 II ~ 1.5V I I V 03V 
S1 at 7 V\~. --~ . ..ACt- ~~..:.. VOL 

(see Note C) I tpHZ -.I ~ 
loiii III tpHL 

I I 
I ~----... ~.; - VOH 

Output 11.5 V 1.5 V 
. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

Output tpZH ~ 14- I 
Waveform 2 I,..----l' 

S1 atGND 
(see Note C) ___ .I 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

OV 

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

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

-!11 TEXAS 
INSTRUMENTS 
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PARAMETER MEASUREMENT INFORMATION 

LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
FOR GTL DEVICES 

o 6V 1.2V 

Sl soon 
From Output - .... -----4t-~'lNIr_--../ 

Under Test 

o Open 2~n From Output Test 
TEST Sl 

tPLI·t1tPHL Open 

CL=SOpF 
(see Note A) T soon 

LOAD CIRCUIT FOR A OUTPUTS 

14--1w~ 

Under Test POint 

CL=30pF 
(see Note A) T 

LOAD CIRCUIT FOR B OUTPUTS 

tpLzltpZL 6V 
tPHZ/tpZH GND 

I 1,----

Input 3 X""y_m_v __ :: 

):(vmv 

3V 

OV 

I ... 1su·~ .1 
I 

Timing 
Input _____ _ 

VOLTAGE WAVEFORMS 
PULSE DURATION 

(Vm = 1.S V for A port and O.S V for B port) 
Data 

Input 

I 

~vmv 
th 

I 

~ 
3V 

OV 

(SeeN~~:~; L 1.SV \-;S~--- 3V 

---" I . OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

(Vm = 1.S V for A port and O.S V for B port) 

tpLH 14 ~I I J i'II Pi tpHL 
I I 
I ,.----~~n -- VOH 

Output lo.s V O.S V 

-----'. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

(A port to B port) 

Output 
Control 

(see Note B) 

,..---- 3V 

1.SV 

'--_--1[. - - - - 0 V 

tpZL -.I II1II- 1 

1.SV 

1 1 tpLZ -+j 14-

(SeeN~:~; L O.SV \;'S~---1.2V 
---" I . ov 

Output 
Waveform 1 

Sl at6 V 
(see Note C) 

_--;1""'1 1 1 3V 

: \ 1.svi y;:::v 
. . ---- VOL 

!. .II 1 I 
tpLH I' I'" ~ tPHL 

I I 
I ,.----~~rl -- VOH 

Output 11.S V 1.S V 

-----' VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

(B port to A port) 

Output 
Wsveform2 
(see Note C) 

1 tpHZ -+I !.-
tpZH -+I J4- I 

I,.---i- VOH 
VOH-O.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. 
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LVTOCTALS 
Features 

• State-of-the-art 0.8-J! EPIC-IIBTM BiCMOS 
process 

• No input-diode clamp to Vee 

• Fully compatible (input and output) with 
5-V systems 

• -32-mA/64-mA drive current 

• Low standby current (190 JLA) 

Benefits 

• Propagation delays as fast as 4 ns 
maximum for improved performance 

• Interfaces directly to industry standard 
buses and 5-V integrated circuits 

• Supports live insertion 

• Drives large loads, buses, or memory 
arrays 

• Extends battery life 

• Bus-hold cell on data inputs and I/O pins • Eliminates passive pullup resistors on 
local buses 

• SOIC, EIAJ SSOP, and TSSOP packaging • Saves board space and weight; TSSOP 
compatible with PCMCIA standards 

• TI has established two worldwide alternate • Standardization that comes from a 
sources common product approach 



• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for a.a-v 
Operation and Low-Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
a.3-V Vcc) 

• Supports Unregulated Battery Operation 
Down to 2.7V 

• Typical VOlP (Output Ground Bounce) 
< O.S V at Vcc = a.a V, TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-SSaC, Method a015; 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 Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and· 
Ceramic DIPs (J) 

description 

SN54LYT125,SN74LYT125 
3.3-Y ABT QUADRUPLE BUS BUFFERS 

WITH 3-STATE OUTPUTS 
SCBS133B - MAY 1992 - REVISED FEBRUARY 1994 

SN54LVT125 ••• J PACKAGE 
SN74LVT125 .•. 0, DB, OR PW PACKAGE 

(TOP VIEW) 

Vee 
1A 40E 
1Y 4A 

20E 
2A 30E 

3A 
3Y 

SN54LVT125 ••• FK PACKAGE 
(TOP VIEW) 

IW °IW ~~~~~ 

3 2 1 2019 
1Y 4 18 4A 

NC 5 17 NC 
20E 6 16 4Y 

NC 7 15 NC 
2A 8 14 30E 

9 1011 1213 

Ne.! No internal connection 

These bus buffers are designed specifically for low-voltage (3.3-V) Vcc operation, but with the capability to 
provide a TTL interface to a 5-V system environment. 

The 'LVT125 features independent line drivers with 3-state outputs. Each output is in the high-impedance state 
when the associated output-enable (OE) input is high. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

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. 

UNLESS OTHERWISE NOTED 11118 document conill .. PRODUCTION 

:r:rtt::~:; :.rr:n-: :, ~=i::u::~=rdCC:r:, to 
ProdU01lon proc888lng doss not lIIC888a~1y Include IISUng of ~ 
porometllnl. 

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 

Copyrlghl © 1994. Texas Instruments Incorporated 
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SN54LVT125,SN74LYT125 
3.3-Y ABT QUADRUPLE BUS BUFFERS 
WITH 3-STATE OUTPUTS 
SCBS133B - MAY 1992 - REVISED FEBRUARY 1994 

logic symbolt logic diagram (positive logic) 

10E 

1A 

20E 
2A 

30E 

3A 

40E 

4A 

1 
" 2 

4 
" 5 

10 
" 9 

13 
" 12 

1 EN 3 
V 

6 

8 

11 

10E 

~ 1Y 

1A 
2 

2Y 
>-_----"3_ 1Y 

20E 
4 

~ 3Y 

2A 
5 

4Y 
>-_----"6_ 2Y 

10 
30E 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 3A 9 ~ >-_----"8~3Y 

40E 
13 

~ 4A 
12 >-__ 11_ 4y 

Pin numbers shown are for the D, DB, J, and' PW packages. 

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 

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

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

2-4 

2. This current will only flow 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. 

~TEXAS 
INSTRUMENTS 
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SN54LVT125,SN74LVT125 
a.a-v ABT QUADRUPLE BUS BUFFERS 

WITH a-STATE OUTPUTS 
SCBS133B - MAY 1992 - REVISED FEBRUARY 1994 

recommended operating conditions (see Note 4) 

Vee Supply voltage 

VIH High-level input voHage 

Vil Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOl Low-level output current 

lJ.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 _on concerns prod.oIIln the _va Of dOllgn phose 01 _pmenL ChI __ and _ 

_ lftcaiIono ara dellan goaIo. i_lnotn"118.11 __ the right to 
chongo Of dlacontinUl 1haie prodUCIB without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54lVT125 SN74lVT125 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 ft" 2 V 

~.8 0.8 V 
4:; 5.5 5.5 V 

(J -24 -32 mA 

g 48 64 mA 
g;; 10 10 ns/V 

-55 125 -40 85 ·e 

2-5 



SN54LVT125, SN74LVT125 
3.3-V ABT QUADRUPLE BUS BUFFERS 
WITH 3-STATE OUTPUTS 
SCBS133B - MAY 1992 - REVISED FEBRUARY 1994 

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

PARAMETER TEST CONDITIONS 
SN54LVT125 SN74LVT125 

MIN TYPt MAX MIN TYpt 

VIK Vee = 2.7 V, 11=-1SmA -1.2 

Vee = MIN to MAx:I:, 10H = -100 IIA Vee-0.2 Vee-0.2 

Vee=2.7V, 10H=-SrnA -- 2.4 2.4 
VOH 

10H =-24 rnA 2 
Vee - 3 V 

IOH=-32mA 2 

Vee=2.7V 
10l = 100 IIA 0.2 

IOl=24 mA 0.5 

IOl=16mA 0.4 
VOL 

IOl=32 mA 0.5 
Vee = 3V 

IOl=48 mA 0.55 

IOl-64 mA ~ 
Vee = 0 or MAX;, VI =5.5V -~ 10 

VI = Vee or GND eontrol pins -~ ±1 
II 

Vee = 3.6 V VI = Vee i: 1 

VI =0 
Data pins 

§t -5 

loff Vee- O, VI orVO = Ot04.5 V is' 
VI_ O.SV "10 75 

II(hold) Vee=3V 
VI=2V 

Data inputs 
-75 -75 

10ZH Vee- 3.6V, VO-3V 5 

10Zl Vee =3.6 V, VO=0.5V -5 

Outputs high 0.12 0.19 0.12 

lee 
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 Vto 3.6 V, One input at Vee - 0.6 V, 

0.3 
Other inputs at Vee or GND 

ei VI=3VorO 4 4 

eo VO=3VorO 8 S 

t All typical values are at Vee = 3.3 V, TA = 25°e. 
; For conditions shewn 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 information concerna products In the formative Dr 

:
1 pha.. of development. C_alle data and olilor 

lions are daalgn goal •. T .... In.trurnsnt8 _ the rlghtID 
eng. or dlacondnu."'" products without nod ... 
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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 

IIA 

IIA 

IIA 

IIA 
IIA 

rnA 

rnA 

pF 

pF 



SN54LYT125,SN74LYT125 
3.3-Y ABT QUADRUPLE BUS BUFFERS 

WITH 3-STATE OUTPUTS 
SCBS133B - MAY 1992 - REVISED FEBRUARY 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 

SN54LVT125 

PARAMETER 
FROM TO Vee = 3.3 V 

Vee=2.7V (INPUT) (OUTPUT) ±O.3V 

MIN MAX MI~ MAX 

tpLH 1 4.2 ff 4.7 
A Y 

§! tpHL 1 4.1 5.1 

tpZH 1 4.9 .'" 6.2 
OE Y 

~ tpZL 1.1 6.7 

tpHZ 
OE 

1.8 ~ 5.9 
Y 

44.7 tPLZ 1.3 4.2 

NOTE 5: Load CircUit and voltage waveforms are shown In Section 1. 

PRODUCT PREVIEW Inlormallon concern. prodoeta In 1he Iormallve or en pha .. or ..........-.. C __ II1d o1hor 
CIIIona ...... Ign gOlIa. T_lnalnlmenll_1he ~ghtto 

c gaordlaconll .... _ prod .... wl1houl nod ... ~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN74LVT125 

Vee = 3.3 V 
Vee=2.7V UNIT ±O.3V 

MIN TYP 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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• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVee) 

• Supports Unregulated Battery Operation 
Down to 2.7V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

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

Small-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Smail-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic DIPs (J) 

description 

SN54LVT240, SN74 LVT240 
3.3·V ABT OCTAL BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
"c~i",~.m-SEPTEMBER 1992- FEBRUARY 1994 

SN54LVT240 •.. J PACKAGE 
SN74LVT240 ••• DB, ow, OR PW PACKAGE 

(TOP VIEW) 

10E 1 Vee 
1A1 2 20E 
2Y4 3 1Y1 
1A2 4 2A4 
2Y3 5 1Y2 
1A3 6 2A3 
2Y2 7 1Y3 
1A4 8 2A2 
2Y1 9 1Y4 

GND 10 2A1 

SN54LVT240 •.• FK PACKAGE 
(TOP VIEW) 

1A2 4 
2Y3 5 
1A3 6 
2Y2 7 
1A4 8 

'<t ~ IUJ Q IUJ 
~ ~ ~>Q ~ 

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 buffer/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 SN74LVT240 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 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. 

UNLE~S OTHERWISE NOTED ibis document conlalns PRODUCTION 

~~:uo:.-= ;::::: ~ ~:::'~~:~~nts~m:~co~= ~ 
Production processing does nOl nec .... ~1y Include tooting of ~i 
peru-.. ~TEXAS 
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SN54LVT240, SN74LVT240 
3.3-VABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS134D - SEPTEMBER 1992 - REVISED FEBRUARY 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) 

lAl 

lA2 

lA3 

lA4 

2Al 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

" EN 
~' 

t> 

I'. EN 

1.;' 
t> 

V 
18 

lYl 
16 

lY2 
14 

lY3 
12 

lY4 

9 
V 2Yl 

7 
2Y2 

5 
2Y3 

3 
- 2Y4 

tThis symbol is in accordance wilh ANSI/IEEE Sid 91-1984 
and lEG Publication 617-12, 

~TEXAS 
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10E 

lAl 

lA2 

lA3 

1M 

20E 

2Al 

2A2 

2A3 

2A4 
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SN54LVT240,SN74LVT240 
3.3·V ABT OCTAL BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS134D - SEPTEMBER 1992 - REVISED FEBRUARY 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 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 condnions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 
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. 

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 

I!.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. 

PRODUCT PREVIEW Inlormallon concerna pradUC1S In 1he Iormatlve or 
deIIlgn phase 01 deVelopment Cha_C dati and olhar 
sP.clftcailono ara dOllgn goals. T .... InSIrUmon1S roIorvoa1he right to 
chango or dlsconllnuelhese products wl1hout nodea. ~TEXAS 
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POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

SN54LVT240 SN74LVT240 

MIN MAX MIN MAX 
UNIT 

2.7 3.6 2.7 3.6 V 

2 iif 2 V 

lilis o.s V 

4.' 5.5 5.5 V 

"fJ -24 -32 mA 
9- 4S 64 rnA 

{If 10 10 ns/V 

-55 125 -40 85 ·e 
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SN54LVT240,SN74LVT240 
3.3-V AST OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS134D - SEPTEMBER 1992 - REVISED FEBRUARY 1994 

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

PARAMETER 
SN54LVT240 SN74LVT240 

TEST CONDITIONS 
TYPt TYpt MIN MAX MIN 

VIK Vee=2.7V. 11=-18mA -1.2 

Vee = MIN to MAx:I:. 10H =-100 IIA Vee-0.2 Vee-0.2 

Vee = 2.7 V. IOH=-8mA 2.4 2.4 
VOH 

Vee=3V. 10H =-24 mA 2 

Vee=3V. IOH=-32mA 2 

Vee =2.7 V. 10L = 100 IIA 0.2 

Vee = 2.7V. IOL=24 mA 0.5 

Vee = 3V. 10L- 16mA 0.4 
VOL 

Vee - 3 V. IOL=32 mA 0.5 

Vec = 3 V. IOL=48mA 0.55 

Vee = 3 V. IOL=64 mA 1M. 
Vee - 0 or MAX:!:. VI- 5.5V iJ; 10 

Vee=3.6V. VI = Vee or GND Control pins <t~ ±1 
II 

Vee = 3.6 V. VI = Vee 1:.; 1 

Vee = 3.6 V. VI=O 
Data pins 

,!J -5 

loff Vee- O• VI orVO= 0 to 4.5 V L!~ 
I VI = 0.8V 75 75 

II(hold) Vee= 3V 
IVI=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 0.19 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 

Alec§ 
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 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 TIL voltage level rather than Vec or GND. 

PRODUCT PREVIEW Information con ...... produc\8 In the formatIVe or 
d_!an ph... of deveIop .... t ChataCtorIstIc data and othor 
speclftcaUons are doolan goals. T_lnslNrnsnls ........ tho right to 
chsngo or dlscontlnuo iheio prodUCIB without noUco. 
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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 

IIA 

IIA 

IIA 

IIA· 
IlA 

mA 

mA 

pF 

pF 
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SN54LVT240,SN74LVT240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBSl34D - SEPTEMBER 1992 - REVISED FEBRUARY 1994 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Note 5) 

SN54LVT240 

PARAMETER 
FROM TO VeC=3.3V 

VCe=2.7V (IN Pun (OUTPUT) ±O.3V 

MIN MAX Mit MAX 

tpLH 1 4.2 .,§ 5.2 
A Y 

§! tPHL 1.3 3.7 4.1 

tpZH 
OE 

1.2 4·rf 5.7 
Y 

tPZL 1.5 ~ 5.9 

tpHZ 
OE 

2 CI~3 5.7 
Y 

~ 4.6 tpLZ 1.9 4.6 

NOTE 5: Load CircUit and voltage wavefonns are shown In Section 1 . 

PRODUCT PftEVIEW In,"rmalon concoma prod"" In IhlIonnaiIYt or 

~
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SN74LVT240 

Vee = 3.3 V 
Vee=2.7V UNIT ±O.3V 

MIN TYP 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 
ns 

4.4 
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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-V Vee) 

• Supports Unregulated Battery Operation 
Down to2.7V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 2SoC 

• Latch-Up Performance Exceeds SOO 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 Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic DIPs (J) 

description 

These octal buffers and line drivers are designed 
specifically for low-voltage (3.3-V) Vee operation, 
but with the capability to provide a TTL interface to 
a 5-V system environment. 

SN54LVT241,SN74LVT241 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCAS352 - MARCH 1994 

SN54LVT241 ..• J PACKAGE 
SN74LVT241 ... DB, ow, OR PW PACKAGE 

(TOP VIEW) 

10E 1 Vee 
lAl 20E 
2Y4 lYl 
lA2 2A4 
2Y3 lY2 
lA3 2A3 
2Y2 lY3 
lA4 8 2A2 
2Yl lY4 

GND 2Al 

SN54LVT241 ••• FK PACKAGE 
(TOP VIEW) 

lA2 
2Y3 
1A3 
2Y2 
1A4 

4 3 2 1 20 1918 lYl 

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

9 1011 1213 

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 frolT) 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 GNO 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 In_on concerns products In the _va or en phase 01 davtlop'-L Charac18r1s1lc data and 01l1er 
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SN54LVT241,SN74LVT241 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCAS352 - MARCH 1994 

FUNCTION TABLES 
INPUTS OUTPUT 

10E lA lY 

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 
1 ,.... EN 

L;' 
10E 

lAl 
2 

I> V 
18 

1Yl lAl 
4 16 

lA2 lY2 
6 14 

lA3 
8 12 

lY3 lA2 
lA4 lY4 

lA3 
19 

20E 

2Al 
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 ANSlflEEE Std 91-1984 
and IEC Publication 617-12. 

2Al 
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SN54LVT241,SN74LVT241 
3.3·V ABT OCTAL BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCAS352 - MARCH 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 condHions 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 only flow 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. 

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 

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. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54LVT241 SN74LVT241 

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 ns/V 

-55 125 -40 85 ·C 
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SN54LVT241, SN74LVT241 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCAS352 - MARCH 1994 

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

SN64LVT241 SN74LVT241 
PARAMETER TEST CONDITIONS 

TYPt TYPt MIN MAX MIN 

VIK Vee=2.7V, 11--18mA -1.2 

Vee = MIN to MAx:I:, 10H = -100 IIA 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 IIA 0.2 
Vee=2.7V 

IOlD24rnA 0.5 

10l= 16mA 0.4 
VOL 

10l = 32 rnA 0.5 
Vee=3 V 

10l = 48 mA 0.55 

IOl=64 mA 

Vee = 0 or MAX:!:, VI =5.5V 10 

VI = Vee or GND Control pins ±1 
II 

Vee=3.6V VI=Vee 1 

VI=O 
Data pins 

-5 

loff Vee = 0, VI or Vo = 0 to 4.5 V 

VI =0.8 V 75 75 
I I (hold) Vee- 3V 

VI=2V 
A inputs 

-75 -75 

10ZH Vee = 3.6 V, VO=3V 5 

10Zl Vee= 3.6 V, Vo = 0.5 V -5 

Outputs high 0.12 0.5 0.12 

Vee = 3.6 V, 10=0, Outputs low 8.6 14 8.6 
ICC VI = Vee or GND Outputs 

disabled 
0.12 0.5 0.12 

Ll.lee§ 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 0.3 
Other inputs at Vee or GND 

ei VI = 3 VorO 4 4 

Co VO=3VorO 8 8 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
:!: For 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 

IIA 

IIA 

IIA 

IIA 
IIA 

rnA 

rnA 

pF 

pF 



• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVee) 

• Supports Unregulated Battery Operation 
Down to 2.7V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 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 
Smail-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic DIPs (J) 

description 

These quadruple bus transceivers are designed 
specifically for low-voltage (3.3-V) V CC operation, 
but with the capability to provide a TTL interface to 
a 5-V system environment. 

SN54LVT243,SN74LVT243 
3.3-V ABT QUADRUPLE BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCAS353 - MARCH 1994 

SN54LVT243 ••• J PACKAGE 
SN74LVT243 ••• 0, DB, OR PW PACKAGE 

(TOP VIEW) 

OEAB Vcc 
NC OE8A 
A1 NC 
A2 B1 
A3 82 
A4 

GND 

SN54LVT243 ••• FK PACKAGE 
(TOP VIEW) 

lal « 
uLtlu Bffi 
ZOZ>O 

A1 3 2 1 2019 NC 4 18 
NC 5 17 NC 
A2 6 16 81 
NC 7 15 NC 
A3 8 14 82 

9 1011 1213 

~~~as~ 
<!l 

NC - No intemal connection 

The 'LVT243 is designed for asynchronous communications between data buses. The control-function 
implementation allows for maximum flexibility in timing. The device allows data transmission from the A bus to 
the B bus or from the B bus to the A bus depending upon the logic levels at the output-enable (OEBA and OEAB) 
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 quadruple bus transceivers the capability to store data by simultaneous 
enabling of OEBA and OEAB. Each output reinforces its input in this transceiver configuration. Thus, when both 

, control inputs are enabled and all other data sources to the two sets of bus lines are at high impedance, both 
sets of bus lines (eight in all) remain at their states. The 4-bit codes appearing on the two sets of buses will be 
identical for the 'LVT243. 

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 pull up 
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 SN74LVT243 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 SN54LVT243 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LVT243 is characterized for operation from -40°C to 85°C. 
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SN54LVT243,SN74LVT243 
3.3-V ABT QUADRUPLE BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCAS353 - MARCH 1994 

FUNCTION TABLE 

INPUTS 

OEBA 
FUNCTION 

OEAB 

L L Ato B 

H H BtoA 

H L Isolation 

L H 
Latch A and B 

(A-B) 

logic symbolt 

13 
OEBA 

OEAB 

3 
A1 

I> 2'i7 
4 

A2 

5 
A3 

6 
A4 

11 
B1 

10 
B2 

9 
B3 

8 
B4 

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

" l:J m 
< -m 
:e 

logic diagram (positive logic) 

A1 ---++--t 

A2 ---++--t 

A3 ---++--t 

A4---....... -I 

OEBA 

>-....... +---- B1 

>-....... +---- B2 

>-....... +---- B3 

>-....... +---- B4 

Pin numbers shown are for the 0, DB, J, and PW packages. 
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SN54LVT243,SN74LVT243 
3.3-V ABT QUADRUPLE BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCAS353 - MARCH 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: SN54LVT243 ..................................... 96 mA 

SN74LVT243 .................................... 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT243 ......................... 48 mA 

SN74LVT243 ......................... 64 mA 
Input clamp current, '1K (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): D package .................... 1.25 W 

DB or PW package ............. 0.5 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 only flow 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. 

recommended operating conditions (see Note 4) 

Vee 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 

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. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • OALLAS. TEXAS 75265 

SN54LVT243 SN74LVT243 
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 nsN 

-55 125 -40 85 ·e 
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SN54LVT243,SN74LVT243 
3;3-V ABT QUADRUPLE BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCAS353-MARCH 1994 

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

PARAMETER 
SN54LVT243 SN74LVT243 

TEST CONDITIONS 
TYPt MAX TYpf MIN MIN 

VIK Vee = 2.7 V, II =-18mA -1.2 

Vee - MIN to MAXI:, 10H - -100 IIA 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 IIA 0.2 
Vee=2.7V 

IOl=24 mA 0.5 

10l= 16mA 0.4 
VOL 

IOl=32 mA 0.5 
Vee = 3V 

10l = 48 mA 0.55 

IOl=64 mA 

Vee= 3.6 V, VI = Vee or GND ±1 

Vee = 0 or MAX:!:, VI =5.5 V 
eontrol pins 

10 

II VI =5.5 V 100 

Vee=3.6V VI = Vee AorBports§ 5 

VI =0 -10 

loft Vee = 0, VI or Vo = 0 to 4.5 V 

I VI =0.8 V I A or B ports 
75 75 

II(hold) Vee = 3V 
VI=2V -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 

lee 
Vee = 3.6 V, 10=0, Outputs low 8.8 14 
VI = Vee or GND Outputs 

disabled 
0.13 0.5 

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 

eio Vo=3VorO 

t All typical values are at Vee = 3.3 V, TA = 25°e. 
:!: For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 

0.13 

8.8 

0.13 

If 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 

IIA 

IIA 

IIA 

IIA 
IIA 

mA 

mA 

pF 

pF 



• 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 Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), 
Ceramic Flatpacks (W), and Ceramic 
DIPS (J) 

description 

SN54LVT244,SN74LVT244 
a.a-v ABT OCTAL BUFFERS/DRIVERS 

WITH a-STATE OUTPUTS 
SCBSI35B-AUGUST 1992- REVISED MARCH 1994 

SN54LVT244 ••• J OR W PACKAGE 
SN74LVT244 ••• DB, OW, OR PW PACKAGE 

(TOP VIEW) 

10E 1 Vee 
1A1 20E 
2Y4 1Y1 
1A2 2A4 
2Y3 1Y2 

2A3 
1Y3 

1A4 2A2 
2Y1 1Y4 

GND 

SN54LVT244 •.. FK PACKAGE 
(TOP VIEW) 

'It ~IUJ 0IUJ 
~ ~ g>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 

T"'"QT'""...rC'\l 
>-z~><c 
C\I(!) ~C\I 

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 'LVT244 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. 

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 SN74LVT244 is packaged 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 
SN74LVT244 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 
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SN54LVT244,SN74LVT244 
a.a-v ABT OCTAL BUFFERS/DRIVERS 
WITH a-STATE OUTPUTS 
SCBS135B -AUGUST 1992 - REVISED MARCH 1994 

logic symbolt 

lAl 

lA2 

lA3 

lA4 

2A1 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

'" EN L;' 
C> V 

" EN L;' 
C> V 

18 

16 

14 

12 

9 

7 

5 

3 

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

logic diagram (positive logic) 

10E 

2 18 
lYl lAl lYl 

1Y2 

lY3 4 16 
1Y2 lA2 

lY4 

6 14 
lA3 lY3 

8 12 
lA4 lY4 

2Y1 

2Y2 19 
2Y3 20E 

2Y4 
11 9 

2A1 2Yl 

13 7 
2A2 2Y2 

15 5 
2A3 2Y3 

17 3 
2Y4 2A4 

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: SN54LVT244 ,................................... 96 mA 

SN74LVT244 ., .... ,', ...... , ..... , ............ ,' 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT244 ................ ,........ 48 mA 

SN74LVT244 ......................... 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 

: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. 

2-24 

2. This current will only flow 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. 
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SN54LVT244,SN74LVT244 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBSI35B-AUGUST 1992- REVISED MARCH 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 

'OL Low-level output current 

t.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. 

~TEXAS 
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SN54LVT244 SN74LVT244 

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 ns/V 

-55 125 -40 85 °e 
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SN54LVT244, SN74LVT244 
3.3-V ABTOCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SC8S, 358 - AUGUST' 992 - REVISED MARCH' 994 

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

PARAMETER TEST CONDITIONS 
SN54LVT244 SN74LVT244 

MIN TYPt MAX MIN TYPt 

VIK Vec=2.7V, II =-18mA -1.2 

Vcc - MIN to MAXI:, 10H = -100 IIA Vec-0.2 Vee-0.2 

Vec- 2.7V, 'OH=-8mA 2.4 2.4 
VOH 

IOH=-24mA Vee=3V, 2 

Vee- 3V, IOH--32mA 2 

Vec= 2.7 V, 10l = 100 IIA 0.2 

Vcc =2.7 V, IOl=24mA 0.5 

Vec = 3 V, 10l= 16 mA 0.4 
VOL 

Vec=3V, 10l= 32 mA 0.5 

Vec- 3V, IOl=48mA 0.55 

Vec=3V, 10l= 64 mA 

Vee = 0 or MAXI:, VI =5.5V 50 

Vee=3.6V, VI = Vec or GND Control pins ±1 
II 

Vee = 3.6 V, VI-Vee 1 

Vce=3.6V, VI=O 
Data pins 

-5 

loff Vee- O, VI or Vo = 0 to 4.5 V 

VCC=3V, VI- 0.8V 75 75 
II(hold) 

Vee=3V, VI=2V 
A inputs 

-75 -75 

10ZH Vcc= 3.6 V, VO=3V 1 

10Zl Vee=3.6V, VO- 0.5 V -1 

Outputs high 0.12 0.39 0.12 

ICC 
Vec= 3.6 V, 10=0, Outputs low 8.6 14 8.6 
VI = Vee or GND Outputs 

disabled 
0.12 0.39 0.12 

dlee§ 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 

0.3 
Other inputs at Vee or GND 

ei VI =3VorO 4 4 

Co Vo=3VorO 8 8 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
:j: For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ This is the increase in supply curren! 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 

1 

-1 

0.19 

12 

0.19 

0.2 

UNIT 

V 

V 

V 

IIA 

IIA 

IIA 

IIA 
IIA 

mA 

mA 

pF 

pF 



SN54LVT244,SN74LVT244 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS135B - AUGUST 1992 - REVISED MARCH 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 

SN54LVT244 

PARAMETER 
FROM TO VCC=3.3V 

VCC=2.7V (INPUn (OUTPUn ±O.3V 

MIN MAX MIN MAX 

tpLH 
A Y 

0.5 4.7 5.2 

tpHL 0.5 4.4 5.4 

IPZH 0.8 5.4 6.5 
OE y 

tPZL 0.8 5.4 7.6 

tPHZ 
OE 

1.5 6.2 6.9 
Y 

tpLZ 1.2 5.5 6 

NOTE 5: Load circuit and voltage waveforms are shown In Secllon 1. 

~TEXAS 
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SN74LVT244 

VCC=3.3V 
VCC=2.7V UNIT ±O.3V 

MIN TYP MAX MIN MAX 

1 2.5 4.3 5 
ns 

1 2.5 4.2 5.2 

1 2.7 5.2 6.3 
ns 

1.1 3.1 5.2 6.7 

2.1 3.9 5.6 6.3 
ns 

1.8 3.2 5.1 5.6 
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SN54LYT244A,SN74LYT244A 
3.3-Y ABT OCTAL BUFFERS/DRIYERS 

WITH 3-STATE OUTPUTS 

• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Supports Mixed-~ode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVecl 

• 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 DIPs (J) 

description 

These octal buffers and line drivers are designed 
specifically for low-voltage (3.3-V) Vee operation, 
but with the capability to provide a TTL interface to 
a 5-V system environment. 

SCAS354-

SN54LVT244A .•• J PACKAGE 
SN74LVT244A •.. DB, OW, OR PW PACKAGE 

(TOP VIEW) 

10E 1 Vee 
1A1 20E 
2Y4 1Y1 
1A2 2A4 
2Y3 1Y2 

2A3 
2Y2 1Y3 
1A4 2A2 
2Y1 9 1Y4 

GND 

SN54LVT244A ••• FK PACKAGE 
(TOP VIEW) 

1A2 
2Y3 
1A3 
2Y2 
1A4 

-.;t ~ILU ()ILU 
~ ~ ~>() ~ 

3 2 1 2019 
4 18 

5 17 

6 16 

7 15 

8 14 
9 1011 1213 

1Y1 
2A4 
1Y2 
2A3 
1Y3 

The 'LVT244A is organized as two 4-bit line drivers with separate output-enable (OE) inputs. When OE is low, 
the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the 
high-impedance state. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

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 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 SN54LVT244A is characterized for operation over the full military temper~ture range of -55°C to 125°C. 
The SN74LVT244A is characterized for operation from -40°C to 85°C. 

UNLESS OTHERWISE NOTED till. document contains PRODUCTION 
DATA Intannatlon current as of publication date. __ conform to 
apeclftcatlons per the terms o. TuBS Instruments ltandard warranty. 
PfoductIon p ...... lng do .. not _If Include !OSUng or all 
parameters. 

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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SN54LVT244A, SN74 LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCAS354 - FEBRUARY 1994 

logic symbolt 

10E 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

" EN L;' 

" EN L;' 

I> " 
18 

16 

14 

12 

I> " 
9 

7 

5 

3 

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

logic diagram (positive logic) 

10E 

2 18 
1Y1 1A1 1Y1 

1Y2 

1Y3 4 16 
1Y2 1A2 

1Y4 

6 14 
1A3 1Y3 

8 12 
1A4 1Y4 

,2Y1 

2Y2 19 
2Y3 20E 

2Y4 
11 9 

2A1 2Y1 

13 7 
2A2 2Y2 

15 5 
2A3 2Y3 

17 3 
2Y4 2A4 

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: SN54LVT244A .................. . . . . . . . . . . . . . . . .. 96 mA 

SN74LVT244A ................................... 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT244A ........................ 48 mA 

SN74LVT244A ........................ 64 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (VO < 0) ............................... ,....................... -50 mA 
Maximum power dissipation 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 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-currenl ratings are observed. 
2. This current will only flow 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 Considerations application note. 

~lExAs 
INSTRUMENTS 
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SN54LVT244A,SN74LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCAS354 - FEBRUARY 1994 

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 

AIIAv 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 conoem. pnxIuCl8ln 1he _ or e pha .. of devtlopmeo1l. C_ da1a and ...... 
lcallo .... doolgn gools. T_inaillmllnll_1he right 10 

ngeordlaconIInueUllile pnxIUCllwllhoutllDlico. -!111ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

SN54LVT244A SN74LVT244A 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 iff' 2 V 

!i)i8 0.8 V 
q:-·5.5 5.5 V 

f;j'" -24 -32 mA 

s;J 48 64 rnA 

~ 10 10 ns/V 

-55 125 -40 85 °e 
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SN54LVT244A, SN74LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCAS354 - FEBRUARY 1994 

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

SN54LVT244A SN74LVT244A 
PARAMETER TEST CONDITIONS 

TYPt TYPt MIN MAX MIN 

VIK Vee=2.7V, 11=-18mA -1.2 

Vee = MIN to MAx:t:, 10H = -100 IJA Vee-0.2 Vee-0.2 

Vee = 2.7 V, IOH=-8mA 2 .. 4 2.4 
VOH 

Vee = 3 V, IOH=-24mA 2 

Vee = 3 V, IOH =-32 rnA 2 

Vee=2.7V, IOL = 100 IJA 0.2 

Vee = 2.7 V, IOL=24 rnA 0.5 

Vee = 3 V, 10L= 16mA 0.4 
Val 

Vee = 3 V, IOL=32 rnA 0.5 

Vee = 3V, IOl=48 rnA ~ 0.55 

Vee = 3V, IOl=64 rnA fJj 

Vee = 0 or MAx:I:, VI =5.5 V Jfl 10 

Vee=3.6V, VI = Vee or GND Control pins q ±1 
II 

Vee = 3.6 V, VI = Vee ~~ 1 

Vee=3.6V, VI=O 
Data pins 

""t:j -5 

I off Vee = 0, VI or Va = 0 to 4.5 V ."ifl;:' 

I VI =0.8 V 75 75 
II(hold) Vee=3V 

IVI =2V 
A inputs 

-75 -75 

10ZH Vee=3.6V, VO=3V 5 

IOZl Vee=3.6V, VO= 0.5V -5 

Outputs high 0.12 0.5 0.12 

Vee = 3.6 V, 10=0, Outputs low 8.6 14 8.6 
ICC' VI = Vee or GND Outputs 

disabled 
0.12 0.5 0.12 

Alee§ 
Vee = 3 Vto 3.6 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 Inlonnation ooncern. producta In th.lonnati .. or 
design phase of development Characteristic; data and other 
8PBCfflcationa are dBolgn goal •. T .... lnstrurnenta ......... the right to 
chang. Dr discontinue _ produeta without 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 

rnA 

rnA 

pF 

pF 



SN54LVT244A,SN74LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCAS354 - FEBRUARY 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 

SN54LVT244A 

PARAMETER 
FROM TO Vce= 3.3V 

Vee=2.7V (INPUT) (OUTPUT) ±O.3V 

MIN MAX MItt.. MAX 

tpLH 0.5 4.7 ff! 5.2 
A Y {tj. 

tpHL 0.5 4.4 jjit 5.4 

tpZH 0.8 5.4 ."" 6.5 
OE y 

5.~ tpZL 0.8 7.6 

tpHZ 
OE 

1.5 .t1- 6.9 
Y 

q~.5 tpLZ 1.2 6 

NOTE 5: Load CircUit and voltage waveforms are shown In Section 1 . 

PRODUCT PREVIEW Inlonna1lon concerns products In the formative or 
desIGn phase 01 devolopmenL Charactel1stlc date and other 
spaclftcatlonB are desian goals. Texas Instruments reserves the right to 
change or dlacontinue lheSo products wtthout notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75255 

SN74LVT244A 

Vee =3.3V 
Vee = 2.7 V UNIT ±O.3V 

MIN TYP 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 
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SN54LVT245 
3.3-V ABT OCTAL BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 

• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and low-Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVee) 

• Supports Unregulated Battery Operation 
Down to 2.7V 

• Typical VOlP (Output Ground Bounce) 
< O.S 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 Ceramic Chip 
Carriers (FK) and DIPs (J) 

description 

This octal bus transceiver is 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 SN54LVT245 is designed for asynchronous 
communication between data buses. The device 
transmits 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. 

DlR 

A3 

A6 
A7 
A8 

GND 

A3 
A4 
A5 
A6 
A7 

4 

5 

6 
7 

8 

J PACKAGE 
(TOP VIEW) 

1 

9 

FKPACKAGE 
(TOP VIEW) 

Vee 
OE 
81 
82 
83 
84 
85 
86 
87 

0: 0 
C\I ~ - 0IUJ « « 0::> 0 

3 2 1 2019 
18 

17 

16 

15 

14 
9 1011 1213 

81 
82 
83 
84 
85 

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 SN54LVT245 is characterized for operation over the full military temperature range of -55°C to 125°C. 

=~~~1! ~~~=:""pe~:~r:::,c:~:~.: 
standard warranty. Production proc:eoslng does not necessarily Include 
teeting of all parameters. 

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 
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SN54LVT245 
3.3~V ABT OCTAL BUS TRANSCEIVER 
WITH 3·STATE OUTPUTS 
SCAS413-MARCH 1994 

logic symbolt 

19 
" G3 

1 
" 

logic diagram (positive logic) 

DIR --=-~-r~ OE 

DIR 
L 

3EN1[BA] 
3EN2[AB] ~--------r-r-------~~19~OE 

A1 

A2 

A3 

A4 

. A5 

A6 

A7 

A~ 

2 

3 

4 

5 

6 

7 

8 

9 

, 
L V 1 

r 18 

t> 2V W 
17 

16 

15 

14 

13 

12 

11 

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

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

18 B1 

To Seven Other Channels 

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

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Va (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10 .•.•.•.....•.•....•.•••....•.•.••.•.....••..•••..• 96 mA 
Current into any output in the high state, 10 (see Note 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 48 mA 
Input clamp current, 11K (VI < 0) ................................ !......................... -50 mA 
Output clamp current, 10K (Va < 0) ................................................. ~ . . . .. -50 mA 
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. 
2. This current will only flow when the output is in the high state and Va > Vee. 

recommended operating conditions (see Note 3) 
MIN MAX UNIT 

Vee Supply voltage 2.7 3.6 V 

VIH High-level input voltage 2 V 

VIL Low-level input voltage 0.8 V 

VI Input voHage 5.5 V 

IOH High-level output current -24 mA 

IOL Low-level output current 48 rnA 

AI/Av Input transition rise or fall rate I Outputs enabled 10 ns/V 

TA Operating free-air temperature -55 125 ·e 

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

~1ExAs 
INSTRUMENTS 
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SN54LVT245 
3.3-V ABT OCTAL BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS413 - MARCH 1994 

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

PARAMETER TEST CONDITIONS MIN TYPt 

VIK Vee = 2.7 V, 11=-18mA 

Vee = MIN to MAx:I:, 10H =-100 I!A Vee-0.2 

VOH Vee = 2.7 V, IOH--8mA 2.4 

Vee=3 V, 10H =-24mA 2 

10l = 100 I!A 
Vee=2.7V 

IOl=24mA 

VOL IOL=16mA 

Vee=3V 10l= 32 mA 

IOl-48mA 

Vee = 3.6 V, VI = Vee or GND 

Vee = 0 or MAx:I=, VI =5.5V 
Control pins 

II VI-5.5V 

Vee =3.6V VI = Vee A orB ports§ 

VI=O 

VI = 0.8V 75 
II(hold) Vee=3V 

VI=2V 
A or B ports 

-75 

10ZH Vee = 3.6 V, VO=3V 

10Zl Vee -3.6 V, Vo - 0.5 V 

Outputs high 0.13 

ICC 
Vee = 3.6 V, 10=0, Outputs low 8.8 
VI = Vee or GND 

Outputs disabled 0.13 

Aleel1 
Vee = 3 Vt03.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei VI =3VorO 4 

eio Vo=3VorO 10 

t All typical values are at Vee = 3.3 V, TA - 25·e. 
:t: For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ 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. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • OALLAS. TEXAS 75265 

MAX UNIT 

-1.2 V 

V 

0.2 

0.5 

0.4 V 

0.5 

0.55 

±1 

10 

100 iJA 
5 

-10 

iJA 

1 iJA 
-1 iJA 

0.39 

14 mA 

0.39 

0.3 mA 

pF 

pF 
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SN54LVT245 
3.3-V ABT OCTAL BUS TRANSCEIVER 
WITH 3-STATEOUTPUTS 
SCAS413-MARCH 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 4) 

FROM TO 
VCC=3.3V 

VCC = 2.7 V 
PARAMETER ±O.3V UNIT (INPUT) (OUTPUT) 

MIN MAX MIN MAX 

tpLH 
AorB BorA 

0.5 4.4 5.2 
ns 

tpHL 0.5 4.2 4.8 

tpZH 
OE 

0.8 5.9 7.3 
AorB ns 

tPZL 1 5.9 7.2 

tPHZ 
OE 

1.5 6.5 7.2 
AorB ns 

tpLZ 1.5 6.1 6.5 

NOTE 4: Load clrcuH and voltage waveforms are shown In Section 1. 

~1ExAs 
INSTRUMENTS 
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SN54LVT245A,SN74LVT245A 
3.3-V ABT OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS130D - MAY 1992 - REVISED FEBRUARY 1994 

• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-Y 
Operation and low-Static Power 
Dissipation 

• Supports Mixed-Mode Signal Operation 
(s-y Input and Output Yoltages With 
3.3-YYee) 

• Supports Unregulated Battery Operation 
Down to2.7Y 

• Typical YOlP (Output Ground Bounce) 
< 0.8 Vat Yee = 3.3 Y, 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 Small-Outline 
(DB), and Thin Shrink Smail-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic DIPs (J) 

description 

These octal bus transceivers are designed 

SN54LVT245A .•• J PACKAGE 
SN74LVT245A ••• DB, OW, OR PW PACKAGE 

(TOP VIEW) 

DIR Vee 
A1 DE 
A2 81 

82 
A4 83 
A5 84 

85 
86 

SN54LVT245A ••• FK PACKAGE 
(TOP VIEW) 

a;o 
C\I ~ _ 0IW 
c:( c:( 0::> 0 

A3 
3 2 1 2019 

81 4 18 
A4 5 17 82 
A5 6 16 83 
A6 7 15 84 
A7 8 14 85 

9 1011 1213 

specifically for low-voltage (3.3-V) Vee operation, ~ ~ m Si lS 
but with the capability to provide a TIL interface to (!) 

a 5-V system environment. 

The 'LVT245A is designed for asynchronous communication between data buses. The device transmits 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 
(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. 

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 SN74LVT245A 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 SN54LVT245A is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT245A is characterized for operation from -40°C to 85°C. 

UNLESS OlliERWISE NOTED this document contains PRODUCTlON 
DATA Infonnadon current II of ~Ubllcatlon date. Products conform to 

~ro~~::n:.:!..,"gla::.o~:x:.='I;'I~I:.""::':'J1i 
patIIIIeter8. 

FUNCTION TABLE 

INPUTS 

OE 

L 

L 

H 

OPERATION 
OIR 

L B data to A bus 

H A data to B bus 

X Isolation 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1994, Texas Instruments Incorporated 
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SN54LVT245A,SN74LVT245A 
3.3-V ABT OCTAL BUS TRANSCEIVERS. 
WITH3-STATE OUTPUTS 
SCBS130D -MAY 1992 - REVISED F'EBRUARY 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 

"- Q3 
"-

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

"L-
V 1 

t> 

r- 18 

2V ~ 
17 

16 

15 

14 

13 

12 

11 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

DIR -'-+----C--, 

L-________ ~~------~~19~ OE 

2 
A1-=--..... -t 

To Seven Other Channels 

18 B1 

t This symbol is in accordance with ANSlflEEE 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: SN54LVT245A ................................... 96 rnA 

SN74LVT245A ................................... 128 rnA 
Current into any output in the high state, 10 (see Note 2): SN54LVT245A ........................ 48 rnA 

. SN74LVT245A ........................ 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 

OW package ................... 1.6 W 
PWpackage ................... 0.7W 

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-maxi mum-rated condHions for extended periods may affect device reliabilHy. 

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. This current will only flow 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. 

~TEXAS 
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SN54LYT245A,SN74LYT245A 
3.3-Y ABT OCTAL BUS TRANSCEIYERS 

WITH 3-STATE OUTPUTS 
SCBS130D - MAY 1992 - REVISED FEBRUARY 1994 

recommended operating conditions (see Note 4) 

VCC Supply voltage 

VIH High-level input voRage 

VIL Low-level input voltage 

VI I nput voltage 

IOH High-level output current 

IOL LOW-level output current 

At/Av 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 Information concems products In the formative or 
deolgn phaal 01 development Charactsrl8ac data .... other 
apecltlcaUonoare doolgn goolo. T .... lnotru ...... ....",.. the right to 
chango or discontinue theaa products without nod ... 

- ---- -----------~~~-
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SN54LVT245A SN74LVT245A 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 iff 2 V 

JttO.8 0.8 V 

4;'"" 5.5 5.5 V 

;; -24 -32 mA 

",Q 48 64 mA 

_~<t: 10 10 ns/V 

-55 125 -40 85 ·C 

2-41 



SN54LVT245A,SN74LVT245A 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBSl30D - MAY 1992 - REVISED FEBRUARY 1994 

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

SN54LVT245A SN74LVT245A 
PARAMETER TEST CONDITIONS 

TYPt TYPt MIN MAX MIN 

V,K Vcc =2.7 V, 1,=-lSmA -1.2 

Vcc - MIN to MAX:t:, 10H = -100 IlA Vcc-0.2 Vcc-0.2 

VCC=2.7V, 'OH--SmA 2.4 2.4 
VOH 

10H =-24 mA 2 
VCC=3V 

10H =-32 mA 2 

10l -100 IlA 0.2 
VCC=2.7V 

IOl=24mA 0.5 

10l= 16mA 0.4 
VOL 

IOl=32 mA 0.5 
VCC=3V 

'Ol=48 mA 0.55 

IOl=64 mA -~ 
VCC=3.6 V, V, = VCC or GND ~~ ±1 

VCC = 0 or MAX:t:, V, =5.5V 
Control pins 

.~ 10 

II V,=5.5V fo:' 100 

Vee=3.6V V,.Vee AorBports§ ;S' 5 

V,=O if -10 

loff Vee = 0, V, or Vo = 0 to 4.5 V 4. ... 

V, = 0.8 V 75 75 
"(ho'd) VCC- 3V 

IVI=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 0.5 0.13 

ICC 
VCC=3.6V, '0=0, Outputs low S.8 14 8.8 
V, - VCC or GND Outputs 

disabled 
0.13 0.5 0.13 

Alcel! 
VCC = 3 V to 3.6 V, One input at Vec - 0.6 V, 

0.3 
Other inputs at Vee or GND 

Ci V, =3VorO 4 4 

Cio Vo = 3 VorO 10 10 

t All typical values are at Vce = 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 
I! This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vce or GND. 

PRODUCT PREVIEW InrOnnOllon concern. prodUCIBIn the formative or 
dMlQn piII8e 01 davtlopllllflt. ChallClO_ da1a and oilier 
spaclftcailo .. are dooIan goal •. TtlIIIlns1rUmon1B ....... the right .. 
change or diaconllnuI1hoie prodUCIB without nOlI .. . 
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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 

IlA 

IlA 

IlA 

IlA 
IlA 

mA 

mA 

pF 

pF 



SN54LVT245A,SN74LVT245A 
3.3-V ABT OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS130D - MAY 1992 - REVISED FEBRUARY 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 

SN54LVT245A 

PARAMETER 
FROM TO Vee = 3.3 V 

Vee = 2.7 V (INPUn (OUTPUn ±O.3V 

MIN MAX '4QI MAX 

tpLH 1 
AorB BorA 

4.6 § 5.3 

tPHL 1 4.1 R' 5.7 

tPZH 
OE 

1.1 6.~ 7.2 
A orB 

~ tpZL 1.5 8 

tPHZ 
OE 

2.2 All.2 7 
AorB 

2 tt 6.3 tpLZ 5.9 

NOTE 5: Load circuit and voltage waveforms are shown In Section 1. 

PRODUCT PREVIEW Inlonnallon concemB products In 1110 formallve or =: ,.- of devtIopmoni. ChIrIcIorlstic dill and .... 
IicaIIono ara dOllan goall. Tual\l81N_f8HIYtI the right to 

ngo or dlacon1lnuelhaSe productswllhaut noll ... ~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN74LVT245A 

Vee = 3.3 V 
Vee = 2.7 V UNIT ±O.3V 

MIN TYP MAX MIN MAX 

1 2.5 4 5.2 
ns 

1 2.5 4 5.5 

1.1 3.3 5.9 7.1 
ns 

1.5 3.8 6.5 7.9 

2.2 4.3 5.9 6.5 
ns 

2 3.9 5.5 5.6 
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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-VVee) 

• Supports Unregulated Battery Operation 
Down t02.7V 

• Buffered Clock and Direct Clear Inputs 

• Individual Data Input to Each Flip-Flop 

• Typical VOlP (Output Ground Bounce) 
<0.8 V at Vee = 3.3 V, TA = 25°C 

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

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

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

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

description 

SN54LYT273,SN74LVT273 
3.3-Y ABT OCTAL OoTYPE FLIP-FLOPS 

WITH CLEAR 

SN54LVT273 ••• J PACKAGE 
SN74LVT273 ••• DB, OW, OR PW PACKAGE 

(TOP VIEW) 

ClR 1 Vee 
10 80 
10 80 
20 4 70 
20 70 
30 60 
30 7 60 
40 50 
40 50 

GNO 11 elK 

SN54LVT273 ••• FK PACKAGE 
(TOP VIEW) 

3 2 1 20 19 
4 18 80 
5 

6 
17 70 
16 70 

60 
60 

7 15 
8 14 

9 1011 1213 

These octal D-type flip-flops 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 '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 this document contIl .. PRODUCTION 

::~~'=:; :~,::, =.~.::u:. ":ct~=,: to 
ProduCUon p ....... lng d ... not _Iy Include te8tIng 01 :.li 
porom_ -!!1 TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1994. Texas Instruments Incorporated 

2-45 



SN54LYT273, SN74LVT273 
3.3-Y ABT OCTAL D-TVPE FLIP-FLOPS 
WITH CLEAR 
SCBS136C - MAY 1992 - REVISED FEBRUARY 1994 
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FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
ClK D Q 

X X L 

i H H 

i L L 

H or L X 00 

ClR 

ClK 

1 
" R 

1D 

2D 

3D 

4D 

5D 

6D 

7D 

8D 

11 

3 
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13 

14 

17 

18 

l, 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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SN54LVT273,SN74LVT273 
3.3-V AST OCTAL D-TVPE FLIP-FLOPS 

WITH CLEAR 
SCBS136C - MAY 1992 - REVISED FEBRUARY 1994 

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: SN54LVT273 ..................................... 96 rnA 

SN74LVT273 ..................................... 128 rnA 
Current into any output in the high state, 10 (see Note 2): SN54LVT273 ......................... 48 rnA 

SN74LVT273 ......................... 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 

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

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Va > 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. 

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 

At/M Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 4: Unused or floating control inputs must be held high or low. 

PRODUCT PREVIEW information COI\C8IIII products In the formaave or 
d.lgn phase or development Cha_ac data and oilier 
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SN54LVT273 SN74LVT273 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 iff' 2 V 

!to.8 0.8 V 
~ ..... 5.5 5.5 V 

f.) -24 -32 mA 

£J 48 64 mA 

?f' 10 10 nslV 

-55 125 -40 85 ·C 
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SN54LYT273,SN74LVT273 
3.3-Y ABT OCTAL D-TVPE FLIP-FLOPS 
WITH CLEAR 
SCBS136C - MAY 1992 - REVISED FEBRUARY 1994 

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

PARAMETER TEST CONDITIONS 
SN54LVT273 SN74LVT273 

MIN TYPt MAX MIN TYPt 

VIK VCC=2.7V, 11=-18mA -1.2 

VCC = MIN to MAX;, 10H =-100 IIA VCC-0.2 VCC-0.2 

VCC=2.7V, IOH=-8mA 2.4 2.4 
VOH 

IOHz-24mA 2 
VCC=3 V 

IOH--32mA 2 

10L - 100 IIA 0.2 
VCC=2.7V 

10L= 24 mA 0.5 

IOL-16mA ~O.4 
VOL .i*' 0.5 10L = 32 mA 

VCC=3 V 
IOL=48 mA 1# 0.55 

10L = 64 mA A. ... 

VCC = 0 or MAX;, VI -5.5V i::I .... 10 

VI = VCC or GND Control pins 0" ±1 
II 

VCC=3.6V VI-VCC ~ 1 

VI=O 
Data pins 

-5 

VI-0.8 V 75 75 
II(hold) VCC-3V 

VI =2V 
Data inputs 

-75 -75 

VCC=3.6V, 10=0, Outputs high 0.12 0.19 0.12 
ICC 

VI = VCC or GND Outputs low 8.6 12 8.6 

AICC§ 
VCC- 3 Vt03.6 V, One input at Vce - 0.6 V, 

0.2 
Other inputs at VCC or GND 

Ci VI = 3 VorO 4 

Co VO=3VorO 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 

0.19 

12 

0.2 

UNIT 

V 

V 

V 

IIA 

jJA 

mA 

mA 

pF 

pF 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54LVT273 

Vee = 3.3 V 
Vee=2.7V ±O.3V 

MIN MAX MIN MAX 

fclock Clock frequency 

tw Pulse duration .. ,0~ 

Setup time before CLKT 
Data high or low ~O ~~. 

tsu 
~;,.~ CLRhigh 

th Hold time after CLKi Data high or low 

PRODUCT PREVIEW Informaaon .oncams products In the formal .. or =1 n phase 01 develop_L Cha_~.tl. data and 01l1er 
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SN74LVT273 

Vee = 3.3 V 
Vee=2.7V 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-TYPE FLIP-FLOPS 

WITH CLEAR 
SCBSI36C- MAY 1992 - REVISED FEBRUARY 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 

SN54LVT273 

PARAMETER 
FROM TO Vce=3.3V 

Vee=2.7V (INPUT) (OUTPUT) ·±O.3V 

MIN MAX MIN MAX 

fmax A, 

tpLH _c p.~~ 
ClK AnyQ 

c,<-~t'*' tpHL 

tpHl ClR AnyQ «' 
NOTE 5: load circuit and voltage waveforms are shown In Section 1 . 

PRODUCT PREVIEW lnforma1lon concerns products In the formative or 
design phUo 01 _pment ChI_. da1II and o\llar 
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SN74LVT273 

Vec = 3.3 V 
Vee = 2.7 V UNIT ±O.3V 

MIN TYP 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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SN54LVT543,SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 

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-V Vce) 

• Supports Unregulated Battery Operation 
Down to2.7V 

• Typical VOLP (Output Ground Bounce) 
< O.S V at Vee = 3.3 V, TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-SS3C, 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 Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic DIPs (JT) 

description 

These octal transceivers are designed specifically 
for low-voltage (3.3-V) V CC operation, but with the 
capability to provide a TTL interface to a 5-V 
system environment. 

The 'LVT543 octal transceiver contains two sets of 
Ootype latches for temporary storage of data 
flowing in either direction. Separate latch-enable 
(LEAB or LEBA) and output-enable (OEAB or 
OEBA) inputs are provided for each register to 
permit independent control in either direction of 
data flow. 

SCBS137B - MAY 1992-

SN54LVT543 .•. JT PACKAGE 
SN74LVT543 .•• DB, OW, OR PW PACKAGE 

(TOP VIEW) 

LEBA Vcc 
OEBA CEBA 

A1 B1 
A2 4 B2 
A3 B3 
A4 B4 

B5 
B6 

A7 9 B7 
A8 B8 

CEAB LEAB 
GND OEAB 

SN54LVT543 ••• FK PACKAGE 
(TOP VIEW) 

l<lC 1< COco om 
~wwOow~ <O...Jz>om 
4 3 2 1 282726 

A2 5 25 B2 
A3 6 24 B3 
A4 7 23 B4 
NC 8 22 NC 
A5 9 21 B5 
A6 10 20 B6 
A7 11 19 B7 

12 1314 15 16 1718 

uszzUSUS ~Im 0 °lmlm ~ 
(.) C!:l O...J 

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 OTHERWISE NOTED till. document contains PRODUCTION 
DATA Information current .. 01 =atlon date. ProdUCil conlom! to 
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paramater8. 
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SN54LVT543,SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBSI37B- MAY 1992 - REVISED FEBRUARY 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 

AS 

AS 

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 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. 

:I: 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-
V3 1 6D 

~ 6D 1 4V 
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 

'---1---11 D 

SN54LVT543,SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS137B - MAY 1992 - REVISED FEBRUARY 1994 

C1 

1D 22 B1 

~----------~V~----------~I 
To Seven Other Channels 

Pin numbers shown are for the DB, DW, JT, and PW packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted}t 

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT543 ..................................... 96 mA 

SN74LVT543 .................................... 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT543 ......................... 48 mA 

SN74LVT543 ......................... 64 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Va < 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-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vcc. 
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. 

-!!11ExAs 
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SN54LVT543,SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS137B- MAY 1992 - REVISED FEBRUARY 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 

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 Informallon concems products In lilt _ or 
~ phaae of deveIopmenL Charai:terlstlc data end othor 

a;~~:':ti~=,~~==:--\llerightlO 
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SN54LVT543 SN74LVT543 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 jjJ 2 V 

Ji)'O.8 0.8 V 
ii;'. 5.5 5.5 V 

f.J -24 -32 rnA 

~r 48 64 rnA 

fJJq:; 10 10 ns/V 

-55 125 -40 85 ·e 



SN54LVT543,SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS137B - MAY 1992 - REVISED FEBRUARY 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=-18mA -1.2 

Vee = MIN to MAXI:, IOH =-100 IIA Vee-O.2 Vee-0.2 

Vee = 2.7 V, IOH=-8mA 2.4 2.4 
VOH 

IOH=-24mA 2 
Vee=3V 

IOH =-32 mA 2 

IOL = 100 I!A 0.2 
Vee = 2.7 V 

10L = 24 mA 0.5 

IOL= 16mA 0.4 
VOL 

IOL=32 mA 0.5 
Vee=3V 

IOL=48mA 0.55 

IOL=64 mA ~ 
Vee = 3.6 V, VI = Vee or GND §f ±1 

Vee = 0 or MAXI:, VI = 5.5 V 
Control pins 

~ 10 

II VI =5.5V ....... 20 

Vee=3.6V VI = Vee AorBports§ :Zr 5 

VI =0 rs' -10 

loll Vee=O, VI orVO = Ot04.5 V 4 .... 

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 =3.6 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 

dlee~ 
Vee = 3 Vt03.6 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. 
: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. 

PRODUCT PREVIEW Information concerns products In the formative or 

;::1 pha.. of _pm.... Cha_tic clall and o1her 
lcaticns .. design goals. T_lnIIlO __ 1ho rlghl .. 
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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 

I!A 

I!A 

IIA 
I!A 

mA 

mA 

pF 

pF 
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SN54LVT543,SN74LVT543 
3.3-V ABT OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATEOUTPUTS 
SCBS137B - MAY 1992 - REVISED FEBRUARY 1994 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54LVT543 SN74LVT543 

VCC=3.3V 
VCC=2.7V 

VCC=3.3V 
VCC= 2.7 V UNIT ±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX MIN MAX 

tw Pulse duration LEAB or LEBA low 3.3 1f:3 3.3 3.3 ns 

Data before LEAB or High 0 ~O 0 0 
LEBAi Low 0.8 fftf 1.1 0.8 1.1 

tsu Setup time 
j 

ns 
Data before CEAB or High 0 0 0 0 
CEBAi Low 0.9 ;5 1.2 0.9 1.2 

Data after LEAB or LEBAi 1.7 0 1.7 1.7 1.7 
th Hold time 

Data after CEAB or CEBA i ~ 
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 Note 5) 

SN54LVT543 

PARAMETER 
FROM TO VCC = 3.3 V 

VCC=2.7V (INPUT) (OUTPUT) ±O.3V 

MIN MAX MIN MAX 

tpLH 1 4.9 5.7 
AorB BorA 

tpHL 1 4.8 .... 6 

tPLH 
LE 

1 6.1 iir 7.5 
AorB 

JJL tpHL 1 5.9 7.5 

tPZH 
OE 

1 6 ~"" 7.8 
AorB 

6' tPZL 1.1 8.4 

tpHZ 
OE 

2.4 A'ft 7.3 
AorB 

~6 tpLZ 2 6.1 

tpZH 
CE 

1 6.2 7.8 
AorB 

tpZL 1.4 6.9 8.5 

tPHZ 
CE 

2.3 6.6 7.3 
AorB 

tpLZ 2 5.6 5.8 

NOTE 5: Load circuit and voltage wavefonns are shown in Section 1. 

PRODUCT PREVIEW Informlllon oo_no produetaln 1he tormlllvo or 
doolan i>haoo or development CharoCtorlstic dati and othor 
opoclflcatlons oro dllign gools. Taus InSIrUm_ rooorvos 1he right to 
chango or dlooontlnuo1heoo produOll wI1hout nouco. 
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SN74LVT543 

VCC=3.3V 
VCC=2.7V UNIT ±O.3V 

MIN TYP MAX MIN MAX 

1 2.9 4.7 5.5 
ns 

1 3.3 4.6 5.8 

1 4 5.9 7.3 
ns 

1 4.1 5.7 7.3 

1 4.1 5.8 7.6 
ns 

1.1 4.5 6.4 8.2 

2.4 4.8 6.5 7.1 
ns 

2 4 5.8 5.9 

1 4.2 6 7.6 

1.4 4.7 6.7 
ns 

8.3 

2.3 4.7 6.4 7.1 

2 3.8 5.4 5.6 
ns 



SN54LVT573,SN74LVT573 
3.3-V ABT OCTAL TRANSPARENT O·TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCBS138B - MAY 1992 - REVISED FEBRUARY 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 to 2.7V 

• Typical VOLP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

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

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

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• 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), 
Flatpacks (W), and DIPS (J) 

SN54LVT573 ••• J OR W PACKAGE 
SN74LVT573 ••• DB, OW, OR PW PACKAGE 

(TOP VIEW) 

OE 1 Vee 
10 2 1Q 
20 3 2Q 
3D 3Q 
40 40 

5Q 
60 

70 70 
80 80 

GNO 11 LE 

SN54LVT573 ••• FK PACKAGE 
(TOP VIEW) 

3 2 1 2019 
4 18 20 

17 30 
16 40 

7 15 50 
8 14 6Q 

9 1011 1213 

description !6 ~ ~ g g 
C!l 

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 Ootype 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 nordrive 
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus 
lines without need for interface or pullup components. The output-enable (oE) input does not affect the internal 
operations of the latches. Old data can be retained or new data can be entered while the outputs are in the 
high-impedance state. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

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. 
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INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1994, Texas Instruments Incorporated 

2-57 



SN54LYT573,SN74LYT573 
3.3-YABT OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBS138B - MAY 1992 - REVISED FEBRUARY 1994 

OE 

L 

L 

L 

H 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 
LE D Q 

H H H 

H L L 

L X 00 
X X Z 

logic symbolt logic diagram (positive logic) 

OE 

LE 

1D 

2D 

3D 

4D 

5D 

6D 

7D 

8D 

1 

11 

2 

:3 

4 

5 

6 

7 

8 

9 

..... EN 

I C1 
L1 

1D 
19 

V 
18 

17 

16 

15 

14 

13 

12 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

OE --,-1 ---0 

LE~ 
C1 

1D _2 ___ +--1 

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 

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-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Va > Vee. 
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. 
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SN54LVT573,SN74LVT573 
3.3-V ABT OCTAL TRANSPARENT D-TVPE LATCHES 

WITH 3-STATE OUTPUTS 
SCBS138B - MAY 1992 - REVISED FEBRUARY 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 

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 _on .......... prodllClS In the _va or ==n or dovtIopmont CiIInICIerII1Ic cilia and oilier 
no .redaolan goals. T_ln_ ........ the ~ghtto 

or_nuelheH,-wIIIIoul_ ~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

SN54LVT573 SN74LVT573 
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 
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SN54LVT573,.SN74LVT573 
3.3"VABT OCTAL TRANSPARENT D·TYPELATCHES 
WITH 3·STATE OUTPUTS . 
SCBS138B - MAY 1992 - REVISED FEBRUARY 1994 

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

SN54LVT573 SN74LVT573 
PARAMETER TEST CONDITIONS 

TYPt TYPt MIN MAX MIN 

VIK Vee = 2.7 V, II = -18 r(1A -1.2 

Vee = MIN to MAX:!:, IOH=-1001lA Vee-0.2 Vee-0.2 

Vee=2.7V, IOH=-8mA 2.4 2.4 
VOH 

IOH=-24mA 2 
Vee= 3V 

10H--32mA 2 

10L .100 IlA 0.2 
Vee- 2.7 V 

IOL=24 mA 0.5 

IOL=16mA 0.4 
VOL 

IOL=32 mA 0.5 
Vee= 3V 

IOL=48mA 0.55 

iOl-64 mA 

Vee=OorMAX:!:, VI =5.5 V 50 

VI = Vee or GND Control pins ±1 
II 

Vee=3.6V VI-Vee 1 

VI=O 
Data inputs 

-5 

loff Vee- O, VI or Vo - 0 to 4.5 V 

VI_ 0.8 V 75 75 
IH Vee=3V 

VI=2V 
Data inputs 

-75 -75 

10ZH ·Vee=3.6 V, VO=3V 1 

10Zl Vee= 3.6 V, Vo = 0.5 V -1 

Outputs high 0.13 0.39 0.13 

ICC 
Vee= 3.6 V, 10=0, Outputs low 8.6 14 8.6 
VI = Vee or GND Outputs 

disabled 
0.13 0.39 0.13 

lllee§ 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V. 0.3 
Other inputs at Vee or GND 

ei VI = 3 VorO 4 4 

Co Vo-3VorO 8 8 

t All typical values are at Vee = 3.3 V. TA - 25°C. 
:!: For 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 

1 

-1 

0.19 

12 

0.19 

0.2 

UNIT 

V 

V 

V 

IlA 

IlA 

IlA 

IlA 
IlA 

mA 

mA 

pF 

pF 



SN54LVT573,SN74LVT573 
3.3-V ABT OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCBS13BB-MAY 1992- REVISED FEBRUARY 1994 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54LVT573 SN74LVT573 

Vee = 3.3 V 
Vee = 2.7 V 

Vee=3.3V 
VCC=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 

Isu 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 1.8 2 1.6 1.8 ns 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 

SN54LVT573 

PARAMETER 
FROM TO VeC=3.3V 

VCC=2.7V (INPUT) (OUTPUT) ±O.3V 

MIN MAX MIN MAX 

tpLH 0.5 4.7 4.9 
0 Q 

tPHL 0.5 4.9 5.4 

tpLH 1 6 6.9 
LE Q 

tpHL 1.4 6.9 7.6 

tpZH 
OE 

0.5 5.3 6.4 
Q 

tpZL 0.7 5.7 7.2 

tPHZ 
OE 

1.2 5.9 6.9 
Q 

tpLZ 1 5.4 5.5 

NOTE 5: Load CircUit and voltage waveforms are shown In Section 1. 

~TEXAS 
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SN74LVT573 

VCC=3.3V 
VeC=2.7V UNIT ±O.3V 

MIN TYP 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 
ns 

2.5 4.3 6.5 7.2 

1 2.8 5.1 6.2 
ns 

1.3 3.3 5.5 6.6 

2 3.7 5.7 6.7 

1.5 3 4.6 
ns 

5.1 
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SN54LYT574,SN74LVT574 
3.3·Y ABT 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 Small·Outline 
(DB), and Thin Shrink Small·Outline (PW) 
Packages, Ceramic Chip Carriers (FK), 
Flatpacks (W), and DIPS (J) 

SN54LVT574 ••• J OR W PACKAGE 
SN74LVT574 ••• DB, ow, OR PW PACKAGE 

(TOP VIEW) 

Vee 
10 10 
20 20 
3D 30 
40 40 

50 
60 

13 70 
12 80 
11 eLK 

SN54LVT574 ••• FK PACKAGE 
(TOP VIEW) 

~ ~1~J3 ~ 
3 2 1 2019 

4 18 20 
5 17 30 

16 40 
15 50 

8 14 60 
9 1011 1213 

. . cc~cc 
description co ~ G co ,... 

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

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

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 SN74lVT574 is available in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54lVT574 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74lVT574 is characterized for operation from -40°C to 85°C. . 

Copyright © 1994. Texas Instruments Incorporated 
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SN54LVT574,SN74LVT574 
3.3-V AST OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATEOUTPUTS 
SCBS139B - MAY 1992 - REVISED FEBRUARY 1994 

OE 

L 

L 

L 

H 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
ClK 0 Q 

i ·H H 

i L L 

H or L X 00 

X X Z 

logic symbolt logic diagram (positive logic) 

OE ----'''''''1 EN 
11 ~ 

OE ......:..1 __ -0 

CLK~ C~: 2 ~lOC1 19 
1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

3 18 
20 

3D 

40 

50 

60 

70 

80 

4 

5 

6 

7 

8 

9 

17 

16 

15 

14 

13 

12 

10 ~2---t--f 

'-----.v,..---' 
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 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT574 .................................... 96 mA 

SN74LVT574 .................................... 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT574 ......................... 48 mA 

SN74LVT574 ......................... 64 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at 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. 
2. This current will only flow when the output Is in the high state and Va > Vec. 
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. 
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SN54LVT574,SN74LVT574 
3.3-V ABT OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCBS139B-MAY 1992- REVISED FEBRUARY 1994 

recommended operating conditions (see Note 4) 
SN54LVT574 SN74LVT574 

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 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 ·e 

NOTE 4: Unused or floating control inputs must be held high or low. 
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SN54LVT574,SN74LVT574 
3.3-V ABTOCTALEDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCBS139B - MAY 1992 - REVISED FEBRUARY 1994 

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

PARAMETER TEST CONDITIONS 
SN54LVT574 SN74LVT574 

MIN TVP't MAX MIN TVITt 

VIK VCC-2.7V, IL--1SmA -1.2 

VCC = MIN to MAx:I:, 10H =-100).IA VCC-0.2 VCC-0.2 

VCC-2.7V, 10H--SmA 2.4 2.4 
'VOH 

IOH--24mA 2 
VCC=3V 

10H =-32 mA 2 

10l - 100 ).IA 0.2 
VCC-2.7V 

IOl=24mA 0.5 

10l- 16mA 0.4 
VOL 

10l= 32 mA 0.5 
VCC=3V 

IOl=4SmA 0.55 

IOL=64mA 

VCC = 0 or MAx:I:, VI =5.5V 50 

VI - VCC or GND Control pins ±1 
II 

VCC=3.6V VI =VCC 1 

VI=O 
Data inputs 

-5 

loff VCC-O, VI orVO = Ot04.5 V 

VI-O.SV 75 75 
II (hold) VCC=3V 

VI =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=3.6V, 10=0, Outputs low S.7 14 S.7 
VI = VCC or GND Outputs 

disabled 
0.13 0.39 0.13 

4ICC§ 
VCC-3Vt03.6V, One input at VCC - 0.6 V, 

0.3 
Other inputs at VCC or GND 

Ci VI=3VorO 4 4 

Co Vo=3VorO S S 

t All tYPical values are at V CC = 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 TIL 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 

).IA 

).IA 

).IA 

).IA 

).IA 

mA 

mA 

pF 

pF 

timing requirements over recommended operating free-air temperature range (unless otherwise 
'noted) 

fclock Clock frequency 

tw Pulse duration, ClK high or low 

tsu Setup time, data before ClKi 

th Hold time, data after ClKi 
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SN54LVT574 

Vee=3.3V 
Vee=2.7V ±O.3V 

MIN MAX MIN 

0 150 0 

3.3 3.3 

I High or low 2 2.4 

I High or low 0.9 0.9 

~TEXAS 
INSTRUMENTS 

MAX 

150 
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SN74LVT574 

Vee=3.3V 
Vee = 2.7 V UNIT ±O.3V 

MIN MAX MIN MAX 

0 150 0 150 MHz 

3.3 3.3 ns 

2 2.4 ns 

0.3 0 ns 



SN54LVT574,SN74LVT574 
3.3-V ABT OCTAL EDGE-TRIGGERED D-TVPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCBSl39B-MAY 1992- REVISED FEBRUARY 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 

SN54LVT574 SN74LVT574 

PARAMETER 
FROM TO Vee = 3.3 V VCC=2.7V Vee = 3.3 V 

Vee=2.7V UNIT (INPUT) (OUTPUT) ±O.3V ±O.3V 

MIN MAX MIN MAX MIN TYP MAX MIN MAX 

fmax 150 150 150 150 MHz 

tpLH 1 5.9 6.6 1.7 3.6 5.4 6.2 
elK Q ns 

tpHL 1 6.1 6.8 2.4 4.3 5.9 6.6 

tpZH 0.5 5.9 7.1 1 2.9 4.8 5.9 
OE Q ns 

tpZl 0.5 5.3 6.4 1.3 3.4 5.1 6.2 

tpHZ 
OE 

0.7 5.9 6.6 1.9 4 5.5 5.9 
Q ns 

tpLZ 0.5 5.1 5.1 1.7 3.2 4.5 4.5 

NOTE 5: Load CircUit and voltage waveforms are shown In Section 1. 
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SN54LVT646,SN74LVT646 
3.3·V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
-MAY 1992-REVISEDJANUARY 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 (S·V 
Input and Output Voltages With 3.3-V Vcc) 

• Support Unregulated Battery Operation 
Down to 2.7V 

• Typical VOLP (Output Ground Bounce) 
< 0.8 Vat Vcc = 3.3 V, TA = 2SoC 

• ESD Protection Exceeds 2000 V Per 
MIL·STD·883C; Method 301S; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch·Up Performance Exceeds SOO mA 
Per JEDEC Standard JESD·17 

• Bus·Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Supports Live Insertion 
• Package Options Include Plastic 

Small·Outiine (DW), Shrink Small·Outline 
(DB), and and Thin Shrink Small·Outline 
(PW) Packages, Ceramic Chip Carriers 
(FK), Flatpacks (W), and DIPS (JT) 

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 'LVT646 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. Data on the 

SN54LVT646 ••• JT OR W PACKAGE 
SN74LVT646 ••• DB, OW, OR PW PACKAGE 

(TOP VIEW) 

CLKAB Vee 
SAB CLKBA 
DIR SBA 

A1 OE 
A2 B1 
A3 B2 
A4 7 B3 
A5 8 B4 
A6 9 B5 
A7 10 B6 
A8 11 B7 

GNO B8 

SN54LVT646 •.. FK PACKAGE 
(TOP VIEW) 

co « 
II: r:9 ~ " U~ « _ ..... ...J ..., U...J co 
cwoz>ow 

Ne - No internal connection 

OE 
B1 
B2 
NC 
B3 
B4 
B5 

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 (DIR) inputs are provided to control the transceiver functions. In the 
transceiver mode, data present at the high-impedance port may be stored in either register or in both. 

The select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The 
direction control (DIR) determines which bus receives data when OE is low. In the isolation mode (OE high), 
A data may be stored in one register and/or B data may be stored in the other register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

~1ExAs 
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SN54LVT646,SN74LVT646 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS140B- MAY 1992 - REVISED JANUARY 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 110 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 DATAUOs 
DIR CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8 

OPERATION OR FUNCTION 

X i x x X Input Unspecifiedt Store A, B unspecifiedt 

X X i X X Unspecified"t 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 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-ta-high transition of the clock inputs. 
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'--v--I 
21 3 1 23 2 
OE DIR CLKAB CLKBA SAB 
L L X X X 

REAL-TIME TRANSFER 
BUS BTOBUSA 

'--v--I 
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 

22 21 
SBA OE 

L L 

22 21 
SBA OE 

X L 
X L 
X 

< 
III 
:::) 
III 

3 
DIR 
H 

3 
DIR 
L 
H 

SCBS140B - MAY 1992 - REVISED JANUARY 1994 

'--v--I 
1 23 2 22 

CLKAB CLKBA SAB SBA 
X X L X 

REAL-TIME TRANSFER 
BUSATOBUS B 

'--v--I 
1 23 2 22 

CLKAB CLKBA SAB SBA 
X HorL X H 

H or L X H X 

TRANSFER STORED DATA 
TOAAND/ORB 

Figure 1. Bus-Management Functions 
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 
SCBS140B - MAY 1992 - REVISED JANUARY 1994 

logic symbolt 

OE 
OIR 

CLKBA 
SBA 

CLKAB 
SAB 

A1 

A2 

A3 

A4 

A5 

A6 
A7 

A8 

21 
3 

23 
22 
1 
2 

4 

5 

6 

7 

8 

9 
10 

11 

" 
" L 

l[ 

G3 
3 EN1 [BAI 
3EN2[ABI 

C4 
G5 

C6 
G7 , r 

~1 5 40 

~ V'1 5 1 

60 7 ",1 
2V' I--

1 7 

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, PW, and W packages. 
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SN54LYT646,SN74LYT646 
3.3-Y ABT OCTAL BUS TRANSCEIYERS AND REGISTERS 

WITH 3.STATE OUTPUTS 
SCBS140B - MAY 1992 - REVISED JANUARY 1994 

logic diagram (positive logic) 

OE 21 

OIR --,,3_-+-_-1 

CLKBA ----"'''-----+------------1 

SBA ---==------f-*-I 

CLKAB 

SAB~---~~~ 

r- ----------- ------------- , 
I I 
I 10 I 
I C1 I 
I I 
I I 
I I 

A1 4 I I 

I I 
I 10 

I 
I C1 I 
I I 
I I 
I I 
I I 
L ----------- - ------------ .J 

~------------------~vr---------------------J 
To Seven Other Channels 

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 
SCBSl40B- MAY 1992 - REVISED JANUARY 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 
fUflCtionai operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vcc. 
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. 

recommended operating conditions (see Note 4) 

SN54LVT646 SN74LVT646 

MIN MAX MIN MAX 
UNIT 

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 voHage 5.5 5.5 V 

IOH High-level output current -24 -32 rnA 

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 ·C 

NOTE 4: Unused or floating control Inputs must be held high or low. 

~1ExAs 
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SN54LVT646,SN74LVT646 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS140B - MAY 1992 - REVISED JANUARY 1994 

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

SN54LVT646 SN74LVT646 
PARAMETER TEST CONDITIONS 

TYPt TYPt MIN MAX MIN 

VIK Vee- 2.7V, 11--18mA -1.2 

Vee = MIN to MAXI:, 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 

IOL = 100 jJA 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 

IOL=64 mA 

Vee = 3.6 V, VI = Vee or GND ±1 

Vee. 0 or MAXI:, VI =5.5V 
Control pins 

10 

II VI -5.5V 100 

Vee=3.6V VI·Vee A or B ports§ 1 

VI-O -5 

loff Vee = 0, 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 = 3.6 V, VO=0.5V -1 

Outputs high 0.13 0.39 0.13 

ICC 
Vee. 3.6 V, 10- 0, Outputs low 8.8 14 8.8 
VI - Vee or GND Outputs 

disabled 
0.13 0.39 0.13 

alec' 
Vee =3 Vt03.6 V, One input at Vee - 0.6 V, 

0.3 
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. 
: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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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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SN54LYT646,SN74LYT646 
3.3-Y ABT OCTAL BUS TRANSCEIYERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBSl40B - MAY 1992 - REVISED. JANUARY 1994 

timing requirements over recommended operating free-air temperature range (unles$ otherwise 
noted) 

SN54LVT646 SN74LVT646 

VCC=3.3V 
VCC=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 0 150 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 ns 

ClKBAi I Low 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 Note 5) 

SN54LVT646 SN74LVT646 

PARAMETER 
FROM TO Vee=3.3V 

Vee=2.7V 
Vee=3.3V 

Vee=2.7V (INPUT) (OUTPUT) ±O.3V ±O.3V 

MIN MAX MIN MAX MIN TYP MAX MIN 

fmax 150 150 

tPlH ClKBAor 1.2 5.9 6.9 1.8 3.8 5.7 

ClKAB 
AorB 

tpHl 1.2 5.9 6.6 2.1 3.8 5.7 

tplH 0.8 4.9 5.6 1.3 2.8 4.7 
AorB BorA 

tpHl 0.6 4.8 5.5 1 2.7 4.6 

tplH 
SBAorSABt 

1 6.4 7.4 1.4 3.7 6.2 
AorB 

tpHl 1 6.4 7 1.4 3.8 6.2 

tPZH 
OE 

0.6 6 7.4 1 3 5.8 
AorB 

tpZl 0.6 6.2 7.5 1 3.2 6 

tpHZ 
OE 

1.4 6.7 7.1 2.3 4.3 6.5 
AorB 

tpLZ 1.4 6.4 6.5 2.2 3.8 5.8 

"tpZH 0.6 6.7 7.7 1 3.4 6.5 
DIR AorB 

tpZl 0.8 6.5 7.3 1.2 3.4 6.3 

tPHZ 0.8 7.4 8.3 1.7 4.1 7.2 
DIR AorB 

tpLZ 1 6.7 7 1.5 3.5 5.8 

t These parameters are measured with the internal output state of the storage register opposite to that of the bus Input. 
NOTE 5: load circuit and voltage waveforms are shown in Section 1. 
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SN54LVT652,SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
1 C - MAY 1992 - REVISED JANUARY 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 to 2.7V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 Vi 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 Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FI<), and 
Ceramic DIPs (JT) 

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. 

SN54LVT652 ••• JT PACKAGE 
SN74LVT652 ••• DB, ow, OR PW PACKAGE 

(TOP VIEW) 

ClKAB 1 

SAB 
OEAB 

A1 
A2 

VCC 
CLKBA 
SBA 
OEBA 

GND 

B1 
B2 
B3 
B4 
B5 
B6 
B7 
B8 

SN54LVT652 .•• FK PACKAGE 
(TOP VIEW) 

5 
6 
7 

8 
9 

III III <C 
<c;2 III 
LU~_J()8~~ 
OCl)oz>OCl) 

4 321 28 2726 

10 
11 

12 1314 15 16 1718 

r-.COCocor-.co 
<C<CZZIllIllIll 

(!) 

25 

24 
23 
22 

21 

20 

19 

B1 
B2 
NC 
B3 
B4 
B5 

The 'LVT652 consists of bus transceiver circuits, NC _ No intemal connection 
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 '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 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 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. 
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SN54LVT652, SN74LVT652 
3.3-YABT OCTAL BUS TRANSCEIYERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBSI41C- MAY 1992- REVISED JANUARY 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 GND through a pull down 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 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LVT652 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LVT652 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS DATAI/Ot 
OPERATION OR FUNCTION 

OEAB OEBA CLKAB CLKBA SAB SBA Al THRU A8 Bl THRU B8 

L H H or L H or L 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 Unspecifiect* Store A, hold B 

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 B 

L L i i 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 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 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 in order to load both registers. 
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OEAB OEBA CLKAB CLKBA SAB 
L L X X X 

REAL·TIME TRANSFER 
BUSBTOBUSA 
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3 21 23 2 

OEAB OEBA CLKAB CLKBA SAB 
X H t X X 
L X X t X 
L H t t X 

STORAGE FROM 
A, B, ORAAND B 

SN54LVT652,SN74LVT652 
a.a-v ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH a-STATE OUTPUTS 

22 3 
SBA OEAB 

L H 

22 3 
SBA OEAB 

X H 
X 
X 

SCBS141C - MAY 1992 - REVISED JANUARY 1994 

'---v---I 
21 1 23 2 

OEBA CLKAB CLKBA SAB 
H X X L 

REAL·TIME TRANSFER 

c 
en 
~ 
III 

21 
OEBA 

L 

BUSATO BUS B 

'---v---I 
23 2 

CLKAB CLKBA SAB 
H or L HorL H 

TRANSFER STORED DATA 
TOAAND/OR B 

22 
SBA 

X 

22 
SBA 

H 

Figure 1. Bus-Management Functions 
Pin numbers shown are for the DB, DW, JT, and PW packages. 
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SN54LVT652,SN74LVT652 
a.a-v ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH a-STATE OUTPUTS 
SCBS141C - MAY 1992 - REVISED JANUARY 1994 

logic symbolt 

OEBA 
OEAB 

CLKBA 
SBA 

CLKAB 
SAB 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

21 
3 
23 
22 
1 
2 

4 

5 

6 

7 

8 

9 

10 

11 

r-.. 

l[ 

EN1 [BA] 
EN2 [AB] 

C4 

G5 
C6 

G7 .., r-
2:1 5 40 

J 'V 1 5 1 

60 7 2:1 
2'V -

1 '1 

.. 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for the DB, DW,.JT, and PW packages. 
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logic diagram (positive logic) 

OEAB 

SN54LVT652,SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS141 C - MAY 1992 - REVISED JANUARY 1994 

CLKBA-""''------+-------------1 

SBA~--------~~ 

CLKAB 

SAB~------~~~ 

+.,"'0+'-1------------- , 
1DI--+----, 

C1 <I---<lI--+-~ 

A1 4 

I 
I 
I 
I 
I 
I 
I 
L 

...,-+-+-...... -=2:::..-0 B1 
~---I1D 

..... -I----It> C1 

.... 

\~--------------------~vr--------------------~/ 
To Seven Other Channels 

Pin numbers shown are for the DB. OW. JT. and PW packages. 
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SN54LVT652,SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS ' 
SCBS141 C - MAY 1992 - REVISED JANUARY 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 mA 

SN74LVT652 .................................... 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT652 ......................... 48 mA 

SN74LVT652 ......................... 64 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (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 only flow 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 Thermal Considerations application note. 

recommended operating conditions (see Note 4) 

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 

1J.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. 

PROOUCT PREVIEW Information concerna pnxIucta In tholannadve or 

~"I n 01 cllvelopment C_tIc cilia ond oilMr 
are ella n 901i .. Twa InollUmenll_1ht right 10 

go or dlocondnu.'= produc18 wllhout nodce. 
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SN54LVT652 SN74LVT652 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 jii 2 V 

Jt6.8 0.8 V 

q: 5.5 5.5 V 

",f.J -24 -32 rnA 
g 48 64 mA 

fe< 10 10 ns/V 

-55 125 -40 85 ·C 



SN54LVT652,SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS141 C - MAY 1992 - REVISED JANUARY 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=2.7V, 11=-lBmA -1.2 

Vee = MIN to MAXI:, 10H = -100!IA Vee-0.2 Vee-0.2 

Vee = 2.7 V, 10H=-BmA 2.4 2.4 
VOH 

10H =-24 mA 2 
VOO=3V 

IOH=-32mA 2 

IOL = 100!IA 0.2 
Vee=2.7V 

IOl=24 mA 0.5 

IOl=16mA 0.4 
VOL 

IOl=32mA 0.5 
Veo=3V 

IOl=4BmA 0.55 

IOl=64 mA lit 
Vee = 3.6 V, VI = Vee or GND ~7:'"" ±1 

Vee = 0 or MAX:!:, VI =5.5V 
Control pins 

oZJ::' 10 

II VI =5.5V li' 20 

Vee = 3.6 V VI = Vee AorBports§ t!'? 5 

VI=O . .p! -10 

loff Vee = 0, VI or Vo = 0 to 4.5 V '" 
VI = O.B 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 = 3.6 V, VO=0.5V -1 

Outputs high 0.13 0.19 0.13 

ICC 
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 

Aleel1 
Vee =3 V to 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

ei VI = 3 VorO 4.5 4.5 

eio Vo=3VorO 11 11 

t All typical values are at Veo = 3.3 V, TA = 25°0. 
:!: For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

20 

5 

-10 

±100 

1 

-1 

0.19 

12 

0.19 

0.2 

UNIT 

V 

V 

V 

!IA 

!IA 

!IA 

!IA 

iJA 

mA 

mA 

pF 

pF 
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SN54LVT652, SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS141C-MAY 1992-REVISEDJANUARY 1994 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54LVT652 SN74LVT652 

Vee = 3.3 V 
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 0 150 0 150 0 150 0 150 MHz 

tw Pulse duration, CLK high or low ~A 3.3 3.3 ns 

Setup time, A or B before I Data high A.tj< ~" 1.2 1.2 
tsu CLKABi or CLKBA i I Data low q<:i1' 

ns 
2 2.5 

th Hold time, A or B after CLKABi or CLKBAi 0.5 0.5 ns 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 

SN54LVT652 SN74LVT652 

PARAMETER 
FROM TO Vee=3.3V 

Vee = 2.7 V 
Vee=3.3V 

Vee = 2.7 V (INPUT) (OUTPUT) ±O.3V ±O.3V 

MIN MAX MIN MAX MIN TYPt MAX MIN 

fmax 150 

tpLH CLKBAor 1.8 3.7 6 

CLKAB 
AorB 

tPHL 2 3.7 5.7 

tPLH iff 1.2 2.8 4.7 
A orB BorA 

!If tPHL 1 2.6 4.6 

tpLH F 1.4 3.7 6.4 
SBAorSAB=I= AorB 

.. ~ tpHL 1.4 4 6.2 

tpZH H 1 2.9 5.8 
OEBA A 

~ tpZL 1 3 6 

tpHZ 
OEBA 

2.2 3.9 6.5 
A 

tpLZ 1.8 3.2 5.8 

tPZH 1 3.3 6.5 
OEAB B 

tpZL 1.2 3.4 6.3 

tpHZ 1.7 4.5 7.2 
OEAB B 

tpLZ 1.5 3.8 5.8 

t All typical values are at Vce ~ 3.3 V, TA. 25·C. 
=1= These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 5: Load circuit and voltage waveforms are shown in Section 1. 

PRODUCT PREVIEW Inlonnallon concoml products In Iha formative o. 
d.lgn phase of davaIopmonl Chl_ae data and oll1or 
spec1l10l60 .. I .. doaIgn goals. T .... I~ ........... rightlO 
changoo. dl .. onanuelhelle produClS without noB ... 

2--84 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

150 

MAX 

6.9 

6.4 

5.5 

5.3 

7.6 

6.8 

7.2 

7.3 

6.9 

5.9 

7.5 

7.1 

8.1 

6.3 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



SN54LVT2952,SN74LVT2952 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
FEBRUARY 1994 

• State-of-the-Art Advanced BICMOS 
Technology (AI:JT) 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 2.7V 

• 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 

Small-Outline (DW), Shrink Small-Outline 
(DB), and Thin Shrink Smail-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
and Ceramic DIPs (JT) 

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) 

B8 1 

B7 
B6 
B5 4 

Vcc 
A8 
A7 
A6 
A5 
A4 
A3 

B1 8 
OEAB 9 

ClKAB 
ClKENAB 11 

GND 

A2 
A1 
OEBA 
CLKBA 
ClKENBA 

B1 
OEAB 

SN54LVT2952 ••• FK PACKAGE 
(TOP VIEW) 

(,) 

mfD~~~~~ 

5 4321282726 
25 

24 
23 

22 
21 

10 20 
11 19 

12 1314 1516 1718 

NC - No internal 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 pull up 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVT2952 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 SN54LVT2952 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT2952 is characterized for operation from -40°C to 85°C. 

UNLESS OTHERWISE NOTED thIa document .ontaIlII PRODUCTION =w:=: ~~~':.: : ~"'l:::"'=:=ardconfonn 10 
Prod.eII .. proc .. lng dOlI not ....... rily Include tIOIIm 
patIIIIM'I. 
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SN54LVT2952,SN74LVT2952 . 
~.3·V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS . 
SCBS152C - MAY 1992 - REVISED FEBRUARY 1994 

FUNCTION TABLEt 
INPUTS OUTPUT 

logic symbol§ 

CLKENAB CLKAB OEAB A B 
H X L X BO:!: 

X HorL L X SO:!: 

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. 

OEBA 
CLKENBA 

CLKBA 

OEAB 
CLKENAB 

CLKAB 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

15 .. 1'-
13 r-... 

14 

9 

" 11 r-... 

10 

16 

L-
17 

18 

19 

20 

21 

22 

23 

ENS 
Gl 

105 

EN4 

G2 

2C6 .., r 8 
.V3 1 50 

~ 60 1 4V 
7 

6 

5 

4 

3 

2 

1 

§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. 
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Bl 

B2 

B3 

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 
SCBS152C - MAY 1992 - REVISED FEBRUARY 1994 

CLKAB _10 ________ --' 

CLKENBA ----:..::130-.. ___ -0 

14 
CLKBA -----------' 

C1 

1D~~---~-+--.~8~ 16 
A1-e-< 

C1 

~-~----+-~1D 

~------~v~----~ 
To Seven Other Channels 

Pin numbers shown are for the DB. OW. JT. and PW packages. 
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B1 
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SN54LVT2952, SN74LVT2952 
3.3"V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS152C - MAY 1992 -REVISED FEBRUARY 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 mA 

SN74LVT2952 ................................... 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT2952 ........................ 48 mA 

SN74LVT2952 ........................ 64 mA 
Input clamp current, 11K (VI < a) .......................................................... -50 mA 
Output clamp current, 10K (VO < a) .........••..•...•..•....•.•.....•.••..•••....•........ -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 
iunciionai operaiion oi ihe device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 
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. 

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 Infonnallon concerns products In the formative or 
doslqn phase or _opment Characteristic _ IItd other 
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SN54LVT2952 

MIN MAX 

2.7 3.6 

2 iif 
.ut0.8 

<:$,."'"' 5.5 

G -24 
~~ 48 

"OJ 10 

-55 125 

SN74LVT2952 

MIN MAX 
UNIT 

2.7 3.6 V 

2 V 

0.8 V 

5.5 V 

-32 mA 

64 mA 

10 nslV 

-40 85 ·e 



SN54LVT2952,SN74lVT2952 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS152C - MAY 1992 - REVISED FEBRUARY 1994 

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

PARAMETER TEST CONDITIONS 
SN54LVT2952 SN74LVT2952 

MIN TYPt MAX MIN TYpt 

VIK Vee=2.7V, II =-1SmA -1.2 

Vee = MIN to MAX:J:, 10H = -100 IIA Vee- O.2 Vee-0.2 

Vee = 2.7 V, 10Hz-SmA 2.4 2.4 
VOH 

IOH=-24mA 2 
Vee=3V 

IOH=-32mA 2 

10l = 100 IIA 0.2 
Vee=2.7V 

IOl=24 mA 0.5 

10l= 16mA 0.4 
VOL 

IOl=32 mA 0.5 
Vee=3V 

IOl=4SmA 0.55 

IOl=64 mA !Jl 
Vee = 3.6 V, VI = Vee or GND it; ±1 

Vee = 0 or MAX:J:, VI =5.5V 
eontrol pins 

tt'"' 10 

II VI =5.5V t.; 20 

Vee=3.6V VI = Vee A orB ports§ ~ 5 

VI =0 ,e,.rt: -10 

loff Vee = 0, VI orVo = 0 to 4.5 V 

VI =O.SV 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 S.S 12 S.S 
VI = Vee or GND 

Outputs disabled 0.13 0.19 0.13 

~Iee~ 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

ei VI = 3 VorO 4.5 4.5 

eio Vo =3 VorO 11.5 11.5 

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. 
§ Unused pins at Vee or GND 
~ 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 

0.2 

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 

IJA 

IJA 
IIA 

mA 

mA 

pF 

pF 
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SN54LVT2952,SN74LVT2952 
3.3-V ABT OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE. OUTPUTS 
SCBS152C-MAY 1992-REVISED FEBRUARY 1994 

timing requirement over recommended operating free-air temperature range (unless otherwise 
noted) , 

SN54LVT2952 SN74LVT2952 

Vee=3.3V 
Vee = 2.7 V 

Vee=3.3V 
Vee = 2.7 V 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 ;S 

ns 

CE 
High 0.9 0,8 0.9 0.8 

low 2,5 ~ 2.7 2.4 2,7 

Hold time after ClKi 
AorB 1.5 4( 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 Note 5) 

SN54LVT2952 

PARAMETER 
FROM TO Vee=3.3V 

Vee = 2.7 V (INPUT) (OUTPUT) ±O.3V 

MIN MAX MIN MAX 

fmax ~ 
tplH CLKBAor 1.3 6.4 XI 7.4 

ClKAB 
AorB 

I ,,<a.7 tpHl 1.8 6.1 7 

tpZH OEBAor 1 6.3 t- 2.6 7.3 

OEAB 
AorB 

6~ tpZl 1,1 2.9 8.2 

tpHZ OEBAor 1 J?7 2.7 7.6 

OEAB 
AorB 

q,5.8 tpLZ 1.6 1.7 6 

t All typical values are at VCC = 3,3 V, TA - 25·C. 
NOTE 5: load circuit and voltage waveforms are shown in Section 1, 

PRODUCT PREVIEW Inlannatlon ooncama prod_In ilia IormaUYI or 
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SN74LVT2952 

Vee=3.3V 
Vee=2.7V 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 
ns 

1.2 3,2 6.5 2.9 8 

1 4,1 6,3 2.7 6.9 
ns 

1.6 3.3 5.1 1.8 5.3 
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LVTZ OCTALS 
Features 

• Power-up 3-state between 0 V and 1.5 V 
without an external pullup resistor or 
voltage supervisor is assured 

• Mixed-mode circuitry 

• Expanded Vee range from 2.7 V to 3.6 V 

• Bus-hold circuitry 

• Power-on-demand active feedback 
circuitry 

• SOIC, EIAJ SSOP, and TSSOP packaging 

Benefits 

• Prevents loading and bus contention when 
Vee is ramping during power up 

• 3.3-V logic family with equivalent speed 
and drive performance of 5-V ABT logic 
family - not just a recharacterized or 
scaled CMOS 

• Complete input and output compatibility 
with 5-V signals combined with a pure 
3.3-V internal supply signal- provides 
bidirectional 3-V to 5-V translation 

• AC performance optimized for both 
regulated supply and unregulated battery 
operation 

• Reduces component count by eliminating 
need for external pullup or pulldown 
resistors on I/O pins configured as inputs 
left unused or floating 

• Reduces disabled static power 
consumption {Ieez} to as little as 0.1 mA 
for power-conscious portable and 
battery-powered equipment 

• Space-saving and height-saving 
surface-mount package options, pin 
compatible with existing 5-V families 
for easy conversion 



• 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) 
< 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 Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic DIPs (J) 

description 

These octal buffers and line drivers are designed 

SN54LVTZ240,SN74LVTZ240 
3.3·V ABT OCTAL BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS301 - SEPTEMBER 1993 - REVISED 

SN54LVTZ240 ••• J PACKAGE 
SN74LVTZ240 ••• DB, OW, OR PW PACKAGE 

(TOP VIEW) 

10E 1 20 Vee 
1A1 2 19 20E 
2Y4 3 18 1Y1 
1A2 4 2A4 
2Y3 1Y2 
1A3 2A3 
2Y2 7 1Y3 

2A2 
2Y1 1Y4 

GND 

SN54LVTZ240 ••• FK PACKAGE 
(TOP VIEW) 

..,. ~IW °IW 
~::!: Q>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 10 11 1213 

'-0 T""'V C\J 
specifically for low-voltage (3.3-Y) Vee operation, ~ t5 ~ ~ ~ 
but with the capability to provide a TIL interface to 
a 5-V system environment. 

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 -!)5°C to 125°C. 
The SN74LVTZ240 is characterized for operation from -40°C to a5°C. 

UNLESS OTHERWISE NOTED thl8 document contains PRODUCTION 
DATA Information current .. or ~ubllca1lon dal8. Products conform to 

==':'::'::~gte~:,o:":=\;"'1~I::"='~~ 
parameters. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 
OE A Y 

L H L 

L L H 

H X Z 

~TEXAS 
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SN54LVTZ240,SN74LVTZ240 
3.3·V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS301 - SEPTEMBER 1993 - REVISED FEBRUARY 1994 

logic symbolt 

1A1 

1A2 

1A3 

1A4 

20E 

2A1 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

r-- " 

~N 
I> 'V 

J EN J C I> vt 

I f 

18 

16 

14 

12 

9 

7 

5 

3 

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

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

logic diagram (positive logic) 

10E 

2 
1A1 

18 
x:)-----')---- 1 Y1 

1A2 
4 16 x>--t--- 1Y2 

6 
1A3 

14 
1Y3 

8 
1A4 x>----- 1Y4 

12 

19 
20E 

11 
2A1 

9 
x>--t--- 2Y1 

13 
2A2 

7 
y}--+--- 2Y2 

15 
2A3 

5 
2Y3 

17 
2A4 x>----- 2Y4 

3 

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: SN54LVTZ240 .................................... 96 rnA 

SN74LVTZ240 ................................... 128 rnA 
Current into any output in the high state, 10 (see Note 2): SN54LVTZ240 ........................ 48 rnA 

SN74LVTZ240 .................... : ... 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 clam~rrent ratings are observed. 
2. This current will only flow 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 Thermal Considerations application note. 

~1ExAs 
INSTRUMENTS 

3-4 POST OFRCE BOX 655303 • DALLAS. TEXAS 75265 



SN54LVTZ240,SN74LVTZ240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS301 - SEPTEMBER 1993 - REVISED FEBRUARY 1994 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI I nput voltage 

IOH High-level output current 

tOL Low-level output current 

At/I!.v Input transition rise or fall rate 

At/AVec Power-up ramp rate 

TA Operating free-air temperature 

PRODUCT PREVIEW 1_ con ...... prod_In tho ......... or :;.In phooo 01 doVIIoprnenl. ChallClo~OIIc - IIId oilier ... Ire doolan gooIa. _1 ..... __ tho rlghllO 
.,_lI1oIoproduClSwIIhouI_ 

I Outputs enabled 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 656303 • DAllAS. TEXAS 75265 
1 

SN54LVTZ240 SN74LVTZ240 
UNIT 

MIN ' MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 .,. 2 V 

~ 0.8 V 

1!l>.5 5.5 V 

<Q: -24 -32 mA 

.-P 48 64 mA 

/iii 10 10 ns/V 

(2~0 200 jJ1I/V 

-55 125 -40 85 ·e 



f 

SN54LVTZ240,SN74LVTZ240 
3.3~V ABT OCTAL BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS . 
SCBS301 - SEPTEMBER 1993 - REVISED FEBRUARY 1994 

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

SN54LVTZ240 SN74LVTZ240 
PARAMETER TEST CONDITIONS 

TYPt TYpt MIN MAX MIN 

VIK Vec- 2.7V, 11=-18mA -1.2 

Vec. MIN to MAx:I:, 10H = -100!1A Vee-0.2 Vee-0.2 

Vcc = 2.7 V, IOH--8mA 2.4 2.4 
VOH 

IOH=-24mA 2 
Vee- 3V 

IOH=-32mA 2 

10l = 100!1A 0.2 
Vec=2.7V 

IOl=24 mA 0.5 

IOl=16mA 0.4 
VOL 

IOl=32 mA 0.5 
Vee = 3 V 

IOl=48mA 0.55 

IOl=64 mA 

VCC = 0 or MAx:I:, VI =5.5V J~ 10 

VI - Vec or GND Control pins ./11 ±1 
II 

Vec = 0 to 3.6 V VI = Vee & 1 

VI=O 
Data pins 

t.."«. -5 

I off Vec = 0 V, VI or Vo = 0 to 4.5 V .~ 
10ZPUlf Vec = 0 V to 1.5, Vo = 0.5t03 V, OE=X ~ 
10ZPDIf Vce = 1.5 VtoO, Vo = 0.5t03 V, OE=X tt' 

VI =0.8V 75 75 
I I (hold) VCC= 3V 

VI =2V 
A inputs 

-75 -75 

10ZH VCC=3.6V, VO=3V 5 

10Zl Vce=3.6V, Vo = 0.5 V -5 

Outpu~ high 0.12 0.5 0.12 

ICC 
Vec = 3.6 V, 10=0, Outputs low 8.6 14 8.6 
VI = Vce or GND Outputs 

disabled 
0.12 0.5 0.12 

.1lee§ 
VCC=3Vt03.6V, One input at Vec - 0.6 V, 

0.3 
Other inputs at Vec or GND 

Ci VI = 3 VorO 4 4 

Co Vo=3VorO 8 8 

t All tYPical values are at Vce = 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 TIL voltage level rather than Vce or GND. 
If This parameter is guaranteed by characterization. 

PRODUCT PREVIEW Information concerna products In lfIe formative II< 
design phase of development. Characteristic data and 01her 
apeclficatlons are design goals. TeXIS Instruments reserves the right to 
change or dJscontinu8 theaa products without nau .. 
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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 

!1A 

IlA 
!1A 

!1A 

!1A 

!1A 

mA 

mA 

pF 

pF 



SN54LVTZ240,SN74LVTZ240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS301 - SEPTEMBER 1993 - REVISED FEBRUARY 1994 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Note 4) 

SN54LVTZ240 

PARAMETER 
FROM TO Vcc= 3.3V 

Vcc = 2.7 V (INPUT) (OUTPUT) ±O.3V 

MIN MAX 'ttl MAX 

tPLH 1 4.5 §f 5.4 
A Y 

~ tPHL 1 4.5 5.2 

tpZH 1 5~· 6.5 
OE y 

D tpZL 1 7.4 

tpHZ 
OE 

2 ",CS.8 6.5 
Y 

1.6 4, 5.3 tpLZ 5.8 

t All tYPical values are at Vee = 3.3 V, TA = 25°e. 
NOTE 4: Load circuit and voltage waveforms are shown in Section 1. 

PRODUCT PREV1EW Information concerns products In the formaUve or 
doolgn phase of _opmant Characteristic data and othar 
apaclflcationa are doslgn goal •. Tell8B InSlr.manta ... erves the ~ght to 
change or discontinue theae products without notice. ~1EXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75255 

SN74LVTZ240 

VCC=3.3V 
VCC=2.7V UNIT ±O.3V 

MIN TYPt MAX MIN MAX 

1 2.5 4.3 5.2 
ns 

1 2.5 4.3 5 

1 2.7 5.2 6.3 
ns 

1 3.1 5.2 6.7 

2 3.9 5.6 6.3 
ns 

1.6 3.2 5.1 5.6 
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SN54LYTZ244,SN74LYTZ244 
3.3·Y ABT OCTAL BUFFERS/DRIYERS 

WITH 3·STATE OUTPUTS 
SCBS302 - SEPTEMBER 1993 - REVISED FEBRUARY 1994 

• State-of·the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3·V 
Operation and Low·Static Power 
Dissipation 

• High·lmpedance 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 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 (OW), Shrink Small·Outline 
(DB), and Thin Shrink Small·Outline (PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic DIPs (J) 

description 

These octal buffers and line drivers are designed 

SN54LVTZ244 ..• J PACKAGE 
SN74LVTZ244 •.• DB, ow, OR PW PACKAGE 

(TOP VIEW) 

10E 1 
1A1 
2Y4 

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

SN54LVTZ244 ••• FK PACKAGE 
(TOP VIEW) 

'<!" ..-IW °IW 
~ ~ 52>° ~ 

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 

..-o..-'<!"C\I 
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 1/0 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 OTHERWISE NOTED this document conlllna PRODUCTION 

DAT~== ~~~:.: ~ ~==:=::':':ntco= to 
=uctiOn p_lng _ not _~Iy Include testing 01 :.li 
panIIII8I8II. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A Y 

L H H 

L -t.- L 

H X Z 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1994, Texas Instruments Incorporated 
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SN54LVTZ244,SN74LVTZ244 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS302 - SEPTEMBER 1993 - REVISED FEBRUARY 1994 

logic symbolt 

10E 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

r-.. EN 

l; 
t> " 

r-.. EN 
L;' 

t> " 

18 

16 

14 

12 

9 

7 

5 

3 

t This symbol is In accordance with ANSIIIEEE Std 91-1984 
and lEe Publication 617-12. 

logic diagram (positive logic) 

10E 

1A1 2 18 
1Y1 1Y1 

1Y2 

1Y3 1A2 4 16 
1Y2 

1Y4 

6 14 
1A3 1Y3 

8 12 
1A4 1Y4 

2Y1 

2Y2 19 
2Y3 20E 

2Y4 
11 9 

2A1 2Y1 

13 7 
2A2 2Y2 

15 5 
2A3 2Y3 

2A4 17 3 
2Y4 

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

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: 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, 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 "racommended operating conditions" is not 
implied. Exposure to 'absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 
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. 

~1ExAs 
INSTRUMENTS 
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recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI I nput voltage 

IOH High-level output current 

IOL Low-level output current 

at/av Input transition rise or fall rate 

at/aVec Power-up ramp rate 

TA Operating free-air temperature 

PRODUCT PREVIEW Information concern. products In the IormaIIYe or CI n pMH 01 development. ClIarlli:tlrlo1lc - end -
lions ... design goals. T .... llIB1nIments,...,... the right to 

nge or dloccntinue _ products without notice. 

SN54LVTZ244,SN74LVTZ244 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS302 - SEPTEMBER 1993 - REVISED FEBRUARY 1994 

SN54LVTZ244 SN74LVTZ244 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 ~ 2 V 

S8 0.8 V 

g: 5.5 5.5 V 
A,- -24 -32 mA 

.~ 48 64 rnA 

I Outputs enabled ",,0 10 10 ns/V 

~200 200 JJS/V 
-55 125 -40 85 ·e 

~1ExAs 
INSTRUMENTS 
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SN54LVTZ244,SN74LVTZ244 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS302 - SEPTEMBER 1993 - REVISED FEBRUARY 1994 

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

SNS4LVTZ244 SN74LVTZ244 
PARAMETER TEST CONDITIONS 

TYPt TYPt MIN MAX MIN 

VIK Vee=2.7V, 11--18mA -1.2 

Vee = MIN to MAx:I:, 10H - -100 vA Vee-0.2 Vee-0.2 

Vee=2.7V, IOH--8mA 2.4 2.4 
VOH 

IOH=-24mA 2 
Vee- 3V 

IOH--32mA 2 

Vee=2.7V 
10l = 100 IIA 0.2 

IOl=24 mA 0.5 

IOl-16mA 0.4 
VOL 

IOl=32mA 0.5 
Vee- 3V 

10l = 48 mA 0.55 

IOL ~ 64 mA 

Vee - 0 or MAX:!:, VI -5.5V ,~ 10 

II 
VI = Vee or GNO Control pins .~ ±1 

Vee - Ot03.6 V VI = Vee §I 1 

VI-O 
Data pins 

.1..'< -5 

loff Vee- OV, VI orVO = Ot04.5 V S' 
10ZPUll Vee = 0 V to 1.5, Vo = 0.5t03 V, OE-X ir 
10ZPoll Vee = 1.5 VtoO, Vo = 0.5 to 3 V, OE=X cr· 

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=0.5V -5 

Outputs high 0.12 0.5 0.12 

ICC 
Vee- 3.6V, 10- 0, Outputs low 8.6 14 8.6 
VI = Vee or GND Outputs 

disabled 
0.12 0.5 0.12 

alee§ 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 

0.3 
Other inputs at Vee or GND 

ei VI=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 Vce or GND. 
II This parameter is guaranteed by characterization. 

PRODUCT PREVIEW information concerns prod_In the formative or en pI1aaa of dovelopment. CharactorlS1lc data and oilier 
ono oro dlalgn goal&. Texas InSINmentsreoorves the right to 

c ngo or eII ... nUn .. _ prod\JCIB without nOU ... 
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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 

IIA 

IIA 
IIA 

mA 

mA 

pF 

pF 



SN54LVTZ244,SN74LVTZ244 
3.3-V ABT OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS302 - SEPTEMBER 1993 - REVISED FEBRUARY 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 4) 

SN54LVTZ244 

PARAMETER 
FROM TO Vee=3.3V 

Vee = 2.7 V (INPUn (OUTPUT) ±O.3V 

MIN MAX MI~ MAX 

tpLH 1 4.7 /J! 5.2 
A Y 

iF tpHL 1 4.4 5.4 

tpZH 
OE 

1 5.4 ... 6.5 
Y 

515 tpZL 1.1 7.6 

tpHZ 
OE 

1.9 ~ 6.9 
Y 

~5.5 tpLZ 1.8 6 

t All typical values are at Vce = 3.3 V. TA = 25·C. 
NOTE 4: Load circuit and voltage waveforms are shown in Section 1. 

PRODUCT PREVIEW Inlarmatlon concom. produclaln Iht IarmallYe or 
d.lgn ~ha.. of davalopment C_~atk: _ and 0'" 
..... lIIcat1o ..... design goal •. T8JI8InBIrU ...... _Il10 rtghtla 
cnanga or discontinue _ producla wlthout..ace. -!!1TEXAS 

INSTRUMENTS . 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN74LVTZ244 

Vee=3.3V 
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 

3-13 
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SN54LVTZ245,SN74LVTZ245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-Y 
Operation and low-Static Power 
Dissipation 

• High-Impedance State During Power Up 
and Power Down 

• Supports Mixed-Mode Signal Operation 
(s-y Input and Output Yoltages With 
3.3-YYcc) 

• Supports Unregulated Battery Operation 
Down to2.7Y 

• Typical YOlP (Output Ground Bounce) 
< 0.8 Y at Yee = 3.3 Y, 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 (OW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages, Ceramic Chip Carriers (FI<), and 
Ceramic DIPs (J) 

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. 

DECEMBER 

SN54LVTZ245 ••• J PACKAGE 
SN74LVTZ245 ••• DB, OW, OR PW PACKAGE 

(TOP VIEW) 

Vee 
A1 DE 
A2 B1 
A3 B2 
A4 B3 

B4 
B5 

A7 B6 
B7 

SN54LVTZ245 ••• FK PACKAGE 
(TOP VIEW) 

o:::() 
C\I ~ _ ()I W « « 0::> 0 

A3 3 2 1 2019 B1 4 18 
A4 5 17 B2 
A5 6 16 B3 
A6 7 15 B4 
A7 8 14 B5 

9 1011 1213 

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 (DE) input can be used to disable the device so the buses are effectively isolated. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVTZ245 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 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. 

UNLESS OTHERWISE NOTED thll document contains PRODUCTION 

DATA m:':'"~ :.~:: ~ ~U:~=~:ardCOnlorm to 
=_n procosslng does not necossarily Include IaOti~ po_. 

FUNCTION TABLE 

INPUTS 
OPERATION 

OE OIR 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1994, Texas Instruments Incorporated 
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SN54LVTZ245,SN74LVTZ245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS303. - DECEMBER 1993 - REVISED FEBRUARY 1994 

logic symbolt logic diagram (positive logic) 

OE 
DIR 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

19 

1 

2 

3 

4 

5 

6 

7 

8 

9 

,.... 
G3 

"-

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

L 
V 1, 

~ 

DIR.....:.......--'~ 

~ ________ ~r-______ ~~19~OE 
r 18 

W 2V 
B1 2 

A1 

17 

16 
B2 

B3 
18 B1 

15 
B4 

14 
B5 

13 
B6 

12 

ii 
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, Vcc ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied fb 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 T A = 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 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. 

3-16 

2. This current will only flow 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. 
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recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

At/flY Input transition rise or fall rate 

At/AVCC Power-up ramp rate 

TA Operating free-air temperature 

SN54LVTZ245,SN74LVTZ245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS303 - DECEMBER 1993 - REVISED FEBRUARY 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 

I... -24 -32 rnA 

A5 48 64 rnA 

I Outputs enabled ~ 10 10 ns/V 

I q, 200 200 IJS/V 
-55 125 -40 85 ·C 

~1ExAs 
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SN54LVTZ245,SN74LVTZ245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS303 - DECEMBER 1993 - REVISED FEBRUARY 1994 

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

PARAMETER TEST CONDITIONS 
SN54LVTZ245 SN74LVTZ245 

MIN TYPt MAX MIN TYpt 

VIK Vee = 2.7 V, 11=-18mA -1.2 

Vee. MIN to MAKt:, 10H - -loo).IA Vee-0.2 Vee-0.2 

VOH 
Vee =2.7 V, IOH--8mA 2.4 2.4 

IOH=-24mA 2 
Vee- 3V 

10H·"':32mA 2 

10l = 1 00 ).IA 0.2 
Vee=2.7V 

IOl=24 mA 0.5 

10l= 16 mA 0.4 
VOL 

10l = 32 mA 
Vee- 3V 

0.5 

IOl=48mA 0.55 

10L = 54 rnA 

Vee- 3.6V, VI = Vee or GND ~±1 

Vee = 0 or MAX:t:, VI =5.5V 
eontrol pins 

~.w 10 

II VI-5.5V t1! 100 

Vee = 3.6 V VI = Vee A orB ports§ i:' 5 

VI=O ~ -10 

loff Vee=O, VI or Vo = 0 to 4.5 V C ... 

10ZPU~ Vee =Oto 1.5 V, Vo - 0.5 V t03 V, OE.X q,"'" 

10ZPD~ Vee -1.5 VtoO, Vo - 0.5 V to 3 V, OE=X 

VI = 0.8 V 75 75 
II(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 0.13 0.5 

lee 
Vee = 3.6 V, 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 

ei VI=3VorO 4 

eio Vo=3VorO 10 

t All typical values are at Vee = 3.3 V, TA = 25°e. 
:t: For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
~ This parameter is guaranteed 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. 

PRODUCT PREVIEW Informaaon concoms prodUCl8ln the fonnaa .. or 
d.lgn phaH of development Characteristic data and other 
..... lfIcaIIon. ora dasfan goola. T .... lnsttumonlS ........ the ~ghtlO 
change or dlscontInue1heile procIucIS without ..ace. 
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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 

).IA 

).IA 

).IA 

).IA 

).IA 

).IA 

).IA 

mA 

mA 

pF 

pF 



SN54LVTZ245,SN74LVTZ245 
3.3-V ABT OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS303 - DECEMBER 1993 - REVISED FEBRUARY 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 4) 

SN54LVTZ245 

PARAMETER 
FROM TO Vce=3.3V 

Vee=2.7V (INPUT) (OUTPUT) ±O.3V 

MIN MAX Mlt MAX 

tPLH 1 4.6 $ 5.3 
AorB BorA 

IJiY tpHL 1 4.1 5.7 

tpZH 1.1 6.1 I"" 7.2 
OE AorB 

~ tpZL 1.5 8 

tpHZ 
OE 

2.2 ~2 7 
AorB 

~ 6.3 tpLZ 2 5.9 

t All typical values are at Vee = 3.3 V. TA _ 25°e. 
NOTE 4: Load circuit and voltage waveforms are shown in Section 1. 

PRODUCT PREVIEW l_c:oncomaptOdUCIIIn lito _va or 
d .. lgn philo or doVtIopmoI1t ChI_~.1Ie dill and olhlr 
lPaclflcatlolllllOd88lgngoais. T_In __ IIto~ghllO 
changeo. cnacontinuelltoileproduCfl _nod ... ~1ExAs 
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POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN74LVTZ245 

Vee = 3.3 V 
Vec=2.7V UNIT 

±O.3V 

MIN TYPt MAX MIN MAX 

1 2.5 4 5.2 
ns 

1 2.5 4 5.5 

1.1 3.3 5.9 7.1 
ns 

1.5 3.8 6.5 7.9 

2.2 4.3 5.9 6.5 

2 3.9 5.5 5.6 
ns 
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LVT Widebus™ Benefits 

Benefits Features 

• State-of-the-art 0.8-J.l. EPIC-IIBTM BiCMOS 
process 

• No input-diode clamp to Vee 

• Fully compatible (input and output) with 
5-V systems 

• -32-mA/64-mA drive current 

• Low standby current (90 J,LA-190 J,LA) 

• Bus-hold cell on data inputs and I/O pins 

• 2.7-V to 3.6-V Vee range 

• JEDEC SSOP Widebus™ and EIAJ 
TSSOP Shrink Widebus™ packaging 

• TI has established alternate sources 

• 
• 

• 
• Propagation delays as fast as 4.1 ns 

maximum for improved performance • 
• Interfaces directly to industry standard 

buses and 5-V integrated circuits 

• Supports live insertion 

• Drives large loads, buses, or memory 
arrays 

• Extends battery life 

• Eliminates passive pullup resistors on 
local buses 

• Fully characterized for unregulated battery 
operation 

• Saves board space and weight; TSSOP 
compatible with PCMCIA standards 

• Standardization that comes from a 
common product approach 



• Output Ports Have Equivalent 22-0 Series 
Resistors, So No External Resistors Are 
Required 

• State-of-the-Art Advanced BiCMOS 
Technology (ABT) Design for 3.3-V 
Operation and Low-Static Power 
Dissipation 

• Members of the Texas Instruments 
Wldebus™ Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVee) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

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

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

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Supports Live Insertion 
• Distributed Vee and GND Pin Configuration 

Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 30o-mll Shrink 
Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Packages 
Using 25-mil Center-to-Center Spacings 

description 

SN54LVT162240,SN74LVT162240 
3.3·V ABT 16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS259A-JULY 1993- REVISED FEBRUARY 1994 

SN54LVT162240 ••• WD PACKAGE 
SN74LVT162240 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

10E 20E 
1Y1 1A1 
1Y2 3 1A2 

GND GND 
1Y3 1A3 

1A4 
Vee Vee 
2Y1 2A1 
2Y2 9 2A2 

GND GND 
2A3 
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 

The 'LVT162240 is a 16~bit buffer and line driver designed for low-voltage (3.3-V) Vee operation, but with the 
capability to provide a TTL interface to a 5-V system environment. The device can be used as four 4-bit buffers, 
two 8-bit buffers, or one 16-bit buffer. This device provides inverting outputs and symmetrical OE (active-low 
output-enable) inputs. 

The outputs, which are designed to source or sink up to 12 rnA, include 22-0 series resistors to reduce overshoot 
and undershoot. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

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 PREV1EW Informallon concerns pradUC1S In II1e formaD •• ., 
dsslan pha.. or d0V8l0pment. CharacterlS1lc dill and 01l10r 
spaClflcaUons are dsslgn goals. TaXIS Instruments rssorvos the right to 
chango ., dlscontinua 1hssa prodUC1S without nottca. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALlAS. TEXAS 75266 

Copyright © 1994, Texas Instruments Incorporated 
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SN54LVT162240,SN74LVT162240 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS259A-JULY 1993 - REVISED FEBRUARY 1994 

description (continued) 

The SN7 4LVT162240 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 SN54LVT162240 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT162240 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each 4·blt buffer) 

INPUTS OUTPUT 
OE A y 

L H L 

L L H 

H X Z 
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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 
2 

1 1'7 
3 

5 

6 

1 2'7 
8 

9 

11 

12 

1 3'7 
13 

14 

16 

17 

1 4'7 
19 

20 

22 

23 

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

3Y1 

3Y2 

3Y3 

3Y4 

4Y1 

4Y2 

4Y3 

4Y4 

SN54LVT162240, SN74LVT162240 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS259A - JULY 1993 - REVISED FEBRUARY 1994 

logic diagram (positive logic) 

10E 

1A1 
47 2 1Y1 

1A2 
46 3 1Y2 

44 5 
1A3 1Y3 

43 6 1Y4 1A4 

48 
20E 

2A1 
41 8 2Y1 

2A2 40 9 2Y2 

38 11 
2Y3 2A3 

37 12 
2A4 2Y4 

25 
30E 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 3A1 36 13 3Y1 
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3A2 

3A3 

3A4 

40E 

4A1 

4A2 

4A3 

4A4 

POST OFFICE BOX 656303 • OALLAS. TEXAS 75265 

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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C 
0 a: 
Il. 



"'0' 
::D o 
C c: 
o 
-I 
"'0 
::D 
m 
< -m 
=e 

SN54LVT162240,SN74LVT162240 
3.3-V ABT 16~BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS259A - JULY 1993 - REVISED FEBRUARY 1994 

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

Supply voltage ranQe, 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 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. This current will only flow 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. 

recommended operating conditions (see Note 4) 
SN54LVT162240 SN74LVT162240 

MIN MAX MIN MAX 
UNIT 

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 I nput voltage 5.5 5.5 V 

IOH High-level output current -12 -12 rnA 

IOl low-level output current 12 12 rnA 
l;.tll;.v 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. 

:lllExAs 
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SN54LVT162240,SN74LVT162240 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS259A - JULY 1993 - REVISED FEBRUARY 1994 

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

SN54LVT162240 SN74LVT162240 
PARAMETER TEST CONDITIONS 

MIN MAX MIN 

VIK VCC=2.7V. II =-18 rnA -1.2 

VOH VCC=3V. IOH=-12mA 2 2 

VOL VCC=3V. 10l= 12 rnA 0.8 

VCC = 0 or MAX:!:. VI =5.5 V 10 

VI = VCC or GND Control pins ±1 
II 

VCC z3.6V. VI=VCC 1 

VI =0 
Data pins 

-5 

loff VCC=O. VI orVO = Ot04.5 V 

VI =0.8V 75 75 
II(hold) VCC - 3 V 

VI=2V 
A inputs 

-75 -75 

10lH Vcc = 3.6 V. VO=3V 1 

lOll Vcc =3.6 V. Vo = 0.5 V -1 

Outputs high 0.19 

ICC 
VCC = 3.6 V. 10=0. Outputs low 5 
VI = Vee or GND 

Outputs disabled 0.19 

LlICC§ 
VCC = 3 Vt03.6 V. One input at Vce - 0.6 V. 

0.2 
Other inputs at VCC or GND 

Ci VI = 3 VorO 

Co VO=3VorO 

t All tYPical values are at V CC = 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. 
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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 

jJA 

jJA 

f.IA 

jJA 

jJA 

rnA 

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 
Widebus™ Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVee) 

• Supports Unregulated Battery Operation 
Down to 2.7 V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-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 300-mil Shrink 
Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 3BO-mil 
Fine-Pitch Ceramic Flat (WD) Packages 
Using 25-mil Center-to-Center Spacings 

description 

SN54LYT16244A,SN74LYT16244A 
3.3-Y ABT 16-BIT BUFFERS/DRIYERS 

WITH 3-STATE OUTPUTS 
SCBS142B - MAY 1992 - REVISED FEBRUARY 1994 

SN54LVT16244A ••• WD PACKAGE 
SN74LVT16244A ••• DGG OR DL PACKAGE 

{TOP VIEW) 

10E 
lYl 
lY2 

GND 
lY3 
lY4 
Vee 7 
2Yl 

2Y4 
3Yl 
3Y2 

GND 
3Y3 
3Y4 
Vee 
4Yl 
4Y2 

GND 
4Y3 
4Y4 
40E 

34 

33 
32 

20E 
lAl 
lA2 
GND 
lA3 
lA4 
Vee 
2Al 
2A2 
GND 
2A3 
2A4 
3Al 
3A2 
GND 
3A3 
3A4 
Vee 
4Al 
4A2 
GND 
4A3 
4A4 
30E 

The 'LVT16244A is a 16-bit buffer and line driver designed for low-voltage (3.3-V) Vee operation, but with the 
capability to provide a TIL interface to a 5-V system environment. The device can be used as four 4-bit buffers, 
two B-bit buffers, or one 16-bit buffer. This device provides true outputs and symmetrical OE (active-low 
output-enable) 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 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 B5°C. 

Widebus is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 

~=:a:; :~..::, ~::'-='==:rdOO':: 10 
PioduClion _1119 _ not ...... a~1y Include .. fing of' 
paramalsl'a. 

~TEXAS 
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Copyrlghl © 1994. Texas Instruments Incorporated 
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SN54LVT16244A,SN74LVT16244A 
3.3-V.ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS142B - MAY 1992 - REVISED FEBRUARY 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 
1'17 1Y1 

3 
1Y2 

5 
1Y3 

6 
1Y4 

2'17 
8 

2Y1 
9 

2Y2 
11 

2Y3 
12 

2Y4 
3'17 

13 
3Y1 

14 
3Y2 

16 
3Y3 

17 
3Y4 

4'17 
19 

4Y1 
20 

4Y2 
22 

4Y3 
23 

4Y4 

t This symbol is in accordance with ANSI/IEEE 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 



FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 
OE A Y 

l H H 

l l l 

H X Z 

SN54LVT16244A,SN74LVT16244A 
3.3-V ABT 16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCBS142B- MAY 1992- REVISED FEBRUARY 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 t07 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, 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-current ratings are observed. 
2. This current will only flow 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. 

recommended operating conditions (see Note 4) 

Vee Supply vo~age 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOl low-level output current 

11t1l1v I nput transition rise or fall rate I Outputs enabled 

TA Operating free-air temperature 

NOTE 4: Unused or floating controlmputs must be held high or low. 

PRODUCT PREVIEW information concern. prod"CIIln the formative or 
d88lgn phase 01 develOpment. Chlract8i1a1le data and oilier 
spaellicatlona are d88lgn goals. T_ln8ll\lman1S ........ the ~ght 10 
change ot dIIeonlinua Ih ... prodUCll without lI0II ... ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54LVT16244A 

MIN MAX 

2.7 3.6 

2 $ 
u::p'.8 

q'if;'5.5 

.C -24 

if 48 

!Jf 10 

-55 125 

SN74LVT16244A 

MIN MAX 
UNIT 

2.7 3.6 V 

2 V 

0.8 V 

5.5 V 

-32 mA 

64 mA 

10 ns/V 

-40 85 ·e 
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SN54LVT16244A,SN74LVT16244A 
3.3·V ABT 16·BIT BUFFERS/DRIVERS 
WITH 3"STATE OUTPUTS 
SCBS142B - MAY 1992 - REVISED FEBRUARY 1994 

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

PARAMETER TEST CONDITIONS 
SN54lVT16244A SN74lVT16244A 

MIN MAX MIN TYpt 

VIK Vee- 2.7V• 11--18mA -1.2 

Vee" MIN to MAXi. 10H" -100 IIA Vee-0.2 Vee-0.2 

Vee- 2.7V• IOH--8mA 2.4 2.4 
VOH 

Vee=3V 
IOH--24mA 2 

10H--32mA 2 / 

Vee=2.7V 
10l = 100 IIA 0.2 

IOl-24mA 0.5 

IOl-16mA 0.4 
VOL 

Vee- 3V 
IOl-32mA 0.5 

IOl=48mA 0;&5 

'OL=64mA {ij 

Vee" 0 or MAX;. VI-5.5V A{f 10 

VI = Vee or GND Control pins .t.~ ±1 
II 

Vee = 3.6 V VI = Vee .~ 1 

VI=O 
Data pins t!P. -5 

loll Vee = O. VI orVO" Ot04.5 V If 
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 

lee 
Vee = 3.6 V. 10=0. Outputs low 5 
VI - Vee or GND 

Outputs disabled 0.09 

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 

eo Vo=3VorO 

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. 

PRODUCT PREVIEW In_n..-.. praduCl8lntho formal .. or 
deslan piau 01 dovtIop_ ChI_ _ II1d .... =clftcoilonondoolg. goIIt. _1 .......... _ tho right 10 
c ordl8cc ...... _,-wIIhoutnctl ... 
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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 

IIA 

IIA 

IIA 

IIA 
IIA 

mA 

mA 

pF 

pF 



SN54LVT16244A,SN74LVT16244A 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS142B - MAY 1992 - REVISED FEBRUARY 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 

SN54LVT16244A 

PARAMETER 
FROM TO Vee = 3.3 V 

Vee=2.7V (INPUT) (OUTPUT) ±O.3V 

MIN MAX M,* MAX 

tPLH 1 4.2 /§ 5.1 
A y 

a: tpHL 1 4.2 5.3 

tpZH 
OE 

1 5.~~ 6.4 
Y 

~ tpZL 1 6.8 

tpHZ 
OE 

2.1 ~9 6.4 
Y 

q,5.3 tpLZ 1.9 5.7 

t All tYPical values are at Vee z 3.3 V, TA = 25°e. 
NOTE 5: Load circuit and voltage waveforms are shown in Section 1. 

PRODUCT PREVIEW Inlonnotlon co ..... prod_In tho formative or 

a.caJphaIo 01 _pment. Chlracll~SIIc - and .... 
0" are dallan goala. _Inatrumoma ....... tho right to 

nge or dlacontIn •• lhIia prod .... wlIhout nOllca. ~TEXAS 
INSTRUMENTS 
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SN74LVT16244A 

Vee = 3.3 V 
Vee=2.7V 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 
ns 

2 3.7 5.1 5.6 
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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 
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 
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 

• Packaged in Plastic 30o-mil Shrink 
Small-Outline (Dl) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mll 
Fine-Pitch Ceramic Flat (WD) Packages 
Using 250mll Center-to-Center Spacings 

description 

SN54LVT162244,SN74LVT162244 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS258A-JUNE 1993 - REVISED FEBRUARY 1994 

SN54LVT162244 ••• WD PACKAGE 
SN74LVT162244 ••• DGG OR DL PACKAGE 

rrOPVIEW) 

lOE 1 

lY4 
Vee 
2Yl 8 
2Y2 9 

GND 
2Y3 11 

2Y4 
3Yl 
3Y2 

GND 
3Y3 
3Y4 
Vee 
4Yl 
4Y2 

GND 
4Y3 
4Y4 
40E 

47 
46 
45 
44 
43 

20E 
lAl 
lA2 
GND 
lA3 
lA4 
Vee 
2Al 
2A2 
GND 
2A3 
2A4 
3Al 
3A2 
GND 
3A3 
3A4 
Vee 
4Al 
4A2 
GND 
4A3 
4A4 
30E 

The 'LVT162244 is a 16-bit buffer and line driver designed for low-voltage (3.3-V) Vee operation, but with the 
capability to provide a TIL interface to a 5-V system environment. The device can be used as four 4-bit buffers, 
two 8-bit buffers, or one 16-bit buffer. This device provides true outputs and symmetrical 5E (active-low 
output-enable) 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. 

Widebus is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Infonnatfon CCI-"' prodUcts I" Iht _ or e=" p/IasI 01 devtIopmenL Characterl81lc dall and .Ihar 
... 118 dllign goIIs. T_lnatrumenll _Iht right to 

ngo or discontinue _ procIucta _III noll ... ~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75255 

Copyright © 1994. Texas Instruments Incorporated 
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· SN54LVT162244, SN74LVT162244 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS258A - JUNE 1993 - REVISED FEBRUARY 1994 

description (continued) 

4-16 

The SN7 4LVT162244 is available in Tl's shrink small-outline (OL) and thin shrink small-outline (OGG) packages, 
which provide twice the 110 pin count and functionality of standard small-outline packages in the same 
printEild-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-blt buffer) 

INPUTS OUTPUT 
OE A V 

L H H 

L L L 

H X Z 

~TEXAS 
INSTRUMENTS 
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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 
I"- EN3 

"- EN4 ., r 
2 

1 1'\7 
3 

5 

6 

8 
1 2'\7 

9 

11 

12 

13 
1 3'\7 

14 

16 

17 

19 
1 4'\7 

20 

22 

23 

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

3Y1 

3Y2 

3Y3 

3Y4 

4Y1 

4Y2 

4Y3 

4Y4 

SN54LVT162244,SN74LVT162244 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS258A - JUNE 1993 - REVISED FEBRUARY 1994 

logic diagram (positive logic) 

10E 

1A1 47 2 1Y1 

1A2 
46 3 

1Y2 

44 5 
1A3 1Y3 

43 6 
1A4 1Y4 

48 
20E 

2A1 41 8 2Y1 

2A2 
40 9 2Y2 

38 11 
2Y3 2A3 

37 12 
2A4 2Y4 

25 
30E 

tThis symbol is in accordancewilh ANSI/IEEE Sid 91-1984 
and lEG Publication 617-12. 3A1 36 13 3Y1 

3A2 
35 14 3Y2 

33 16 
3Y3 3A3 

32 17 
3A4 3Y4 

24 
40E 

4A1 30 19 4Y1 

4A2 
29 20 4Y2 

27 22 
4A3 4Y3 

26 23 
4Y4 4A4 

~1ExAs 
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POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 4-17 

~ 
W -> 
W a: 
D. 
I-
0 
::J 
C 
0 a: 
D. 



"'CJ 
:D 
o o 
c: 
~ 
"'CJ 
:D m 
< -m 
:E 

SN54LVT162244,SN74LVT162244 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS258A - JUNE 1993 - REVISED FEBRUARY 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 .................................................. 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-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_ Thi~ current will only flow 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 Thermal Considerations application note. 

recommended operating conditions (see Note 4) 

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 

!J.t/lJ.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. 

4-18 

~TEXAS 
INSTRUMENTS 

POST OFFICE eox 655303 • DALLAS, TEXAS 75265 

SN54LVT162244 

MIN MAX 

2.7 3.6 

2 

0.8 

5.5 

-12 

12 

10 

-55 125 

SN74LVT162244 
UNIT 

MIN MAX 

2.7 3.6 V 

2 V 

0.8 V 

5.5 V 

-12 mA 

12 mA 

10 nsN 

-40 85 ·C 



SN54LYT162244, SN74LYT162244 
3.3-Y ABT 16-BIT BUFFERS/DRIYERS 

WITH 3-STATE OUTPUTS 
SCBS258A - JUNE 1993 - REVISED FEBRUARY 1994 

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

SN54LVT162244 SN74LVT162244 
PARAMETER TEST CONDITIONS UNIT 

MIN TYPt MAX MIN TYpt MAX 

VIK VCC=2.7V. 11=-18mA -1.2 -1.2 V 

VOH VCC=3V. IOH=-12mA 2 2 V 

VOL VCC = 3 V. IOL=12mA 0.8 0.8 V 

VCC = 0 or MAX;. VI =5.5V 10 10 

VI = VCC or GND Control pins ±1 ±1 
II 

VCC = 3.6 V VI =VCC 1 1 
IJA 

VI=O 
Data pins 

-5 -5 

loff VCC=O. VI or Vo = 0 to 4.5 V ±100 IJA 
VI =0.8V 75 75 

I I (hold) VCC- 3V 
VI=2V 

A inputs 
-75 -75 

IJA 

10ZH Vcc = 3.6 V. VO=3V 5 5 IJA 
10ZL VCC-3.6 V. Vo -0.5 V -5 -5 IJA 

Outputs high 0.19 0.09 

ICC 
VCC=3.6 V. 10=0. Outputs low 5 5 rnA 
VI = VCC or GND 

Outputs disabled 0.19 0.09 

AICC§ 
VCC=3Vt03.6V. One input at V CC - 0.6 V. 

0.2 0.2 rnA 
Other inputs at VCC or GND 

Ci VI=3VorO 4 4 pF 

Co Vo = 3 VorO 10 10 pF 

== W 
:; 
w 
a: 
a.. 

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. 0 

::l 
switching characteristics over recommended operating free-air temperature range, CL = 50 pF C 
(unless otherwise noted) (see Note 5) 0 

SN54LVT162244 

PARAMETER 
FROM TO Vee = 3.3 V 

Vee = 2.7 V 
(INPUT) (OUTPUT) ±O.3V 

MIN MAX MIN MAX 

tpLH 1.4 5.2 6.1 
A Y 

tpHL 1.1 5.1 6.3 

tpZH 1 6.6 7.3 
OE y 

tpZL 1.4 5.7 7.4 

tpHZ 
OE 

2.6 6.9 7.6 
Y 

. tpLZ 2.6 6.1 6.8 

t All tYPical values are at VCC = 3.3 V. TA = 25"C. 
NOTE 5: Load circuit and voltage waveforms are shown in Section 1. 

~TEXAS 
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SN74LVT162244 

Vee=3.3V 
Vee=2.7V 

±O.3V 

MIN TYPt MAX MIN MAX 

1.4 3.2 4.9 5.8 

1.1 3.1 5 6.1 

1 4.7 6.4 7.1 

1.4 3.4 5.6 7.3 

2.6 4.5 6.6 7.3 

2.6 3.6 5.8 6.5 

UNIT 

ns 

ns 

ns 
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• 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 to 2.7 V 

• Typical VOLP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

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

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

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Supports Live Insertion 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged in Plastic 300-mll Shrink 
Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat CWO) Packages 
Using 25-mil Center-to-Center Spacings 

description 

SN54LYT16245A,SN74LYT16245A 
3.3-Y ABT 16-BIT BUS TRANSCEIYERS 

WITH 3-STATE OUTPUTS 
-MAY 1992-REVISED MARCH 1994 

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 39 GND 
187 11 38 1A7 
188 37 1A8 
281 36 2A1 
282 35 2A2 

GND GND 
283 2A3 
284 2A4 
Vee Vee 
285 2A5 
286 2A6 

GND GND 
287 2A7 
288 2A8 

2DIR 20E 

The 'LVT16245A is a 16-bit (dual-octal) noninverting 3-state transceiver designed for low-voltage (3.3-V) Vee 
operation, but with the capability to provide a TTL interface to a 5-V system environment. 

This device can be used as two 8-bit transceivers or one 16-bit transceiver. It allows data transmission from the 
A bus to the B bus or from the B bus to the A bus depending upon the logic level at the direction-control (OIR) 
input. The output-enable (OE) input can be used to disable the device so that the buses are effectively isolated. 

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

The SN74LVT16245A is available in TI's shrink sma"-outline (OL) and thin shrink sma"-outline (OGG) 
packages, which provide twice the I/O pin count and functionality of standard sma"-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 1111. documont ..... In. PRODUCTION DATA Inron::=;.,,=: ~::.-=.=. Pr::"Mlconrorm 10 == procoooing _ not _~Iy Includo 188tI~ 
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SN54LVT16245A, SN74LVT16245A 
3.3-V ABT 16-BITBUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBSI43B - MAY 1992 - REVISED MARCH 1994 

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 

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 

36 

33 

32 

30 

29 

27 

26 

'" G3 

'" L 
3EN1 [BA] 

3EN2[AB] 

'" G6 

'" L 
6EN4[BAj 

6EN5[AS] , 
L 

V1 <l 

t> 

V4 

L 
<l 

t> 

1DIR 

1A1 
r 

2 

~ 2V 

1B1 

3 
1B2 

5 
1B3 

6 
184 

8 
1B6 

9 
1B8 

11 
1B7 

12 

13 
1B8 2DIR 

~ 5V 

2B1 

14 
2B2 

16 
2B3 

17 
2B4 2A1 

19 
2B5 

20 
2B6 

22 
2B7 

23 
2B8 

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

To Seven Other Channels 

48 
10E 

2 
1B1 

25 
20E 

13 
2B1 



SN54LVT16245A,SN74LVT16245A 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS143B - MAY 1992 - REVISED MARCH 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 mA 

SN74LVT16245A ................................. 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16245A . . . . . . . . . . . . . . . . . . . . .. 48 mA 

SN74LVT16245A ...................... 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 ................. 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 only flow when the output is in the high state and Va> Vcc. 
3. The maximum package power dissipation is calculated using ajunction temperature of 150·C and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considerations application note. 

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 

Ill/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. 
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SN54LVT16245A 

MIN MAX 

2.7 3~,[l 
2 .:It 

&;0.8 

~ 5.5 

.,,0 -24 

)p 48 

otlf 10 

-55 125 

SN74LVT16245A 
UNIT 

MIN MAX 

2.7 3.6 V 

2 V 

0.8 V 

5.5 V 

-32 rnA 

64 mA 

10 ns/V 

-40 85 ·C 
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· SN54LVT16245A, SN74LVT16245A 
3;3-V ABT 16-BIT BUS 'TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS143B - MAY 1992 - REVISED MARCH 1994 

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

PARAMETER 
SN54LVT16245A SN74LVT16245A 

TEST CONDITIONS 
TYPt MIN MAX MIN TYpt 

VIK Vee =2.7 V, 11=-1BmA -1.2 

Vee = MIN to MAXI:, 10H = -100).IA Vee-0.2 Vee-0.2 

Vee- 2.7V, 10H=-BmA 2.4 2.4 
VOH 

IOH=-24mA 2 
Vee = 3V 

iOH=-32mA 2 

10L = 100!lA 0.2 
Vee=2.7V 

IOL=24mA 0.5 

IOL=16mA 0.4 
VOL 

10L = 32 mA 0.5 
Vee=3V 

IOL=4BmA 0.55 

iOL = 64 mA .~ 
Vee = 3.6 V, VI = Vee or GND #$.I ±1 

Vee = 0 or MAx:I:, VI =5.5V 
Control pins 

& 10 

II VI =5.5V I.'" 20 

Vee = 3.6 V VI = Vee A or B ports§ ~ 1 

VI =0 .0' -5 

loff Vee=O, VI or Vo = 0 to 4.5 V 4:; 
VI = O.BV 75 75 

II(hold) Vee· 3V 
VI=2V 

I 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 0.09 

ICC 
Vee = 3.6 V, 10=0, Outputs low 5 
VI - Vee or GND 

Outputs disabled 0.09 

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 

eio Vo = 3 VorO 11 

t All typical values are at Vee = 3.3 V, TA = 25°C. 
:j: For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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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 

mA 

mA 

pF 

pF 
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SN54LVT16245A,SN74LVT16245A 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBSI43B - MAY 1992 - REVISED MARCH 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 

SN54LVT16245A 

PARAMETER 
FROM TO VCC=3.3V 

VCC=2.7V (INPUT) (OUTPUT) ±O.3V 

MIN MAX • MAX 

tpLH §! 
AorB BorA 

tpHL W 
tpZH 

tpZL 
OE A orB 

j< 

is 
tpHZ 

OE 
cr 

A orB 
~' tpLZ 

t All typical values are at VCC = 3.3 V, TA = 25°C. 
NOTE 5: Load circuit and voltage waveforms are shown in Section 1. 

PRODUCT PREVIEW _on con ...... producIa In the formative IN" 
doolgn p/IaoI 0/ -.pment c_ _ IIId Other 
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SN74LVT16245A 

Vee = 3.3 V 
Vee=2.7V UNIT ±O.3V 

MIN TYPt MAX MIN MAX 

1 2.4 4.1 5 
ns 

1 2.3 4.1 5.2 

1 3 5.3 6.3 
ns 

1 3.1 5.2 6.7 

2.7 4.6 6.4 7.2 

2.6 4.3 5.8 6.1 
ns 
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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 Vee) 

• Supports 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 
• Distributed Vee and GND Pin Configuration 

Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged In Plastic 300-mil Shrink 
Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mll 
Fine-Pitch Ceramic Flat (WD) Packages 
Using 25-mil Center-to-Center Spacings 

description 

SN54LVT162245,SN74LVT162245 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS260A - JUNE 1993 - REVISED FEBRUARY 1994 

SN54LVT162245 ••. WD PACKAGE 
SN74LVT162245 .•• DGG OR DL PACKAGE 

(TOP VIEW) 

1DIR 1 10E 
1A1 

182 3 1A2 
GND GND 
183 1A3 

1A4 
Vee Vee 
185 1A5 
186 9 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 

The 'LVT162245 is a 16-bit (dual-octal) non inverting 3-state transceiver designed for low-voltage (3.3-V) Vee 
operation, but with the capability to provide a TIL interface to a 5-V system environment. 

This device can be used as two S-bit transceivers or one 16-bit transceiver. It allows data transmission from the 
A bus to the B bus or from the B bus to the A bus depending upon the logic level at the direction-control (DIR) 
input. The output-enable (DE) input can be used to disable the device so that the buses are effectively isolated. 

The A-port outputs, which are designed to source or sink up to 12 mA, include 22-0 series resistors to reduce 
overshoot and undershoot. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

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

Widebus is a trademark of Texas Instruments Incorporated. 
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SN54LVT162245,SN74LVT162245 
3.3·VABT16·BIT BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS260A - JUNE 1993 - REVISED FEBRUARY 1994 

description (continued) 

The SN7 4LVT162245 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 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 TA8LE 
(each 8-bit 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 r-.. 

L 
3 EN1 [8A] 

3EN2[A8] 
25 "- G6 

1DIR 1 

2DIR 
24 L 6EN4[8A] 

6 EN5 [A8] 1A1 
47 

47 
, r 

2 
1A1 

L 
'11 <l 

~ I> 2'1 

181 

46 3 
1A2 182 

44 5 
1A3 183 

43 6 
1A4 184 

41 8 
1A5 185 

1A6 
40 9 

1136 
38 11 

1A7 187 

1A8 
37 12 

36 13 
188 2DIR 

24 

2A1 

L 
'14 <l 

~ I> 5'1 

281 

35 14 
2A2 282 

33 16 
2A3 

2A4 
32 17 

283 
36 

284 2A1 
30 19 

2A5 285 
29 20 

2A6 286 
27 22 

2A7 287 
26 23 

2A8 288 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 
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181 

25 
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SN54LVT162245,SN74LVT162245 
3.3·V ABT 16·BIT BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS260A - JUNE 1993 - REVISED FEBRUARY 1994 

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: SN54LVT162245 (except A port) .................... 96 rnA 

SN74LVT162245 (except A port) ................... 128 rnA 
A port ............................................ 30 rnA 

Current into any output in the high state, 10 (see Note 2): SN54LVT162245 (8 port) .... . . . . . . . . . .. 48 rnA 
SN74LVT162245 (8 port) .. .. .. .. .. .. ... 64 rnA 
A port ................................ 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 

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

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Va > 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. 

recommended operating conditions (see Note 4) 

.. SN54LVT162245 SN74LVT162245 
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 O.B V 

VI Input voHage 5.5 5.5 V 

Bport -24 -32 
IOH High-level output current mA 

Aport -12 -12 

A port 12 12 
IOL LOW-level output current mA 

B port 4B 64 

AtlAv Input transition rise or fall rate Outputs enabled 10 10 ns/V 

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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SN54LVT162245,SN74LVT162245 
a.a-VAST 16-BIT BUS TRANSCEIVERS 
WITH a-STATE OUTPUTS 
SCBS260A - JUNE 1993 - REVISED FEBRUARY 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 = 3 V, IOH--12mA Aport "2 2 

Vee = MIN to MAXt, 10H = -100 I1A Vee-0.2 Vee-0.2 

VOH Vee=2.7V, 10H--BmA 2.4 2.4 

10H =-24 mA 2 
Vee=3 V 

10H =-32 mA 2 

IOL-12mA Aport O.B 

Vee=2.7V 10l = 100 I1A 0.2 

IOl=24mA 0.5 

Val IOl=16mA 0.4 

IOl=32 rnA 
Bport 

0.5 
Vee- 3V 

IOl=4BrnA 0.55 

IOl-64 rnA 

Vee = 3.6 V, VI - Vee or GND ±1 

Vee = 0 or MAXt, VI-5.5V 
eontrol pins 

10 

II VI =5.5V 20 

Vee- 3.6V VI-Vee A orB ports:t: 5 

VI=O -10 

loff Vee = 0, VI or Va = 0 to 4.5 V ;; 

VI =O.BV 75 75 
II(hold) Vee=3V 

VI-2V 
IAorBPorts 

-75 -75 

10lH Vee = 3.6 V, VO=3V 1 

lOll Vee =3.6 V, VO-0.5 V -1 

Outputs high 0.1 

lee 
Vee- 3.6V, 10- 0, Outputs low 5 
VI = Vee or GND Outputs 

disabled 
0.1 

dlee§ 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

ei VI=3VorO 

eio Vo=3VorO 
.. .. .. 

t For condItIons shown as MIN or MAX, use the appropnate value specIfIed under recommended operatIng condItIons . 
:t: 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 

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 



SN54LVT16373,SN74LVT16373 
3.3-V ABT 16-BIT TRANSPARENT O·TYPE LATCHES 

WITH 3-STATE OUTPUTS 

• State-of-the-Art Advanced BICMOS 
Technology (ABn 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 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 

• Packaged in Plastic 300-mil Shrink 
Small-Outline (Dl) and Thin Shrink 
Smail-Outline (DGG) Packages and 380-mll 
Fine-Pitch Ceramic Flat (WD) Packages 
Using 25-mil Center-to-Center Spacings 

description 

SCBS144B - MAY 1992 - REVISED 

SN54LVT16373 ••• WD PACKAGE 
SN74LVT16373 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

10E 1 1LE 
101 101 
102 102 

GNO 4 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 2LE 

The 'lVT16373 is a 16-bit transparent Ootype latch with 3-state outputs designed for low-voltage (3.3-V) Vee 
operation, but with the capability to provide a TTL interface to a 5-V system environment. It is particularly suitable 
for implementing buffer registers, I/O ports, bidirectional bus drivers, and working registers. 

The device can be used as two 8-bit latches or one 16-bit latch. When the latch-enable (lE) input is high, the 
Q outputs follow the data (0) inputs. When LE is taken low, the Q outputs are latched at the levels set up at the 
o inputs. 

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

The output-enable (OE) input does not affect internal operations of the 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. 
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SN54LVT16373, SN74LVT16373 
3.3·V ABT 16·BIT TRANSPARENT D·TVPE LATCHES 
WITH 3·STATE OUTPUTS 
SCBSl44B - MAY 1992 - REVISED FEBRUARY 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 SN74LVT16373 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 SN54LVT16373 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16373 is characterized for operation from -40°C to 85°C. 

OE 
L 

I ~ 

FUNCTION TABLE 
(each 8-blt section) 

INPUTS OUTPUT 
LE 0 Q 

H H H 

H L 

I 
L 

L X QO 
X X z 

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 , ... 
30 1V 

40 2V 

10E 

1LE 

101 47 

2 
1Q1 

3 
1Q2 

5 
1Q3 

6 
1Q4 

8 
1Q5 

9 
1Q6 

1Q7 20E 
11 

12 
1Q8 

2Q1 2LE 13 

14 
2Q2 

2Q3 201 36 
16 

17 
2Q4 

19 
2Q5 

20 
2Q6 

22 
2Q7 

23 
2Q8 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 
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SN54lVT16373,SN74LVT16373 
3.3-V ABT 16-BIT TRANSPARENT D-TVPE LATCHES 

WITH 3-STATE OUTPUTS 
SCBS144B - MAY 1992 - REVISED FEBRUARY 1994 

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

Supply voltage range, V CC ............•........................................... -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT16373 ................................... 96 mA 

SN74LVT16373 .................................. 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16373 ....................... 48 mA 

SN74LVT16373 ....................... 64 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at 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 clamp-current ratings are observed. 
2. This current will only flow 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. 

recommended operating conditions (see Note 4) 

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/flY 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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SN54LVT16373 

MIN MAX 

2.7 3.6 

2 Jf! 
.&):8 

(t"C"5.5 

.. (; -24 

ir 48 

9: 10 

-55 125 

SN74LVT16373 
UNIT 

MIN MAX 

2.7 3.6 V 

2 V 

0.8 V 

5.5 V 

-32 rnA 

64 rnA 

10 ns/V 

-40 85 ·e 
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SN54LVT16373,. SN74LYT16373 
3.3-Y ABT 16-BITTRANSPARENT'O·TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBSl44B - MAY 1992 - REVISED FEBRUARY 1994 

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

PARAMETER TEST CONDITIONS 
SN54LVT16373 SN74LVT16373 

MIN TYPt MAX MIN TYpt 

VIK Vee=2.7V, 11--1SmA -1.2 

Vee = MIN to MAx:I:, 10H = -100 jIA Vee-0.2 Vee-0.2 

Vee = 2.7 V, 10H--SmA 2.4 2.4 
VOH 

10H --24mA 2 
Vee = 3V 

10H =-32 mA 2 

10L = 100 IJA 0.2 
Vee = 2.7 V 

IOL-24 mA 0.5 

IOL-16mA 0.4 
VOL 

IOL=32 mA 0.5 
Vee -3V 

IOL-4SmA ~.55 

IOL=64 mA Jti 
Vee = 0 or MAx:I:, VI =5.5V Pi 10 

VI = Vee or GNQ Control pins /4 ±1 
II 

Vee = 3.6 V VI=Vee -~ 1 

VI =0 
Data pins 

?? -5 

loff Vee = 0, VI or Vo = 0 to 4.5 V 4"C: 

VI =O.S V 75 75 
II(hold) VCC =3V 

VI =2V 
Data inputs 

-75 -75 

10ZH Vee=3.6V, VO-3V 5 

10ZL VCC=3.6V, VO= 0.5 V -5 

Outputs high 0.09 

ICC 
Vcc = 3.6 V, 10=0, Outputs low 5 
VI = Vce or GND Outputs 

disabled 
0.09 

alce§ 
VCC = 3 V to 3.6 V, One input at VCC - 0.6 V, 

0.2 
Other inputs at VCC or GND 

ei VI = 3VorO 5 

Co Vo=3VorO 9.5 

t All tYPical values are at Vec = 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 Vec 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 

IJA 

IJA 

IJA 

IJA 
I1A 

mA 

mA 

pF 

pF 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

tw Pulse duration, LE high 

tsu Setup time, data before LEt 

th Hold time. data after LEt 

PRODUCT PREVIEW Information concerna produCIS In iIIe Iormaav. or en plio.. of dovoIopmont. CharactorlOlIc dOlo and D1I1er 
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SN54LVT16373 

Vce=3.3V 
Vec=2.7V 

±O.3V 

MIN MAX ~IN 

3.3 "Id ~"~.3 
0.5 .t.;«~~'" 0.5 

1.S 
.~ .. 

2 
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MAX 

SN74LVT16373 

Vee = 3.3 V 
Vcc = 2.7 V UNIT 

±O.3V 

MIN MAX MIN MAX 

3.3 3.3 ns 

0.5 0.5 ns 

1.S 2 ns 



SN54LVT16373,SN74LVT16373 
3.3-V ABT 16-BITTRANSPARENT D-TVPE LATCHES 

WITH 3-STATE OUTPUTS 
SCBS144B - MAY 1992 - REVISED FEBRUARY 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 

SN54LVT16373 

PARAMETER 
FROM TO Vee = 3.3V Vee = 2.7 V -(INPUT) (OUTPUT) ±O.3V 

MIN MAX MIN MAX 

tpLH 1.3 5.1 
"~, 

5.8 

tPHL 
D Q §t' 1.4 5 5.8 

tpLH 2.1 7 !it 7.5 
LE Q 

q'" tpHL 3 8.1 9.4 

tpZH 
OE 

1 5.§!; 6.4 
Q 

tpZL 1.3 ;fi!f 6 

tpHZ 
OE 

2.7 b.Qj·2 8.2 
Q 

tpLZ 2.6 6.1 6.2 

t All typical values are at Vce = 3.3 V, TA = 25°C. 
NOTE 5: Load circuit and voltage waveforms are shown in Section 1. 
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design pIIa.. 01 dev.lopment. Charactoristlc clall and oilier 
spaclllcatlons art design goal., T8lI88lnstrumMla ........ ilia right 10 
change or discontinue thea, products without Dodce. '!!1 TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75255 

SN74LVT16373 

Vee = 3.3 V 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 

1.3 3 5.1 
ns 

5.9 

2.7 4.3 6.8 7.6 
ns 

2.6 4 5.8 5.9 
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SN54LVT162373,SN74LVT162373 
3.3-V ABT 16-BITTRANSPARENT D-TVPE LATCHES 

WITH 3-STATE OUTPUTS 

• Output Ports Have Equivalent 22-0 Series 
Resistors, So No External Resistors Are 
Required 

• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and low-Static Power 
Dissipation 

• 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 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 

• Packaged in Plastic 300-mil Shrink 
Small-Outline (Dl) and Thin Shrink 
Small-Outline (DGG) Packages and 3BO-mll 
Fine-Pitch Ceramic Flat (WD) Packages 
Using 25-mil Center-to-Center Spacings 

description 

SCBS261A-JULY 1993-

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 

1LE 
101 
102 
GNO 
103 
104 
Vee 
105 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 
Vee 
205 
206 
GNO 
207 
208 
2LE 

The 'lVT162373 is a 16-bit transparent O-type latch 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. It is particularly suitable 
for implementing buffer registers, 1/0 ports, bidirectional bus drivers, and working registers. 

The device can be used as two 8-bit latches or one 16-bit latch. When the latch-enable (lE) input is high, the 
Q outputs follow the data (0) inputs. When lE is taken low, the Q outputs are latched at the levels set up at the 
o inputs. 

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

Widebus is a trademark of Texas Inst~uments Incorporated. 
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SN54LVT162373, SN74LYT162373 
3.3·Y ABT 16·BIT TRANSPARENT D·TVPE LATCHES 
WITH 3·STATEOUTPUTS 
SCBS261A- JULY 1993 - REVISED FEBRUARY 1994 

description (continued) 

4-38 

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

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, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the curr~nt-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 I/O pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 

The SN54LVT162373 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT162373 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each 8-blt section) 

INPUTS OUTPUT 
OE LE 0 Q 

L 

L 

L 

H 

H H H 

H L L 

L X QO 
X X Z 
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SN54LVT162373,SN74LYT162373 
3.3-Y ABT 16-BIT TRANSPARENT D-TVPE LATCHES 

WITH 3-STATE OUTPUTS 
SCBS261A- JULY 1993 - REVISED FEBRUARY 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 ., 
3D 

40 

r 2 
1'V 

3 

5 

6 

8 

9 

11 

12 

13 
2'17 

14 

16 

17 

19 

20 

22 

23 

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

10E~----------~ 

1LE 

101 _4 __ 7 ______ --+ __ -1 

1Q1 

1Q2 

1Q3 

1Q4 
To Seven Other Channels 

1Q5 

1Q6 

1Q7 20E 
1Q8 

2Q1 2LE 

2Q2 

2Q3 201 36 

2Q4 

2Q5 

200 

2Q7 

2Q8 To Seven Other Channels 

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

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, 10 .•.•..•..••....•..•.•••.•..•••.•.•..•.•....•...••• 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 only flow 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 Considerations application note. 
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SN54LVT162373, SN74LVT162373 
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBS261A-JULY 1993 - REVISED FEBRUARY 1994 

recommended operating conditions (see Note 4) 

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 

Ill/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. 

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 nsN 

-55 125 -40 85 ·C 

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

PARAMETER TEST CONDITIONS 
SN54LVT162373 SN74LVT162373 

MIN MAX MIN 

VIK Vec=2.7V, II =-18 rnA -1.2 

VOH Vec=3 V, IOH=-12mA 2 2 

Val Vec- 3V, IOl=12rnA 0.8 

Vee = 0 or MAXt, VI -5.5 V 10 

VI = VCC or GND Control pins ±1 
II 

Vec = 3.6 V VI=Vce 1 

VI=O 
Data pins 

-5 

loff Vec- O, VI or Va = 0 to 4.5 V 

VI =0.8V 75 75 
II(hold) Vec=3 V 

VI=2V 
A inputs 

-75 -75 

10ZH Vee = 3.6 V, VO=3V I 1 

10Zl Vcc= 3.6 V, Va = 0.5 V -1 

Outputs high 0.19 

ICC 
VCC=3.6 V, 10=0, Outputs low 5 
VI = VCC or GND Outputs 

disabled 
0.19 

IlICC:l: 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at VCC or GND 

Ci VI =3 VorO 

Co Vo-3VorO 
.. .. .. 

t For conditions shown as MIN or MAX, use the appropnate value specified under recommended operating conditions . 
:I: This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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MAX 

-1.2 

0.8 

10 

±1 

1 

-5 

±100 

1 

-1 

0.1 

5 

0.1 

0.2 

UNIT 

V 

V 

V 

jJA 

jJA 

/lA 

/lA 
/lA 

rnA 

mA 

pF 

pF 



SN54LVT16374,SN74LVT16374 
3.3·V ABT 16·BIT EDGE·TRIGGERED D·TYPE FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
SCBS145B - MAY 1992 - REVISED FEBRUARY 

• 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 

• 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 30e-mil Shrink 
Small-Outline (DL) and Thin Shrink 
Smail-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Packages 
Using 25-mll Center-to-Center Spacings 

description 

SN54LVT16374 ••• WD PACKAGE 
SN74LVT16374 ..• DGG OR DL PACKAGE 

(TOP VIEW) 

10E 1 
101 
102 

GNO 

107 11 
108 
201 
202 

GNO 
203 
204 
Vee 
205 
206 

GNO 
207 
208 
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 

The 'lVT16374 is a 16-bit edge-triggered Ootype flip-flop with 3-state outputs designed for low-voltage (3.3-V) 
V CC operation, but with the capability to provide a TIL interface to a S-V system environment. It is particularly 
suitable for implementing buffer registers, 1/0 ports, bidirectional bus drivers, and working registers. 

The 'lVT16374 can be used as two 8-bit flip-flops or one 16-bit flip-flop. On the positive transition of the clock 
(ClK), the Q outputs of the flip-flop take on the logic levels set up at the data (0) inputs. 

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

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

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

Widebus is a trademark of Texas Instruments Incorporated. 
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SN54LVT16374,SN74LVT16374 
3.3-V ABT 16 .. B11 EDGE-TRIGGERED D-TVPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCBSI45B- MAY 1992 - REVISED FEBRUARY 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 I/O pin count and functionality of standard small-outline packages in the same 
printed-circui!-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. 

OE 
L 
L 

L 

H 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
ClK 0 Q 

i H H 
i L L 

H orL X 00 
X X Z 

logic symbolt logic diagram (positive logic) 

10E 

1ClK 

20E 

2ClK 

101 

102 

103 

104 

105 

106 

107 

108 

201 

202 

203 

204 

205 

206 

207 

208 

1 

48 

24 

25 

47 

46 

44, 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

"- 1EN 

C1 
,.... 

2EN 

C2 

" 10 

20 

10E 

1ClK 

101 47 
r- 2 

1'V 1Q1 
3 

1Q2 
5 

1Q3 
6 

1Q4 
8 

1Q5 
9 

1Q6 
11 

12 
1Q7 20E 
1Q8 

13 
2'V 2Q1 2ClK 

14 
2Q2 

16 

17 
2Q3 201 36 

2Q4 
19 

2Q5 
20 

2Q6 
22 

2Q7 
23 

2Q8 

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 FLlP·FLOPS 

WITH 3-STATE OUTPUTS 
SCBS145B - MAY 1992 - REVISED FEBRUARY 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 mA 

SN74LVT16374 .................................. 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16374 ....................... 48 mA 

SN74LVT16374 ....................... 64 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at TA == 55°C (in still air) (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 only flow 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. 

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 

I!.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. 

PRODUCT PREVIEW In_n concerns produc1B In tho formative or 
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SN54LVT16374 

MIN MAX 

2.7 3.q 

2 §; 
lift·8 

<l, 5.5 

,,0 -24 

~ 48 

fJ~ 10 

-55 125 

SN74LVT16374 

MIN MAX 
UNIT 

2.7 3.6 V 

2 V 

0.8 V 

5.5 V 

-32 rnA 

64 mA 

10 ns/V 

-40 85 ·e 



SN54LVT16374,SN74LVT16374 
3.3-\1 ABT 16-BIT EDGE-TRIGGERED D-TYPEFLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCBSI45B - MAY 1992 - REVISED FEBRUARY 1994 

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

SN54LVT16374 SN74LVT16374 
PARAMETER TEST CONDITIONS 

TYPt TYpf MIN MAX MIN 

VIK Vce = 2.7 V. 11=-18mA -1.2 

Vce = MIN to MAX:!:. 10H = -100 I1A Vec-0.2 Vec-0.2 

Vee- 2.7V. IOH=-8mA 2.4 2.4 
VOH 

IOH=-24mA 2 
VCC=3V 

IOH--32mA 2 

10L = 100 I1A 0.2 
VCC- 2.7V 

10l= 24 mA 0.5 

10l= 16mA 0.4 
VOL 

10l = 32 mA 0.5 
VCC= 3V 

IOL-48mA ~0.55 

iOL = 64 mA jii 
Vce = 0 or MAX:!:. VI-5.5V jjj 10 

VI = VCC or GND Control pins ,,"t ±1 
II 

VCC = 3.6 V VI =VCC -~ 1 

VI=O 
Data pins 

!¥ -5 

loff VCC=O. VI orVO = 0 to 4.5 V (l~ 

VI·0.8V 75 75 
II(hold) Vec= 3V 

VI =2V 
Data inputs 

-75 -75 

10ZH Vcc= 3.6 V.' VO=3V 5 

10Zl VCC- 3.6V• VO- 0.5 V -5 

Outputs high 0.1 

ICC 
Vce= 3.6 V. 10=0. Outputs low 5 
VI = VCC or GND Outputs 

disabled 
0.1 

dlee§ 
Vce= 3 Vt03.6 V. One input at Vce - 0.6 V. 0.2 
Other inputs at VCC or GND 

Ci VI=3VorO 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 vafue 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. 

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 

I1A 

I1A 

I1A 

I1A 
I1A 

mA 

mA 

pF 

pF 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted). . 

fclock Clock frequency 

tw Pulse duration. ClK high or low 

tsu Setup time. data before elKi 

th Hold time. data after clKi 

PRODUCT PREVIEW Information co_ products In 1h8formodvo or 
dMlgn phase of dovtIopmont Chi_tic cIota and oilier 
apoclflC01lono are doolgn goala. 1_lnotrumanll rooervtIlho ~ghtlo 
chlngo or dlocoOUnuo _ products without nOlice. 
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SN54LVT16374 

Vee=3.3V 
V#= 2.7 V ±O.3V 

MIN MAX I.~IN MAX 

0 15<y I'" 0 150 

3.3 ~ 3.3 

I High or low 2.2 0 2.6 

I High or low 0.6 4'" 0 

~1ExAs 
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SN74LVT16374 

Vee = 3.3 
Vee=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 



SN54LYT16374,SN74LVT16374 
3.3-Y ABT 16-BIT EDGE-TRIGGERED D-TVPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCBS145B - MAY 1992 - REVISED FEBRUARY 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 

SN54LVT16374 SN74LVT16374 

PARAMETER 
FROM TO Vee = 3.3 V 

VCe=2.7V 
Vee = 3.3 V 

VCe=2.7V UNIT (INPUT) (OUTPUT) ±O.3V ±O.3V 

MIN MAX MIN MAX MIN TYPt MAX MIN MAX 

fmax 150 1~ 150 150 MHz 

tpLH 1.9 6.6 s;. 7.4 1.9 3.6 6.3 7 
eLK Q 

~ 
ns 

tpHL 2.3 6.9 7.5 2.3 4.1 6.6 7.2 

tpZH 
OE 

1 5.6 6.4 1 2.7 5.3 6.3 
Q 

5J1i ns 
tpZL 1.3 6 1.3 2.8 5.1 5.9 

tpHZ OE 
2.7 ..Il2 8.2 2.7 4.3 6.8 7.6 

Q 
~6.1 

ns" 
tpLZ 2.6 8.2 2.6 3.9 5.8 5.9 

t All typical values are at Vee - 3.3 V, TA = 25°e. 
NOTE 5: Load circuit and voltage wavefom1s are shown in Section 1. 
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SN54LVT162374,SN74LVT162374 
3.3·V ABT 16-BIT EDGE·TRIGGERED D·TYPE FLlp·FLOPS 

WITH 3·STATE OUTPUTS 

• Output Ports Have Equivalent 22-0 Series 
Resistors, So No External Resistors Are 
Required 

• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and low-Static Power 
Dissipation 

• Members of the Texas Instruments 
WidebusTlA Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVee) 

• Supports Unregulated Battery Operation 
Down to 2.7V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

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

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

• 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-mll Shrink 
Small-Outline (Dl) and Thin Shrink 
Small-Outline (DGG) Packages and 38o-mil 
Fine-Pitch Ceramic Flat (WD) Packages 
Using 25-mil Center-to-Center Spacings 

description 

SN54LVT162374 ••• WD PACKAGE 
SN74LVT162374 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

10E 1CLK 
101 101 
102 102 

GNO 45 GNO 
103 44 103 
104 43 104 
Vee 42 Vee 
105 41 105 
106 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 
205 205 
206 206 

GNO GNO 
207 207 
208 208 
20E 2CLK 

The 'lVT16237 4 is a 16-bit edge-triggered D-type flip-flop with 3-state outputs 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. It is particularly 
suitable for implementing buffer registers, 110 ports, bidirectional bus drivers, and working registers. 

The 'lVT162374 can be used as two 8-bit flip-flops or one 16-bit flip-flop. On the positive transition of the clock 
(elK), the Q outputs of the flip-flop take on the logic levels set up at the D inputs. 

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

The output-enable (DE) input does not affect internal operations of the flip-flop. Old data can be retained or new 
data can be entered while the outputs are in the high-impedance state. 

Widebus is a trademark of Texas Instruments Incorporated. 

~TEXAS 
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Copyright © 1994. TexBs Instruments Incorporated 
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SN54LVT162374, SN74LVT162374 
3.3-V ABT 16-BIT.EDGE-TRIGGERED D-TYPEFLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCBS262A-JULY 1993-REVISED FEBRUARY 1994 

description (continued) 

4-48 

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 pull up 
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 1/0 pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 

The SN54LVT162374 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT162374 is characterized for operation from -40°C to 85°C. 

OE 

L 

L 

L 

H 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
elK D Q 

l' H H 

l' L L 

L X 00 
X X Z 
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SN54LVT162374,SN74LVT162374 
3.3-V ABT 16·BIT EDGE·TRIGGERED D·TYPE FLlP·FLOPS 

WITH 3·STATE OUTPUTS 
SCBS262A - JULY 1993 - REVISED FEBRUARY 1994 

logic symbolt logic diagram (positive logic) 

10E 

lCLK 

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 

lEN 

Cl 

2EN 

C2 , r 
10 lV 

20 2V 

10E 

lCLK 

101 47 lQl 

2 
lQ1 

3 
lQ2 

5 

6 
lQ3 ~ 

8 
lQ4 

To Seven Other Channels 
lQ5 

9 
lQ8 

11 

12 
lQ7 2~ 
lQ8 

13 
2Ql 2CLK 

14 
2Q2 

16 

17 
2Q3 201 36 

2Q4 
19 

2Q5 
20 

2Q6 
22 

2Q7 ~ 
23 

2Q8 To Seven Other Channels 

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

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

Supply voltage range, Vee ........................................................ -0.5 V to 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 < O) ..••••.•.........••..•..........•.••.•...•..•••.••.•..•••. -50 mA 
Output clamp current, 10K (Vo < O) .•..••••.••••.•..••••..••.....••••••••....•.•••.•....•. -50 mA 
Maximum power dissipation atT 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 

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

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 
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. 
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SN54LVT162374, SN74LVT162374 
3.3-VABT 16-BIT EDGE-TRIGGERED D-TVPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCBS262A-JULY 1993-REVISED FEBRUARY 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//;,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. 

SN54LVT162374 SN74LVT162374 
UNIT 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 V 

2 2 V 

0.8 0.8 V 

5.5 5.5 V 

-12 -12 rnA 

12 12 rnA 

10 10 ns/V 

-55 125 -40 85 ·C 

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

SN54LVT162374 SN74LVT162374 
PARAMETER TEST CONDITIONS 

MIN MAX MIN 

VIK VCC=2.7V, II =-18mA -1.2 

VOH Vee = 3 V, 10H =-12 rnA 2 2 

VOL Vee=3V, IOL=12mA 0.8 

Vee = 0 or MAXt, VI =5.5V 10 

VI - Vce or GND Control pins ±1 
II 

Vee = 3.6 V VI=Vce 1 

VI=O 
Data pins 

-5 

loff Vce = 0, VI or Va = 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 1 

10ZL Vcc =3.6V, VO-0.5V -1 

Outputs high 0.19 

ICC 
Vee = 3.6 V, 10=0, Outputs low 5 
VI = Vce or GND Outputs 

disabled 
0.19 

!J.lee:!: 
Vce = 3 Vto 3.6 V, One input at VCC - 0.6 V, 

0.2 
Other inputs at Vee or GND 

ei VI-3VorO 

Co Vo=3VorO 
.. .. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions . 
:!:This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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MAX 

-1.2 

0.8 

10 

±1 

1 

-5 

±100 

1 

-1 

0.1 

5 

0.1 

0.2 

UNIT 

V 

V 

V 

fiA 

IlA 

IlA 

IlA 
IlA 

rnA 

rnA 

pF 

pF 



SN54LVT16500,SN74LVT16500 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

• State-of-the-Art Advanced BICMOS 
Technology (ABT) Design for 3.3-V 
Operation and low-Static Power 
Dissipation 

• 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 

• USpM (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 
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 

• Packaged in Plastic 300-mil Shrink 
Small-Outline (Dl) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mll 
Fine-Pitch Ceramic Flat (WD) Packages 
Using 25-mil Center-to-Center Spacings 

description 

SCBSI46A-MAYI 

SN54LVT16500 ••• WD PACKAGE 
SN74LVT16500 ••• DGG OR DL PACKAGE 

(TOP VIEW} 

OEAB 
lEAB 

GND 
CLKAB 
B1 
GND 
B2 
B3 
Vee 
B4 
B5 

A6 B6 
GND 11 GND 

A7 B7 
A8 B8 
A9 B9 

A10 B10 
All Bll 
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 'LVT16500 is an lS-bit universal bus transceiver designed for low-voltage (3.3-V) V CC operation. but with 
the capability to provide a TTL interface to a 5-V system environment. 

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 till. document .ontoln. PRODUCTlON 
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SN54LVT16500,SN74LVT16500 
3.3-V ABT 18-BITUNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBSI46A-MAY 1992-REVISED MARCH 1994 

description (continued) 

4-52 

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. 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 SN7 4LVT16500 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 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. 

FUNCTION TABLEt 

INPUTS I OUTPUT 
OEAB LEAB CLKAB A B 

L X X X Z 
H H X L L 

H H X H H 

H L J, L L 

H L J, H H 

H L H X BO* 
H L L x Bo§ 

t A-to-B data flow is shown: B-to-A flow is similar but 
uses OEBA, LEBA, and CLKBA. 

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

§ Output level before the indicated steady-state input 
conditions were established, provided that CLKAB 
was low before LEAB went low. 
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logic symbolt 

1 
OEAB 

CLKAB 
55 
2 

LEAB 

27 
OEBA 

CLKBA 
30 

28 
LEBA 

3 
A1 

5 
A2 

6 
A3 

8 
A4 

9 
A5 

10 
A6 

12 
A7 

13 
AS 

14 
A9 

15 
A10 

16 
A11 

17 
A12 

19 
A13 

20 
A14 

21 
A15 

23 
A16 

24 
A17 

26 
A18 

.r-. 

L.t:. 
r-. 

'" 

SN54LVT16500,SN74LVT16500 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS146A-MAY 1992- REVISED MARCH 1994 

EN1 
2C3 

C3 
G2 

EN4 
5Ca 

L.b C6 

~ r 

L.-
3D 1 1V 
4V 1 60 

54 

W 
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 accordancewHh ANSVIEEE Std 91-1984 and lEG Publication 617-12. 
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SN54LVT16500,SN74LVT16500 
3~3-VABT 18·BITUNIVERSALBUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS146A-MAY 1992~REVISED MARCH 1994 

logic diagram (positive logic) 

OEAB 

ClKAB 
55 

lEAB 
2 

lEBA 28 

ClKBA 
30 c{> 

OEBA~ 

A 1 ---:.3---'----4IH ~----~----------4_~~r+--'1D 
..,1---IC1 

ClK 

1D~~--++--~==~~-< 
C11--+ .. 

ClK 

~----------~v~-----------J 
To 17 Other Channels 

54 B1 

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

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range aflplied 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, 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): 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 only flow 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. . 
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SN54LVT16500,SN74LVT16500 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS146A-MAY 1992-REVISED MARCH 1994 

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 

I1tll1v 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 InIormaIIon ........ prodUCl8In .... _ve or 

~ .. 01 _opmenL C_ daI1I and 0111. 
118daolgn 8 ..... T_llI01rIImantII_ .... ~gIIIlO 

C ngo or dllconllnue""" prod.eII without nOlI ... ~1EXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAUAS, TEXAS 15265 

SN54LVT16500 SN74LVT16500 
UNIT 

MIN MAX MIN MAX 

2.7 3.§. 2.7 3.6 V 

2 ¥l 2 V 

jlft·8 0.8 V 

4"'5.5 5.5 V 

.S; -24 -32 mA 

.~ 48 64 mA 

,fJ~ 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 3-STATE OUTPUTS 
SCBSI46A- MAY 1992 - REVISED MARCH 1994 

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

PARAt./IETER TEST CONDITIONS 
SN54LVT16500 SN74LVT16500 

MIN TYPt MAX MIN TYpt 

VIK Vee- 2.7V, II ~-18mA -1.2 

Vee - MIN to Mm, 10H - -100 IIA 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 IIA 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 i#' 
Vee .. 3.6V, VI .. Vee or GND ~ ±1 

Vee - 0 or MAx:I:, VI .. 5.5V 
Control pins 

if.I(/f 10 

II VI-5.5V rio., 20 

Vee = 3.6 V VI = Vee A orB ports§ d' 5 

VI=O .&:1 -10 

loff Vee=O, VI or Vo = 0 to 4.5 V ~ 

VI =0.8V IAorB ports 
75 75 

II(hold) Vee .. 3V 
VI_2V -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 

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 - 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 
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 In_on ........ prod_In tho Ionna1IVI or 
~.p_ of deY8IopmenL cna_ da1Io !lid oilier 

_-oru..:.:u~~=!:"n:..m:::--thorlght'" 
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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 

±tOO 

1 

-1 

0.12 

5 

0.12 

0.2 

UNIT 

V 

V 

V 

IIA 

IIA 

IIA 

IIA 
IIA 

mA 

mA 

pF 

pF 



SN54LVT16500,SN74LVT16500 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS146A - MAY 1992 - REVISED MARCH 1994 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54LVT16500 SN74LVT16500 

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 3·1 3.3 3.3 
tw Pulse duration 

~ 
ns 

ClK high or low 3.3 3.3 3.3 

A before ClKAB! 1.8 .$4-.1 1.8 1.1 

B before ClKBM 1.9 <t 1.2 1.9 1.2 
tsu Setup time 

A or B before lE.!. , ClK high 2.2 -~ 1.3 2.2 1.3 
ns 

A or B before lE.!. , ClK low 2.7 i'Y 1.9 2.7 1.9 

A or B after ClK.!. 1.2 ¥l."'- 1.2 1.2 1.2 
th Hold time 

A or B after lE.!. 
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 Note 5) 

SN54LVT16500 

PARAMETER 
FROM TO VCC=3.3V 

VCC=2.7V (INPUT) (OUTPUT) ±O.3V 

MIN MAX MIN MAX 

fmax 150 125 

tplH 1.7 5.8 7 
BorA AorB 

J1! tpHl 1.6 6 7.8 

tplH 2.3 7.3 $;" 8.9 
lEBAorlEAB AorB 

~. tpHl 2.7 8.2 9.8 

tPlH ClKBAor 2 7.('j 8.8 
ClKAB 

AorB 
~ tpHl 2.4 10 

tpZH OEBAor 1.2~.2 6.1 

OEAB 
AorB 

1.5 "" 5.9 tpZl 7 

tPHZ OEBAor 2.7 7.7 8.6 

OEAB 
AorB 

tpLZ 2.8 7.3 7.7 

t All typical values are at VCC = 3.3 V, TA. 25°C. 
NOTE 5: load circuit and voltage waveforms are shown in Section 1. 

PRODUCT PREVIEW InfonnaUon concerns producta In tho _va 01 
dIBkln phil.. of _opmerlt Charac18rI811c daIa and _ 
spaclftcailono ora daekln goals. T_ln8trullllllll ....,... tho right 10 
chango or _n .. lhaIe plOd_ wIIhout notIca. -!!1 TEXAS 

INSTRUMENTS 
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SN74LVT16500 

Vce = 3.3 V 
Vee = 2.7 V 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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SN54LVT16501,SN74LVT16501 
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-VVee) 

• Supports Unregulated Battery Operation 
Down t02.7V 

• UBTTM (Universal Bus Transceiver) 
Combines O-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 

• Packaged in Plastic 300-mil Shrink 
Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mll 
Fine-Pitch Ceramic Flat (WD) Packages 
Using 25-mil Center-to-Center Spacings 

description 

,"',",,",'47 A - MAY 1992 - REVISED FEBRUARY 1994 

SN54LVT16501 ••• WD PACKAGE 
SN74LVT16501 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

LEAB 
A1 

GND 
A2 
A3 

GND 
ClKAB 
B1 
GND 
B2 
B3 
Vee 
B4 
B5 

A6 B6 
GND GND 

A7 B7 
A8 B8 
A9 B9 

A10 B10 
A11 B11 
A12 B12 

GND GND 
A13 B13 
A14 B14 
A15 B15 
Vee Vee 
A16 B16 
A17 B17 

GND GND 
A18 B18 

OEBA ClKBA 
LEBA ""1... __ .1" GND 

The 'LVT16501 is an 18-bit universal bus transceiver designed for low-voltage (3.3-V) V CC operation, but with 
the capability to provide a TTL interface to a 5-V system environment. 

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 OTHERWISI! NOTED 1111. document contains PRODUCTION 
DATA Informatfon currant as of ~UbllcatlOn date. Products conform to 

=:::~":"~gle:=.o~.:~~=c:=;r~, 
param ...... 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1994. Texas Instruments Incorporated 
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SN54LVT16501, SN74LVT16501 
3.3-VABl18~BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS147A - MAY 1992 - REVISED FEBRUARY 1994 

description (continued) 

4-60 

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 ofthe driver. DE 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 SN74LVT16501 is available in TI's shrink small-outline (DL) and thin shrink small-outline (DGG) packages, 
which provide twice the lID 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 SN74LVT165d1 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:t: 

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. 

:t: Output level before the indicated steadY-lltate input 
conditions were established. provided that CLKAB 
was high before LEAB went low. 

§ Output level before the indicated steady~state input 
conditions were established. 

~1EXAS 
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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 

L.t:. 
r-.. 

SN54LVT16501,SN74LVT16501 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS147A- MAY 1992 - REVISED FEBRUARY 1994 

ENl 
2C3 

C3 
G2 

EN4 

5C6 
C6 

L.t:.~5 r 54 

L.-
3D 1 lV 
4V 1 60 ~ 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 IEC Publication 617-12. 
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SN54LVT16501,SN74LVT16501 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS147A- MAY 1992 - REVISED FEBRUARY 1994 

logic diagram (positive logic) 

OEAB 

ClKAB 55 

lEAB 2 

lEBA 28 

ClKBA 
30 l> 

3 
A1 -----41>-1 >---+-----~_r-~r_-i1D 

H---\C1 
ClK 

1D~~~~~~==~-+--< 
C1t---+ .. 

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 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 mAo 
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 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-cuiTent ratings are observed. 
2. This current will only flow 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. 
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SN54LVT16501,SN74LVT16501 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS147A - MAY 1992 - REVISED FEBRUARY 1994 

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 

AIiAv 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 InIarmaIIon concom8 producl8ln Ihe _ or 
d88ian pha88 of development CharacI8~81lc d818 and olher 
_lncaUone .. deelgn goele. Tuaa InelrUmenIS ........ Ihe rtglltto 
chlngo or dilCOnUnu81hes8 prodUCIB wIIhoUl noUoe. ~1ExAs 

INSTRUMENTS 
POST oFFlqe BOX 655303 • DALlAS. TEXAS 75265 

SN54LVT16501 SN74LVT16501 
UNIT 

MIN MAX MIN MAX 

2.7 3.(1 2.7 3.6 V 

2 g; 2 V 

jfft.8 0.8 V 
~~ 5.5 5.5 V 

~.!i! -24 -32 rnA 

,!? 48 64 rnA 

alJ::' 10 10 nslV 

-55 125 -40 85 °e 



SN54LVT16501,SN74LVT16501 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS147A - MAY 1992 - REVISED FEBRUARY 1994 

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

SN54LVT16501 SN74LVT16501 
PARAMETER TEST CONDITIONS 

TYPt TYpt MIN MAX MIN 

VIK Vee =2.7 V, 11=-18,mA -1.2 

Vee = MIN to MAx:I:, 10H =-100 JJA Vee-0.2 Vee-O.2 

Vee. 2.7 V, IOH=-8mA 2.4 2.4 
VOH 

IOH=-24mA 2 
Vee = 3 V 

IOH=-32mA 2 

10l· 100 JJA 0.2 
Vee = 2.7 V 

IOl=24 mA 0.5 

IOl=16mA 0.4 
VOL 

IOl=32 mA 0.5 
Vee=3V 

IOl=48mA ,:&0.55 

iOl=64 mA .!>,r 

Vee = 3.6 V, VI = Vee or GND !it ±1 

Vee = 0 or MAx:I:, VI =5.5V 
Control pins 

J.."J, 10 

II VI =5.5V -~ 20 

Vee = 3.6 V VI=Vee A or B ports§ fir 1 

VI=O 1j"C -5 

loff Vee = 0, VI or Vo = 0 to 4.5 V 

VI =0.8V I A or B ports 
75 75 

II(hold) Vee = 3 V 
VI=2V -75 -75 

10ZH Vee- 3.6V, VO=3V 1 

10Zl Vee=3.6V, Vo = 0.5 V -1 

Outputs high 0.12 

ICC 
Vee = 3.6 V, 10=0, Outputs low 5 
VI = Vee or GND Outputs 

disabled 
0.12 

dice' 
Vee = 3 Vto 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. 
: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. 

PRODUCT PREVIEW Intormallon con ..... prodUC181n the fonnatJve or 
design pha.. 01 doveIopment. Cha_~otIc daIa and olher 
apaclllcationa are d .. lgn goals. T8lf88lnstrum __ the ~ght to 
change ... dlacontlnue_ prodUC18 without notice. 
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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 

JJA 

JJA 

JJA 

JJA 
JJA 

mA 

mA 

pF 

pF 



SN54LVT16501, SN74LVT16501 
3.3-V ABT 18-BIT UNIVERSAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS147A- MAY 1992 - REVISED FEBRUARY 1994 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54LVT16501 SN74LVT16501 

VCe=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 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 #".1 1.6 2.1 

B before ClKBAi 1.6 .q 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 !Y .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 Note 5) 

SN54lVT16501 

PARAMETER 
FROM TO VeC=3.3V 

Vee = 2.7 V (INPUT) (OUTPUT) ±O.3V 

MIN MAX MIN MAX 

fmax 150 125 

tplH 1.7 5.4 5.8 
BorA AorB 

L<~ tpHl 1.6 6 7.8 

tplH 2.3 6.6 /P,'" 7.6 
lEBA or lEAB AorB 

lo{f tpHl 2.7 8.2 9.8 

tPlH ClKBAor 2.5 6.!til' 7.9 
ClKAB 

AorB 
~ tpHl 3.5 10.7 

tPZH 
OEBAor OEAB 

1.2 .dtf.l 6.1 
AorB 

.... 5.9 tPZl 1.5 7 

tpHZ 
OEBAorOEAB 

2.7 7.5 8.5 
AorB 

tpLZ 2.8 6.8 7.5 

NOTE 5: load CircUit and voltage waveforms are shown In Section 1. 

PRODUCT PREVIEW Inlormallon ........ products In the 1ormaII .. or 
doelan pha.. of _pmenl. Characte~atlc daIa and 0111., 
apeclilcatlons Ire doelan pl. T_lllllrUmon1I _ tho rlghllO 
change or discomlnuolhele produCIB wIthoUt nOlico. ~1ExAs 
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SN74lVT16501 

Vee = 3.3 V 
Vee = 2.7 V 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 
ns 

3.5 8.9 10.4 

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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• 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-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 300-mil Shrink 
Smail-Outline (Dl) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mll 
Fine-Pitch Ceramic Flat (WD) Packages 
Using 25-mil Center-to-Center Spacings 

description 

SN54LVT16543,SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
- MAY 1992 - REVISED MARCH 1994 

SN54LVTl6543 ••• WD PACKAGE 
SN74LVT16543 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

10EAB 
llEAB 
lCEAB 3 

GND 
lAl 

Vee 7 
lA3 8 
lA4 9 
lA5 10 

GND 
lA6 
lA7 

lA8 
2Al 

2A2 
2A3 

GND 
2A4 

10EBA 
1 lEBA 
lCEBA 
GND 
lBl 
lB2 
Vee 
lB3 
lB4 
lB5 
GND 
lB6 
lB7 
lB8 
2Bl 
2B2 
2B3 

GND 
2B4 

2A5 2B5 
2A6 21 2B6 
Vee 22 Vee 
2A7 23 2B7 
2A8 24 2B8 

GND GND 
2CEAB 2CEBA 
2lEAB 2lEBA 
20EAB 20EBA .... __ .1" 

The 'LVT16543 is a 16-bit registered transceiver designed for low-voltage (3.3-V) V CC operation, but with the 
capability to provide a TIL interface to a 5-V system environment. The device can be used as two 8-bit 
transceivers or one 16-bit transceiver. 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 CC 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. 

UNLESS OTHERWISE NOTED this document contain. PRODUCTION 
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SN54LVT16543,SN74LVT16543 
3.3·V ABT 16-BITREGISTERED TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS148A-MAY 1992-REVISED MARCH 1994 

description (continued) 

The SN7 4LVT16543 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 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 

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 

i'. 1EN3 
i'. 01 
i'. 1C5 
i'. 2EN4 
i'. 02 

-'" 2C6 
i'. 7EN9 
i'. 07 
i'. 7C11 
i'. 8EN10 
"- 08 

-'" ..!lC12 
r 

L 
'13 50 

~ 60 4'1 

L 
'19 110 

~ 120. 10'1 

tThls symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
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51 
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47 

45 
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43 
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41 

40 

38 

37 

36 

34 

33 

1B1 
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logic diagram (positive logic) 

10EBA 56 

1CEBA 
54 

1LEBA 
55 

10EAB 

3 
1CEAB 

1LEAB 
2 

1A1 5 

20EBA 29 

2CEBA 
31 

2LEBA 
30 

20EAB 28 

26 
2CEAB 

2LEAB 27 

2A1 15 

SN54LVT16543,SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS148A-MAY 1992-REVISED MARCH 1994 

C1 

L..-+--I1D 

C1 

1 D 1--+-_.....-.-5-2 1 B1 

\~--------~vr--------~( 

To Seven Other Channels 

C1 

L--+--I1D 

C1 

1 D 1--+-_.....-.-4-2 2B1 

~--------~vr--------~( 

To Seven Other Channels 
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SN54LVT16543,SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

c WITH 3-STATE OUTPUTS 
SCBS148A- MAY 1992 - REVISED MARCH 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 

Bot 

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. 

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, 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: 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 curre!1t, 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 extanded periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > VCC. 
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. 

recommended operating conditions (see Note 4) 

VCC 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 

tJ.t/tJ.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 Inlonnatlon con ...... products In !he _ve or 
daslgn phaoo of development. Cho_ _ ond olher 
opeclflcotlono oro dooign goals. TOJISlnstruments ......... ihe right to 
change or dlscontlnue._ products wRho" nOlI ... 
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SN54LVT16543 

MIN MAX 

2.7 3.6 

2 $' 
if.8 

~"('5.5 

l:'; -24 

tr 48 

t1! 10 

- -55 125 

SN74LVT16543 

MIN MAX 
UNIT 

2.7 3.6 V 

2 V 

0.8 V 

5.5 V 

-32 mA 

64 mA 

10 nsN 

-40 85 ·C 



• SN54LVT16543, SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS148A-MAY 1992- REVISED MARCH 1994 

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

SN54LVT16543 SN74LVT16543 
PARAMETER TEST CONDITIONS 

TYPt TYPt MIN MAX MIN 

VIK Vee =2.7 V, 11--1SmA -1.2 

Vee. MIN to MAx:I:, 10H = -100 tJA Vee-0.2 Vee-0.2 

Vee=2.7V, 10H--SmA 2.4 2.4 
VOH 

IOH=-24mA 2 
Vee- 3V 

IOH--32mA 2 

10l = 100 IlA 0.2 
Vee=2.7V 

IOl=24 mA 0.5 

IOl-16mA 0.4 
VOL 

10l = 32 mA 0.5 
Vee = 3V 

IOl=4SmA 0.55 

10l = 64 mA ,ift' 
Vee = 3.6 V, VI = Vee or GND IF" ±1 

Vee = 0 or MAx:I:, VI =5.5V 
Control pins 

DQ;' 10 

II VI =5.5V l-.. 20 

Vee = 3.6 V VI = Vee AorB ports§ t!Y. 5 

VI=O .tlI -10 

loff Vee= 0, 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=3.6V, VO=3V 1 

10Zl Vee=3.6 V, 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 

Aleel1 
Vee=3Vt03.6V, 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. 
: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 TIL voltage level rather than Vee or GND. 

PRODUCT PREVIEW Inlonnaaon concerna produellin tile Iormea .. or 
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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 

IlA 

tJA 

tJA 

tJA 
tJA 

mA 

mA 

pF 

pF 
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SN54LVT16543,SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBSl48A- MAY 1992 - REVISED MARCH 1994 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54LVT16543 SN74LVT16543 

VCC=3.3V 
Vee=2.7V 

Vee=3.3V 
Vee=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 ... ~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 LEBAi 
High 0.8 ,:i 0 0.8 0 

At 
ns 

Low 1.2 1.3 1.2 1.3 
th Hold time 

~ .. 

Data after CEABi or CEBA t 
High 0.8 0 0.8 0 

ns 
Low 1.3 

I I I I I 
1.4 1.3 

I I 
1.4 

I 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 

SN54LVT16543 

PARAMETER 
FROM TO Vee=3.3V 

Vee=2.7V (INPUT) (OUTPUT) ±O.3V 

MIN MAX MIN MAX 

tpLH 1.4 4.5 5 
AorB BorA 

tpHL 1.3 4.5 5.3 

tPLH 
LE 

1.3 6.8 fft 8.5 
AorB 

,£: tpHL 1.5 6.5 8.3 

tpZH 
OE 

1.4 5.7 ~ 7.3 
AorB 

5f,; tpZL 1.6 7.4 

tpHZ 
OE 

2 ~ 6.6 
AorB 

2.7~.2 tPLZ 5.4 

tpZH 
CE 

1.4 '" 5.5 6.7 
AorB 

tpZL 1.6 5.5 6.7 

tPHZ 
CE 

2 6.2 6.6 
AorB 

tpLZ 2.6 5.3 5.5 

t All tYPical values are at VCC = 3.3 V, TA = 25°C. 
NOTE 5: Load circuit and voltage waveforms are shown in Section 1. 

PRODUCT PREVIEW Information concema prod_In lhe fonnaUvo or =1 n phs.. 0/ dIYelopmonl CharectorloUc data and other 
no ore doolgn gools. To ... InstrumonlS rosorvos tho right to 
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SN74LVT16543 

Vee = 3.3 V 
VCe=2.7V UNIT ±O.3V 

MIN TYpt MAX MIN MAX 

1.4 2.7 4.6 5.5 
ns 

1.3 2.9 4.6 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 
ns 

1.6 3.3 6.2 8.2 

2 4.1 6.5 7.1 
ns 

2.7 3.9 5.8 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 
ns 

2.6 4 5.4 5.6 

I 



• 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 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 
• 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) Packages 
Using 25-mll Center-to-Center Spacings, 

description 

SN54LVT16646,SN74LVT16646 
3.3·V ABT 16·BIT BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
'"'''''141''' - MAY 1992 - REVISED MARCH 1994 

SN54LVT16646 •.• WD PACKAGE 
SN74LVT16646 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

1DIR 
1CLKA8 

1SA8 3 
GND 

1A1 

Vee 
1A3 

1A6 
1A7 
1A8 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 
Vee 
2A7 
2A8 

GND 
2SA8 

2CLKA8 

10E 
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 ....... __ .r 

The 'LVT16646 is a 16-bit bus transceiver designed for low-voltage (3.3-V) V CC operation, but with the capability 
to provide a TIL interface to a 5-V system environment. 

The device can be used as two 8-bit transceivers or one 16-bit transceiver. Data on the A or B bus is 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 ABT16·BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS149A-MAY 1992-REVISED MARCH 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 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 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 
DIR CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8 

OPERATION OR FUNCTION 

X i x x X Input Unspecifiedt Store A, B unspecifiedt 

X X i X X U nspecifiedt Input Store B, A unspecifiedt 

X i i X X Input Input Store A and B data 

X H or L H or L X X Input disabled I nput disabled Isolation, hold storage 

L X X X L Output Input Real-time B data to A bus 

L X H orL 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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DE 
L 

DE 
X 
X 
H 

~ 
DIR CLKAB CLKBA SAB SBA 

L X X X L 

SN54LVT16646, SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS149A-MAY 1992-REVISED MARCH 1994 

~ 
DE DIR CLKAB CLKBA SAB SBA 
L H X X L X 

REAL·TIME TRANSFER REAL·TIME TRANSFER 
BUSBTOBUSA BUSATOBUSB 

~ ~ 
DIR CLKAB CLKBA SAB SBA DE DIR CLKAB CLKBA SAB SBA 
X ; X X X L L X H or L X H 
X X ; X X L H HorL X H X 
X ; ; X X 

STORAGE FROM .. TRANSFER STORED DATA 
A, B, ORAAND B TO A AND/OR B 

Figure 1. Bus-Management Functions 
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SN54LVT16646, SN74LVT16646 
3.3-V ABT 16-B11 BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBSI49A- MAY 1992 - REVISED MARCH 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 
'" 1 
'" L 

55 

54 

2 

3 

29 
'" 28 
'" 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] 
3 EN2 [AB] 

C4 

G5 

C6 
G7 

G10 

10 EN8[BA] 
10 EN9 [AB] 

C11 

G12 

C13 

G14 
"'t r 

>1 5 40 
~ V1 51 

60 7 ~1 

1 '7 
2V 

>1 12 110 
~ V8 12 1 

13014 ~1 
9V 

1 14 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
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SN54LVT16646,SN74LVT16646 
3.3-V ABT 16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS149A- MAY 1992 - REVISED MARCH 1994 

logic diagram (positive logic) 

1DIR .....!....-e.--L-.J 

1CLKBA ~:"'---.f-----------t >-------1-, 
1SBA ~~----l...-l >-<1>-------, 

1CLKAB 

1SAB --"'----t-i...-l >..------, 

...-r-+-c!-++_S_2 1 B1 

~--------------~v~----------------J 
To Seven Other Channels 

2DIR ~-+--LJ 

2CLKBA -=---t----------i :)~---~-_j_, 
2SBA -=----t..., .>-<..-------, 

2CLKAB 

2SAB -=---H ........ ~~----, 

2A 1 _1.!..!!S'-++-i-t-ir+ 

, 
I 

<1---+-+ .... I I 
I 
I 

.-+-+-1-++-,4.;;;,.2 2B1 
I 
I 
I 
I 
I 

.J 

~--------------~v~----------------J 
To Seven Other Channels 

-!11 TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 4-77 

;: 
W 
:; 
w 
a: 
Q. 

b 
::l 
C o 
a: 
Q. 



SN54LVT16646J SN74LVT16646 
3.3N ABT .16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS149A-MAY 1992-REVISED MARCH 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: 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 penmanent 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 axceeded if the input and output clamr:rcurrent ratings are observed. 
2. This current will only flow 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. 

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 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 In_on COIIC8IIII prodUCIIln 1he Iormaa .. 0/ 
design p/Ia.. of development c_ac _ ond othor 
... eCltlcallono ... deslgn goale. T .... In0trwnen\8 ........ 1he ~ghtlO 
change 0/ dlecontinUlIheiIe producls without noace. 
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SN54LVT16646 

MIN MAX 

2.7 3.6 

2 !1! 
&):8 

q'C'5.5 

lJ' -24 

ir 48 

5f7 10 

"'-55 125 

SN74LVT16646 
UNIT 

MIN MAX 

2.7 3.6 V 

2 V 

0.8 V 

5.5 V 

-32 rnA 

64 mA 

10 ns/V 

-40 85 ·C 



SN54LVT16646,SN74LVT16646 
3.3·V ABT 16·BIT BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBSI49A- MAY 1992 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS 
SN54LVT16646 SN74LVT16646 

MIN TYPt MAX MIN TYPt 

VIK Vee = 2.7 V, 11=-18mA -1.2 

Vee = MIN to MAXI:, IOH = -100 IlA Vee-0.2 Vee-0.2 

Vee = 2.7 V, IOH=-8mA 2.4 2.4 
VOH 

Vee=3V 
IOH=-24mA 2 

IOH =-32 mA 2 

IOl = 100 IlA 0.2 
Vee=2.7V 

IOl=24 mA 0.5 

10l= 16 mA 0.4 
VOL 

IOl=32 mA 0.5 
Vee =3V 

IOl=48 mA 0.55 

IOl=64 rnA /# 
Vee =3.6 V, VI = Vee or GND ~. "±1 

Vee = 0 or MAXI:, VI =5.5V 
Control pins 

f.J~· 10 

II VI =5.5V r": 20 

Vee=3.6V VI = Vee A or B ports§ t!i 5 

VI =0 tJ:! -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 =3.6V, 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=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 
\I This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

PRODUCT PREVIEW Inlormadon concerns produ ... ln tholorrnatlVe at 
dOllgn phase of development. ChI_ _ end o!her 
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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 

j.lA 

j.lA 

j.lA 

IlA 
j.lA 

mA 

mA 

pF 

pF 
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SN54LVT16646,SN74LVT16646 
3.3 .. V ABT 16·BIT BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS149A- MAY 1992 - REVISED MARCH 1994 

timing requirements over recommended operating free-air temperature range (unless othelWise 
noted) 

SN54LVT16646 SN74LVT16646 

Vee=3.3V 
Vee=2.7V 

VCC=3.3V 
Vee = 2.7 V UNIT ±O.3V ±O.3V 

MIN MAX Mit} MAX MIN MAX MIN MAX 

fclock Clock frequency 0 150 ,s;o 150 0 150 0 150 MHz 

tw Pulse duration, ClK high or low 3.3 9: 3.3 3.3 3.3 ns 

Setup time, Data high 1.3 I 1.4 1.3 1.4 
tsu A or B before CLKABi or ClKBA i ~ 

ns 
Data low 2.4 3 2.4 3 

Hold time, Data high 0.5 .J? 0 0.5 0 
th A or B after CLKABi or ClKBAi 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 Note 5) 

SN54LVT16646 SN74LVT16646 

PARAMETER 
FROM TO Vee = 3.3 V 

Vee=2.7V 
Vee = 3.3 V 

Vee = 2.7 V ONPUT} (OUTPUT) ±O.3V ±O.3V 

MIN MAX MIN MAX MIN TYPt MAX MIN 

fmax 150 150 

tplH CLKBA or 1.8 6 6.9 1.8 3.8 5.7 

CLKAB 
AorB 

tpHl 2.1 5.9 6.6 2.1 3.9 5.7 

tplH 1.3 4.9 ~ 5.6 1.3 3 4.7 
AorB BorA 

-~ tPHl 1 4.8 5.8 1 3.1 4.7 

tpLH 1.4 6.4 -~ 7.4 1.4 4 6.2 
SBAorSAB+ AorB .... 

tpHL 1.4 6.4 7.4 1.4 4.3 6.2 

tpZH 
OE 

1 5J) 7.4 1 3 5.4 
AorB 

~~ tpZL 1 7.5 1 3.1 5.6 

tPHZ 
OE 

2.3 4.15.7 7.1 2.3 4.6 6.5 
AorB 

tpLZ 2.2 6 6.5 2.2 4.5 5.8 

tpZH 1 5.9 7.7 1 3.3 5.7 
DIR AorB 

tpZl 1.2 5.9 7.3 1.2 3.5 5.8 

tpHZ 1.7 7.3 8.5 1.7 4.7 7.2 
DIR AorB 

tpLZ 1.5 7.8 7.4 1.5 4.9 6.6 

t All tYPical values are at VCC = 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. 
NOTE 5: load circuH and voltage waveforms are shown in Section 1. 

PRODUCT PREVIEW Information concerns products In \he _YO or 
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6.7 

6.5 

5.4 

5.6 

7.2 

7.2 

6.4 

6.5 

6.9 

5.9 

6.7 

6.7 

8.3 

7.2 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



SN54LVT16652,SN74LVT16652 
3.3-V ABT 16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS1 - MAY 1992 - REVISED FEBRUARY 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 
(S-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 

• Packaged in Plastic 300-mil Shrink 
Small-Outline (Dl) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mll 
Fine-Pitch Ceramic Flat (WD) Packages 
Using 2S-mll Center-to-Center Spacings 

description 

SN54LVT16652 ... WD PACKAGE 
SN74LVT16652 .•. DGG OR DL PACKAGE 

{fOP VIEW) 

10EAB 1 
1CLKAB 

1SAB 
GND 

Vee 
1A3 

1A6 
1A7 
1A8 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 
Vee 
2A7 
2A8 

GND 
2SAB 

2CLKAB 
20EAB 

"1...._---T 

10EBA 
1CLKBA 
1SBA 
GND 
1B1 
1B2 
Vee 
1B3 
1B4 
1B5 
GND 
1B6 
1B7 
1B8 
2B1 
2B2 
2B3 
GND 
2B4 
2B5 
2B6 
Vee 
2B7 
2B8 
GND 
2SBA 
2CLKBA 
20EBA 

The 'LVT16652 is a 16-bit bus transceiver designed for low-voltage (3.3-V) V CC operation, but with the capability 
to provide a TTL interface to a 5-V system environment. The device can be used as two 8-bit transceivers or 
one 16-bit transceiver. 

Complementary output-enable (OEAB and OEBA) inputs are provided to control the transceiver functions. 
Select-control (SAB and SBA) inputs are provided to select whether real-time or stored data is transferred. A 
low input level selects real-time data, and a high input level selects stored data. The circuitry used for select 
control eliminates the typical decoding glitch that occurs in a multiplexer during the transition between stored 
and real-time data. Figure 1 illustrates the four fundamental bus-management functions that can be performed 
with the 'LVT16652. 

Data on the A or B bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the 
appropriate clock (CLKAB or CLKBA) inputs regardless of the levels on the select-control or output-enable 
inputs. When SAB and SBA are in the real-time transfer mode, it is also possible to store data without using the 
internal D-type flip-flops by simultaneously enabling OEAB and OEBA. In this configuration, each output 
reinforces its input. 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 
SCBS150A - MAY 1992 - REVISED FEBRUARY 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 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 4LVT16652 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 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 I DATAI/Ot 
OPERATiON OR FUNCTiON 

OEAB OEBA CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8 

L H H or L H or L 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 Unspecifiecfl: Store A, hold B 

H H i i X:t: X Input Output Store A in both registers 

L X H or L i X X Unspecified:t: Input Hold A, store B 

L L i i X X:t: Output Input Store B in both registers 

L L X X X L Output Input Real-time Bdata 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 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. 

:t: Select control = L; clocks can occur simultaneously. 
Select control = H; clocks must be staggered in order to load both registers. 
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SN54LVT16652,SN74LVT16652 
3.3-V ABT 16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

< en 
:;) 
ID 

SCBS150A - MAY 1992 - REVISED FEBRUARY 1994 

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 REAL·TIME TRANSFER 
BUSATOBUSB BUS B TO BUSA 

"---v--I "---v--I 
OEBA CLKAB CLKBA SAB SBA OEAB OEBA CLKAB CLKBA SAB 

H i X X X H L HorL HorL H 
X X i X X 

H i i X X 

STORAGE FROM TRANSFER STORED DATA 

A, B, ORAAND B TOAAND/ORB 

Figure 1. Bus-Management Functions 
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SN54LVT16652, SN74LVT16652 
3.3-V ABT 16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS150A- MAY 1992 - REVISED FEBRUARY 1994 

logic symbolt 

10EBA 56 r-. 
1 

EN1 [BA] 
10EAB 

55 
EN2[AB] 

1CLKBA C3 
54 

1SBA G4 
2 

1CLKAB C5 
3 

1SAB G6 
20EBA 29 r-. 

28 
EN7[BA] 

20EAB 
30 

EN8[AB] 

2CLKBA C9 
31 

2SBA G10 
27 

2CLKAB C11 

2SAB 
26 

G12 , f'" 

1A1 
5 ~1 4 30 

V1 U 4 1 

J 50 6 ~1 
2V -

6 
1 6 

1A2 
8 

1A3 
9 

1A4 
10 

1A5 
12 

1A6 
13 

1A7 
14 

1A8 

2A1 
~1 15 10 90 

V7 U 10 1 

J 110 12 ~1 
8V '"--

1 12 
16 

2A2 
17 

2A3 
19 

2A4 
20 

2A5 
21 

2A6 
23 

2A7 
24 

2A8 

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



SN54LYT16652,SN74LYT16652 
3.3-Y ABT 16-BIT BUS TRANSCEIYERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS150A - MAY 1992 - REVISED FEBRUARY 1994 

logic diagram (positive logic) 

10EAB 

1CLKBA-=----i---------i >-------1--, 
1SBA-=----i ......... ~~------, 

1CLKAB 

1SAB --=-----H-+-I >-4----., 

1A 1 ....::5:"'-++--i--I-H 

, 
I 

4----...j--+-+1 
I 
I 
I 

H--H-++...:5=-2 1B1 
I 
I 
I 
I 
I 

oJ 

~------------~v~----------~--~ 
To Seven Other Channels 

20EAB 

2CLKBA-=-----1f-----------I >-------+-, 
2SBA -=------+ ......... >-1>--------, 

2CLKAB 

2SAB -=---H ......... >-<1-------, 

, 
I 

4---+--l--+-+1 I 
I 
I 

H--H-++-.:4=-2 2B1 
I 
I 
I 
I 
I 

oJ 

~------------~v~--------------~ 
To Seven Other Channels 
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SN54LYT16652,SN74LYT16652 
a.a-Y ABT 16-BITBUS TRANSCEIYERS AND REGISTERS 
WITH a-STATE OUTPUTS 
SCBS150A - MAY 1992 - REVISED FEBRUARY 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, Va (see Note 1) .... -0.5 V to 7 V 
Current into any output in the low state, '10: SN54LVT16652 ................................... 96 rnA 

SN74LVT16652 .................................. 128 rnA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16652 ....................... 48 rnA 

SN74LVT16652 ....................... 64 rnA 
Input clamp current, I'K (V, < 0) .......................................................... -50 rnA 
Output clamp current, 10K (Va < 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-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Va > Vee. 
3. The maximum package power dissipation is calculated using a junction temperature of 1500 e and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considerations application .note. 

recommended operating conditions (see Note 4) 
SN54LVT16652 SN74LVT16652 

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 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. 
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SN54LVT16652, SN74LVT16652 
3.3-V ABT 16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCBS150A - MAY 1992 - REVISED FEBRUARY 1994 

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

SN54LVT16652 SN74LVT16652 
PARAMETER TEST CONDITIONS 

MIN MAX MIN 

VIK Vee=2.7V, 11=-18mA -1.2 

Vee = MIN to MAXt, 10H =-100 IlA Vee-0.2 

Vee=2.7V, IOH=-8mA 2.4 2.4 
VOH 

IOH=-24mA 2 
Vee=3V 

10H =-32 mA 2 

10l = 100 IlA 0.2 
Vee =2.7 V 

IOl-24 mA 0.5 

10l= 16 mA 0.4 
VOL 

IOl=32 mA 0.5 
Vee=3V 

10l = 48 mA 0.55 

IOl=64 mA 

Vee=3.6V, VI = Vee or GND ±1 

Vee. 0 or MAXt, VI =5.5V 
Control pins 

10 

II VI =5.5V 20 

Vee= 3.6 V VI = Vee A or B ports+ 5 

VI-O -10 

loff Vee· O, VI or Vo = 0 to 4.5 V 

VI =0.8V 75 75 
II(hold) Vee=3V 

VI =2V 
A orB ports 

-75 -75 

10ZH Vee = 3.6 V, VO=3V 1 

10Zl Vee = 3.6 V, VO=0.5V -1 

Outputs high 0.1 

ICC 
Vee = 3.6 V, 10=0, Outputs low 5 
VI = Vee or GND 

Outputs disabled 0.1 

alee§ 
Vee = 3 Vt03.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

ei VI =3VorO 

eio VO=3 VorO 
.. .. 

t 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 

IlA 

IJA 

IJA 

IJA 
IJA 

rnA 

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 
Widebus™ Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vee) 

• Supports Unregulated Battery Operation 
Down t02.7V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3. V, TA = 25°C 

• 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 300-mll Shrink 
Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Packages 
Using 25-mil Center-to-Center Spacings 

description 

The 'LVT16835 is an 18-bit universal bus driver 
designed for low-voltage (3.3-V) Vec operation, 
but with the capability to provide a TTL interface to 
a 5-V system environment. 

SN54LVT16835, SN74LVT16835 
3.3-V ABT 18-BIT UNIVERSAL BUS DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS309 - MARCH 1994 

SN54LVT16835 •.• WD PACKAGE 
SN74LVT16835 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

V6 
GND 11 

V7 
V8 
V9 

V10 

V11 
V12 

GND 
V13 

V14 
V15 

Vee 
V16 
V17 

GND 

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 

V18 
OE 

A18 

ClK 
lE "l-__ .r GND 

Data flow from A to Y is controlled by the output-enable (OE) input. The device operates 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 Tl'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 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. 

PRODUCT PREVIEW Inlormalion concems pruducts In IIIe formal .. or 
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spsclllcaUons are daolgn goals. Taxas Instruments ........ the right to 
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Copyright © 1994, Texas Instruments Incorporated 
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SN54LVT16835, SN74LVT16835 
3.3-V ABT 18-BIT UNIVERSAL BUS DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS309-MARCH 1994 

logic symbolf 

OE 

CLK 

LE 

V1 

V2 

V3 

V4 

V5 

V6 

V7 

V8 

V9 

V10 

V11 

V12 

V13 

V14 

V15 

V16 

V17 

V18 

FUNCTION TABLE 

INPUTS OUTPUT 

OE LE elK A v 
H X X X Z 

l H X l l 

L H X H H 

l L t L L 

L L t H H 

L l H x Yot 

L L L X Yot 

t Output level before the Indicated steady-state 
input conditions were established, provided 
that CLK was high before LE went low. 

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

27 "- EN1 
30 

2C3 
28 

G 
C3 

G2 

3 
, r-

54 
1'7 1 3D 

5 52 

6 51 

8 49 

9 48 

10 47 

12 45 

13 44 

14 43 

15 42 

16 41 

17 40 

19 38 

20 37 

21 36 

23 34 

24 33 

26 31 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

Al0 

All 

A12 

A13 

A14 

A15 

A16 

A17 

A18 



logic diagram (positive logic) 

OE 27 

ClK --,-30':"-' __ -1 

lE_28 ___ -I 

A 1 ---'54-'-__ --1 

SN54LVT16835,SN74LVT16835 
3.3-V ABT 18-BIT UNIVERSAL BUS DRIVERS 

WITH 3-STATE OUTPUTS 

>---+--+--110 
..... +-IC1 

ClK 

~---~v~--~ 

To 17 Other Channels 

SCBS309 - MARCH 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-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the Input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Va > Vee. 
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. 
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SN54LVT16835,SN74LVT16835 
3.3-V ABT 18-BIT UNIVERSAL BUS DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS309-MARCH 1994 

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 

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

TA Operating free-air temperature 

NOTE 4: Unused or floating conlrollnpuls must be held high or low. 

-!111ExAs 
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-
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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 mA 

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 
SCBS309 - MARCH 1994 

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

SN54LVT16835 SN74LVT16835 
PARAMETER TEST CONDITIONS 

MIN MAX MIN 

VIK Vee = 2.7 V, 11=-18mA -1.2 

Vee = MIN to MAxt, IOH = -100!lA 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 

IOL = 100 IlA 0.2 
Vee=2.7V 

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 = 0 or MAXt, VI =5.5 V 10 

VI = Vee orGND Control pins ±1 

II VI-Vee 1 
Vee=3.6V 

VI-5.5V A inputs+ 20 

VI=O -5 

loff Vee=O, VI or Vo = 0 to 4.5 V 

VI = 0.8 V 75 75 
II(hold) Vee=3V 

VI=2V 
A inputs 

-75 -75 

IOZH Vee = 3.6 V, VO=3V 1 

10Zl Vee = 3.6 V, VO=0.5V -1 

Outputs high 0.1 

ICC 
Vee = 3.6 V, 10=0, Outputs low 5 
VI - Vee or GND 

Outputs disabled 0.1 

Alee§ 
Vee = 3 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 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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MAX 

-1.2 

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 

!lA 

!lA 

!lA 

IlA 
!lA 

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 
Widebus™ Family 

• Supports Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-V Vcc) 

• Supports Unregulated Battery Operation 
Down t02.7V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at VCC = 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 Vcc and GND Pin Configuration 

Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes 
PCB layout 

• Packaged in Plastic 300-mil Shrink 
Small-Outline (Dl) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mll 
Fine-Pitch Ceramic Flat (WD) Packages 
Using 25-mil Center-to-Center Spacings 

description 

SN54LVT16952, SN74LVT16952 
3.3·V ABT 16·BIT REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCBS151A- MAY 1992 - REVISED JANUARY 1994 

SN54LVT16952 ••• WD PACKAGE 
SN74LVT16952 .•• DGG OR DL PACKAGE 

(TOP VIEW) 

10EA8 1 10E8A 
1CLKA8 1CLK8A 

1CLKENA8 1CLKEN8A 
GND GND 

1A1 181 
1A2 1B2 

Vee 
183 

1A4 184 
1A5 185 

GND GND 
1A6 186 
1A7 187 
1A8 188 
2A1 281 
2A2 282 
2A3 283 

GND GND 
2A4 284 
2A5 285 
2A6 286 
Vee Vee 
2A7 287 
2A8 288 

GND GND 
2CLKENA8 2CLKEN8A 

2CLKA8 2CLK8A 
20EA8 20EBA 

The 'LVT16952 is a 16-bit registered transceiver designed for low-voltage (3.3-V) V CC operation, but with the 
capability to provide a TTL interface to a 5-V system environment. The device can be used as two 8-bit 
transceivers or one 16-bit transceiver. Data on the A or B bus is 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 (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 SN54LVT16952 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16952 is characterized for operation from -40°C to 85°C. 

Widebus is a trademark of Texas Instruments Incorporated. 
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SN54LVT16952, SN74LVT16952 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBSI51A- MAY 1992 - REVISED JANUARY 1994 

logic symbolt 

10EBA 

1CLKENBA 

1CLKBA 

10EAB 

1CLKENAB 

1CLKAB 

20EBA 

2CLKENBA 

2CLKBA 

20EAB 

2CLKENAB 

2CLKAB 

1A1 

1A2 

1A3 

1A4 

1A5 
lA6 

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 

G2 

2C6 

EN9 

G7 

7C11 

EN10 

G8 

8C12 ., r-
'173 50 -=-r 60 4'17 

'179 110 -=-r 120 10 V 

tThis symbol is in accordance with ANSIIIEEE 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 
lB6 

1B'1 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 



logic diagram (positive logic) 

1CLKENAB 

1CLKAB -=-----1 
10EBA 

r-----I 1 of 8 
I Channels 

1A1 -=5+----4..-C 
I 
I 
I 
I 

CLKENAB 

H 

X 

L 

L 

X 

SN54LVT16952,SN74LVT16952 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS151A- MAY 1992 - REVISED JANUARY 1994 

FUNCTION TABLEt 

INPUTS OUTPUT 

CLKAB OEAB A B 

X L X BO:t 
L L X BO:t 
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. 

:t Level of B before the indicated steady-state input 
conditions were established. 

1CLKENBA 

1-__ --=5:;:5 1CLKBA 

I 
I 
I 
I 

1 10EAB 

L.. ________ _ _________ .J 

r-----I 1 of 8 
I Channels 

2A1 ..:.;15=t-_---4..-C 
I 
I 
I 
I 

~-----~vr------~ 
To Seven Other Channels 

-----, 
I 

H!--__ +---e~--_l1i_=!4:.2 2B1 

I 
I 
I 
I L.. ________ _ _________ .J 

~------~vr------~ 
To Seven Other Channels 
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S~54LVT16952,SN74LVT16952 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS151A- MAY 1992 - REVISED JANUARY 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: SN54LVT16952 ................................... 96 mA 

SN74LVT16952 .................................. 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16952 ....................... 48 mA 

SN74LVT16952 ....................... 64 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air) (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 only flow 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. 

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 

llt/llv 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 Infonna1lon concerns prod.etaln dlelonnallve or 
~~ phale of devtIopment Characl8~81Ic data and olllar 

_go":~~::nUn~,=;.:::~=.:--tI1erlghtto 

4-98 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54LVT16952 

MIN MAX 

2.7 3.6 

2 ;tt 
Jl>,"{).8 

Yf 5.5 

ril;- -24 

;if 48 

t.W 10 
<{-55 125 

SN74LVT16952 
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 'e 



SN54LVT16952,SN74LVT16952 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCBS151 A - MAY 1992 - REVISED JANUARY 1994 

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

SN54LVT16952 SN74LVT16952 
PARAMETER TEST CONDITIONS 

TYPt TYpt MIN MAX MIN 

VIK Vee = 2.7 V, II =-1SmA -1.2 

Vee = MIN to MAx:!:, 10H = -100 IIA Vee-0.2 Vee-0.2 

Vee =2.7 V, 10Hz-SmA 2.4 2.4 
VOH 

IOH=-24mA 2 
Vee = 3V 

IOH=-32mA 2 

IOl=100J.lA 0.2 
Vee=2.7V 

IOl=24 mA 0.5 

IOl=16mA 0.4 
VOL 

IOl=32 mA 0.5 
Vec=3V 

IOl=4S mA 0.55 

10l= 84 mA . ..'!t. 
Vee=3.6V, VI = Vee or GND §t ±1 

Vee - 0 or MAx:I:, VI =5.5V 
Control pins 

.Ii 10 

II VI =5.5 V ;..v" 20 

Vee = 3.6 V VI-Vee A or B ports§ ~ 1 

VI=O .~ -5 

loff Vee = 0, VI or Vo = 0 to 4.5 V 4." 
VI =O.S V 75 75 

II(hold) Vee=3V 
VI =2V 

I 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 

Aleel! 
Vee-3Vt03.6V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

ei VI=3VorO 4 

eio Vo=3VorO 13 

t All tyPiCal values are at Vee - 3.3 V, T A = 25·e. 
:j: For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
I! This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 

PRODUCT PREVIEW InIonnaUon con ..... products In tho formaUve or Uoalan _ of _opment Chlracto_ da1II end _ 
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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 

J.lA 

J.lA 

J.lA 

J.lA 

J.lA 

mA 

mA 

pF 

pF 
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SN54LVT16952,SN74LVT16952 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS151A- MAY 1992- REVISED JANUARY 1994 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54LVT16952 SN74LVT16952 

Vee=3.3V 
VCC=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 

CLKENhigh 3.3 3& 3.3 3.3 
tw Pulse duration 

~ 
ns 

CLK high or low 3.3 3.3 3.3 

Data before CLK high or low 2.1 P·9 2.1 2.9 

tsu Setup time CLKEN before CLK, 

L ~" 1.6 ns 
data high or low 

1.2 1.2 1.6 

Data after CLK high or low 0.7 ".t:$ 0.7 0.7 0.7 

th Hold time CLKEN after CLK, /! ns 
data 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 Note 5) 

SN54LVT16952 

PARAMETER 
FROM TO Vee = 3.3 V 

Vee=2.7V (INPUT) (OUTPUT) ±O.3V 

MIN MAX MIN MAX 

fmax 150 ~ 
tpLH CLKBAor 2 5.4 §" 6.1 

CLKAB 
AorB R' tpHL 2 5.4 5.7 

tpZH OEBAor 1 4.z: 5.8 

OEAB 
AorB 

~ tpZL 1.2 5.5 

tPHZ OEBAor 2.3ti!>.7 6.1 

OEAB 
AorB 

2.2 "" 5.2 tpLZ 5.3 

- - . t All tYPiCal values are at VCC - 3.3 V, TA - 25 C . 
NOTE 5: Load circuit and voltage waveforms are shown in Section 1. 
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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 
ns 

1.2 2.7 6.5 8 

2.3 3.9 6.3 6.9 

2.2 3.9 5.1 5.3 
ns 
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LVT JTAGIIEEE 1149.1 
Features 

• Compatibility with IEEE Standard 
1149.1-1990 (JTAG) test access port 
(TAP) and boundary-scan architecture 

• EPIC-IIBTt.l BiCMOS process with special 
low-voltage enhancements 

• Expanded Vee range from 2.7 V to 3.6 V 

• EIAJ TSSOP, JEDEC SSOP, and EIAJ 
TQFP fine-pitch surface-mount packaging 

• Bus-hold circuitry 

• 18-bit and 20-bit UBPM architectures 

• Additional SCOPETM instructions available 
such as: 
- Parallel Signature Analysis (PSA) 
- Pseudo-Random Pattern Generation 

(PRPG) 

• Test-mode or normal-mode operation 

• Members of the Texas Instruments 
SCOPETM family of testability products 

• TI has established an alternate source 

Benefits 

• Facilitate testing of complex circuit board 
assemblies via a 4-wire test access port 

• No system throughput or cycle time 
penalty for boundary-scan implementation 

• 3.3-V logic family with equivalent drive 
performance of 5-V ABT logic family - not 
just a recharacterized, scaled CMOS 

• Complete input and output compatibility 
with 5-V signals combined with a pure 
3.3-V internal supply signal - provides 
bidirectional3-V to 5-V translation 

• Functional equivalents to standard ABT 
devices offer system and test designers 
flexible integration options 

• Save valuable board space 

• Reduce component count by eliminating 
need for external pullup or pulldown 
resistors on I/O pins configured as inputs 
left unused or floating 

• Advanced integration, as one UBPM can 
replace nearly all common bus-interface 
logic 

• Built-in self-test feature allows easy 
upgrade for advanced JTAG test 
applications 

• IEEE Standard 1149.1-1990 protocol can 
be bypassed for applications not requiring 
boundary scan 

• Compatible with complete line of 
system-level test products including 
controllers, bus monitors, scan path 
linkers, scan path selectors, 
application-specific products, and very 
large-scale integration products 

• Standardization that comes from a 
common product approach 



Information regarding the tap control state diagram, signal descriptions, and other related JTAG/IEEE 1149.1 
information for the 'LVT18245, 'LVT18502, 'LVT182502, 'LVT18504, 'LVT182504, 'LVT18640, 'LVT18646, 
'LVT182646, 'LVT18652, and 'LVT182652 is similar to that for the' ABT18245. Therefore, this information will 
only be provided in the data sheet for the' ABT18245 in section 9 of the 1993 ABT data book. Please contact 
your local TI sales representative for further information. 
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SN54LVT18245,SN74LVT18245 
3.3-V ABT SCAN TEST DEVICES 

WITH 18-BIT BUS TRANSCEIVERS 
SCBS161A - AUGUST 1993 - REVISED MARCH 1994 

SN54LVT18245 ••• WD PACKAGE • Members of the Texas Instruments 
SCOPETM Family of Testability Products SN74LVT18245 •.• DGG OR DL PACKAGE 

• Members of the Texas Instruments 
Wldebus ™ Family 

• State-of-the-Art 3.3-V ABT Design Supports 
Mixed-Mode Signal Operation (SOV Input 
and Output Voltages With 3.3-V Vee) 

• Support Unregulated Battery Operation 
Down to 2.7 V 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port and 
Boundary-Scan Architecture 

• SCOPETM Instruction Set 
- IEEE Standard 1149.1-1990 Required 

Instructions and Optional CLAMP and 
HIGHZ 

- Parallel Signature Analysis at Inputs 
- Pseudo-Random Pattern Generation 

From Outputs 
- Sample InputsIToggle Outputs 
- Binary Count From Outputs 
- Device Identification 
- Even-Parity Opcodes 

• Packaged in Plastic 30o-mil Shrink 
Small-Outline (DL) and Thin Shrink 
Smail-Outline (DGG) Packages and 38o-mll 
Fine-Pitch Ceramic Flat (WD) Packages 
Using 25-mil Center-to-Center Spacings 

description 

(TOP VIEW) 

1DIR 10E 
181 1A1 
182 1A2 

GND GND 
1A3 
1A4 

Vee 7 Vee 
185 1A5 
186 1A6 
187 1A7 

GND GND 
188 1A8 
189 1A9 
281 2A1 
282 2A2 
283 2A3 
284 2A4 

GND GND 
285 2A5 
286 2A6 
287 2A7 
Vee Vee 
288 2A8 
289 2A9 

GND GND 
2DIR 20E 
TDO TDI 
TMS TCK 

The SN54LVT18245 and SN74LVT18245 scan test devices with 18-bit bus transceivers are members of the 
Texas Instruments SCOPETM testability IC family. This family of devices supports IEEE Standard 1149.1-1990 
boundary scan to facilitate testing of complex circuit board assemblies. Scan access to the test circuitry is 
accomplished via the 4-wire test access port (TAP) interface. 

Additionally, these devices are designed specifically for low-voltage (3.3-V) Vce operation, but with the 
capability to provide a TIL interface to a 5-V system environment. 

In the normal mode, these devices are 18-bit noninverting bus transceivers. They can be used either as two 9-bit 
transceivers or one 18-bit transceiver. The test circuitry can be activated by the TAP to take snapshot samples 
of the data appearing at the device pins or to perform a self test on the boundary test cells. Activating the TAP 
in the normal mode does not affect the functional operation of the SCOPETM bus transceivers. 

Data flow is controlled by the direction-control (DIR) and output-enable (OE) inputs. Data transmission is 
allowed from the A bus to the B bus or from the B bus to the A bus depending upon the logic level at DIR. The 
output-enable (OE) can be used to disable the device so that the buses are effectively isolated. 

seOPE and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW InIormaIIon concern. products In ilia _live or 
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Copyright © 1994. Texas Instruments Incorporated 
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SN54LVT18245, SN74LVT18245 
3.3-V ABT SCAN TEST DEVICES 
WITH 18-BIT BUS TRANSCEIVERS 
SCBS161A - AUGUST 1993 - REVISED MARCH 1994 

description (continued) 

5-6 

In the test mode, the normal operation of the SCOppM bus transceivers is inhibited and the test circuitry is 
enabled to observe and control the 110 boundary of the device. When enabled, the test circuitry can perform 
boundary scan test operations according to the protocol described in IEEE Standard 1149.1-1990. 

Four dedicated test pins are used to observe and control the operation of the test circuitry: test data input (TO I), 
test data output (TOO), test mode select (TMS), and test clock (TCI<). Additionally, the test circuitry can perform 
other testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation 
from data outputs. All testing and scan operations are synchronized to the TAP interface. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVT18245 is available in TI's shrink small-outline (OL) and thin shrink small-outline (OGG) packages, 
which provide twice the 110 pin count and functionality of standard small-outline packages in the same 
printed-circuit~board area. 

The SN54LVT18245 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT18245 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(normal mode, each 9-blt section) 

INPUTS 
OPERATION 

OE DIR 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

-!!1TEXAS 
INSTRUMENTS 

POST OFACE BOX 655303 • DALLAS. TEXAS 75265 



functional block diagram 

10lR ""':"-_-f 

10E -=5:,=..6_-f 

1A1 

20lR -=2:..:..6_-f 

20E ...;;3:.,;..1_-1 

2A1 

TOI 

TMS 

TCK 

r----
1 

43 1 

VCC 

30 

VCC 

28 

29 

1 
1 L. ____ _ 

Boundary-Scan Register 

One of Nine Channels 

One of Nine Channels 

TAP 
Controller 
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SN54LVT18245,SN74LVT18245 
3.3-V ABT SCAN TEST DEVICES 

WITH 18-BIT BUS TRANSCEIVERS 
SCBS161A - AUGUST 1993 - REVISED MARCH 1994 

.-+_2:'-1B1 

.... _14.;....2B1 

1 
1 _____ .J 

27 TOO 
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SN54LVT18245, .SN74LVT18245 
3.3-V ABT SCAN TEST DEVICES 
WIT Ii 18-BIT BUS TRANSCEIVERS 
SCBS161A-AUGUST 1993 - REVISED MARCH 1994 

TERMINAL NAME 

1A1-1A9,2A1-2A9 

181-189,281-289 

101R,201R 

GNO 

10E,20E 

TCK 

TOI 

TOO 

TMS 

VCC 

Terminal Functions 

DESCRIPTION 

Normal-function A-bus I/O ports. See function table for normal-mode logic. 

Normal-function 8-bus 1/0 ports. See function table for normal-mode logic. 

Normal-function direction controls. See function table for nonnal-mode logic. 

Ground 

Normal-function output enables. See function table for normal-mode logic. 

Test clock. One ofiour terminals required by I EEE Standard 1149.1-1990. Test operations olthe device are synchronous 
to the test clock. Data is captured on the rising edge of TCK and outputs change on the falling edge of TCK. 

Test data input. One of fourtenninals required by IEEE Standard 1149.1-1990. TOI is the serial input for shifting data 
through the instruction register or selected data register. An internal pullup forces TOI to a high level if left unconnected. 

Test data output. One offourterminals required by IEEE Standard 1149.1-1990. TOO is the serial outputfor shifting data 
through the instruction register or selected data register. 

Test mode select. One offourtenninals required by IEEE Standard 1149.1-1990. TMS directs the device through its test 
access port (TAP) controller states. An internal pullup forces TMS to a high level if left unconnected. 

Supply voltage 

~TEXAS 
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SN54LVT18245,SN74LVT18245 
3.3-V ABT SCAN TEST DEVICES 

WITH 18-BIT BUS TRANSCEIVERS 
SCBS161A - AUGUST 1993 - REVISED MARCH 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: SN54LVT18245 ................................... 96 mA 

SN74LVT18245 .................................. 128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT18245 ....................... 48 mA 

SN74LVT18245 ....................... 64 mA 
Input clamp current, 11K (VI < 0) ........................................................•. -50 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DGG package ............................... 1 W 

DL package ............................... 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 can be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Va > vee. 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input vo~age 

VII- low-level input voltage 

VI Input vo~age 

IOH High-level output current 

IOl low-level output current 

IOl:/: low-level output current 

at/av Input transition rise or fall rate 

TA . Operating free-air temperature 

:/: Current duty cycle :s 50%, f ~ 1 kHz 

I Outputs enabled 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN541-VT18245 SN741-VT18245 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 

2 2 

0.8 0.8 

5.5 5.5 

-24 -32 

24 32 

48 64 

10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

·mA 

mA 

mA 

nsN 

·C 
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SN54LVT18245,SN74LVT18245 
3.3·V ABT SCAN TEST DEVICES 
WITH 18·BIT BUS TRANSCEIVERS 
SCBS161 A- AUGUST 1993 - REVISED MARCH 1994 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 3) 

SN54LVT18245 SN74LVT18245 
PARAMETER TEST CONDITIONS 

MIN TYPt MAX MIN TYpf 

VIK Vee=2.7V, 11--18mA -1.2 

Vee = MIN to MAxI:, 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=-32 rnA 2 

10L = 100 JJA 0.2 
Vee=2.7V 

IOL=24 rnA 0.5 

10L= 16 rnA 0.4 
VOL 

IOL=32mA 0.5 
Vee-3 V 

10L = 48 rnA 0.55 

iOL-64 rnA 

Vee=3.6V; VI = Vee or GND DIR,OE, ±1 

Vee = 0 or MAX:t:, VI =5.5 V TeK 10 

VI =5.5 V 50 

VI-Vee TDI, TMS 1 
II 

VI =0 -100 
Vee=3.6V 

VI =5.5 V 20 

VI = Vee Aor B ports§ 1 

VI·O -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 or B ports 

-75 -75 

10ZH Vee =3.6 V, VO=3V 1 

10ZL Vee=3.6V, VO=0.5V -1 

Outputs high 2 

lee 
Vee =3.6 V, 10- 0, Outputs low 15 
VI = Vee or GND Outputs 

disabled 
2 

aleel! 
Vee =3 V to 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

ei VI = 3 VorO 4 

eio Vo=3VorO 11 

eo Vo =3VorO 8 

t All typical values are at Vee = 3.3 V, TA = 25°e. 
:t: For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
I! This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
NOTE 3: Product preview specifications are deSign goals only and are subject to change without notice. 
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4 

11 

8 

MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

50 

1 

-100 

20 

1 

-5 

±100 

1 

-1 

2 

15 

2 

0.2 

UNIT 

V 

V 

V 

JJA 

jJA 

JJA 

JJA 
jJA 

rnA 

rnA 

pF 

pF 

pF 



SN54LVT18245,SN74LVT18245 
3.3-V ABT SCAN TEST DEVICES 

WITH 18-BIT BUS TRANSCEIVERS 
SCBS161 A - AUGUST 1993 - REVISED MARCH 1994 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (test mode) (see Notes 3 and 4) 

SN54LVT18245 SN74LVT18245 

VCe=3.3V 
VCC=2.7V 

Vee = 3.3 V 
±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency TCK 0 25 

tw Pulse duration TCK high or low 20 
A, S, DIR, or OE before TCKt 8 

tsu Setup time TOI before TCKi 8 

TMS before TCKi 6 

A, S, DIR, or OE after TCKi 1 

th Hold time TDI after TCKi 1 

TMS after TCKi 1 

ld Delay time Power up to TCKi 50 

tr Rise time VCC power up 1 

NOTES: 3. Product preview specifications are design goals only and are subject to change without notice. 
4. Load circuit and voltage waveforms are shown in Section 1. 
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Vee = 2.7 V 

MIN MAX 

UNIT 

MHz 

ns 

ns 

ns 

ns 

lIS 
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SN54LVT18245,SN74LVT18245 
3.3-V ABT SCAN TEST DEVICES 
WITH 18-BIT BUS TRANSCEIVERS 
SCBS161 A - AUGUST 1993 - REVISED MARCH 1994 

switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (normal mode) (see Notes 3 and 4) 

SN54LVT18245 SN74LVT18245 

PARAMETER 
FROM TO VCC=3.3V 

Vcc= 2.7 V 
VCC=3.3V 

VCC=2·7V UNIT (INPUT) (OUTPUT) ±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX MIN MAX 

tPLH 
AorB BorA 

1.5 6.5 
ns 

tpHL 1.5 6.5 

tpZH 
OE 

3 9 
BorA ns 

tpZL 3 9 

tpHZ 
OE 

3 9.5 
BorA ns 

tpLZ 3 9.5 

switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (test mode) (see Notes 3 and 4) 

SN54LVT18245 SN74LVT18245 

PARAMETER 
FROM TO Vce=3.3V 

Vee = 2.7 V 
Vee = 3.3 V 

(INPUT) (OUTPUT) ±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX 

fmax TCK,!. 25 

tpLH 
TCK,I. AorB 

3 22 

tpHL 3 22 

tpLH 
TCK,I. TOO 

2 12 

tpHL 2 12 

tpZH 
TCK,I. 

3 22 
AorB 

tpZL 3 22 

tpZH 
TCK,I. 

2 12 
TOO 

tPZL 2 12 

tPHZ 
TCK,I. 

3 22 
AorB 

tPLZ 3 22 

tPHZ 
TCK,I. 

2 15 
TOO 

tpLZ 2 15 
.. 

NOTES: 3. Product preview specifications are deSign goals only and are sublect to change without notice . 
4. Load circuit and voltage waveforms are shown in Section 1. 
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Vee=2.7V 

MIN MAX 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 



SN54LVT18502,SN54LVT182502,SN74LVT18502,SN74LVT182502 
3.3-V ABT SCAN TEST DEVICES 

WITH 18-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS162A - AUGUST 1993 - REVISED MARCH 1994 

• Members of the Texas Instruments 
SCOPETM Family of Testability Products 

• Members of the Texas Instruments 
W/debus ™ Family 

• State-of-the-Art 3.3-V ABT Design Supports 
Mixed-Mode Signal Operation (5-V Input and 
Output Voltages With 3.3-V VCC) 

• Support 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 

• Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port 
and Boundary-Scan Architecture 

• SCOPE ™ Instruction Set 
- IEEE Standard 1149.1-1990 Required 

Instructions and Optional CLAMP and 
HIGHZ 

- Parallel Signature Analysis at Inputs 
- Pseudo-Random Pattern Generation 

From Outputs 
- Sample InputsIToggle Outputs 
- Binary Count From Outputs 
- Device Identification 
- Even-Parity Opcodes 

• Bus-Hold Data Inputs Eliminate the Need for 
External Pullup Resistors 

• B-Port Outputs of 'LVT182502 Devices Have 
Equivalent 25-0 Series Resistors, So No 
External Resistors Are Required 

• Packaged in 64-Pln Plastic Thin Quad Flat 
(PM) Packages Using 0.5-mm 
Center-to-Center Spacings and 68-Pin 
Ceramic Quad Flat (HV) Packages Using 
25-mll Center-to-Center Spacings 

SN54LVT18502, SN54LVT182502 ••• HV PACKAGE 
(TOP VIEW) 

.... U5c<go CI)~O)ffic .... 10) 0) 0) ~ < 1< 
~~~~~~~~~~~~~~~~§ 
9 8 7 654321 68 67 66 65 64 63 62 61 

1A3 10 60 184 
1A4 11 59 185 
1A5 12 58 186 

GND 13 57 GND 
1A6 14 56 187 
1A7 15 55 188 
1A8 16 54 189 
1A9 17 53 VCC 
NC 18 52 NC 

Vec 19 51 281 
2A1 20 50 282 
2A2 21 49 283 
2A3 22 48 284 

GND 23 47 GND 
2A4 24 46 285 
2A5 25 45 286 
2A6 26 44 287 

NC - No intemal connection 

SCOPE, Widebus, and UBT are trademarks of Texas Instruments Incorporated. 
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SN54LVT18502, SN54LVT182502,SN7 4LVT18502, SN74LVT182502 
3.3-V ABT SCAN TEST DEVICES 
WITH 18-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS162A- AUGUST 1993 - REVISED MARCH 1994 

SN74LVT18502, SN74LVT182502 ••• PM PACKAGE 
(TOP VIEW) 

III < 

I~ III ~ III < I~ 
~~~~~d88~d~~~Cii~~ 
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45 GND 
44 187 
43 188 
42 189 
41 Vee 
40 281 
39 282 
38 283 
37 284 
36 GND 

35 285 
34 286 
33 287 

description 

5--14 

The 'LVT18502 and 'LVT182502 scan test devices with 18-bit universal bus transceivers are members of the 
Texas Instruments SCOPETM testability IC family. This family of devices supports IEEE Standard 1149.1-1990 
boundary scan to facilitate testing of complex circuit board assemblies. Scan access to the test circuitry is 
accomplished via the 4-wire test access port (TAP) interface. 

Additionally, these devices are designed specifically for low-voltage (3.3-V) Vee operation, but with the 
capability to provide a TTL interface to a 5-V system environment. 

In the normal mode, these devices are 18-bit universal bus transceivers that combine D-type latches and D-type 
flip-flops to allow data flow in transparent, latched, or clocked modes. They can be used either as two 9-bit 
transceivers or one 18-bit transceiver. The test circuitry can be activated by the TAP to take snapshot samples 
of the data appearing at the device pins or to perform a self test on the boundary ~est cells. Activating the TAP 
in the normal mode does not affect the functional operation of the SCOppM universal bus transceivers. 

Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock (CLKAB and CLKBA) inputs. For A-to-B data flow, the device operates in the transparent mode when 
LEAB is high. When LEAB is low, the A-bus data is latched while CLKAB is held at a statiC low or high logic level. 
Otherwise, if LEAB is low, A-bus data is stored on a low-to-high transition of CLKAB. When OEAB is low, the 
B outputs are active. When OEAB is high, the B outputs are in the high-impedance state. B-to-A data flow is 
similar to A-to-B data flow but uses the OEBA, LEBA, and CLKBA inputs. 
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description (continued) 

SN54LVT18502,SN54LVT182502,SN74LVT18502,SN74LVT182502 
3.3-V ABT SCAN TEST DEVICES 

WITH 18-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS162A-AUGUST 1993-REVISED MARCH 1994 

In the test mode, the normal operation of the SCOPETM universal bus transceivers is inhibited, and the test 
circuitry is enabled to observe and control the 1/0 boundary of the device. When enabled, the test circuitry 
performs boundary scan test operations according to the protocol described in IEEE Standard 1149.1-1990. 

Four dedicated test pins are used to observe and control the operation of the test circuitry: test data input (TOI), 
test data output (TOO), test mode select (TMS), and test clock (TCI<). Additionally, the test circuitry can perform 
other testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation 
from data outputs. All testing and scan operations are synchronized to the TAP interface. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The B-port outputs of 'LVT182502, which are designed to source or sink up to 12 mA, include 25-0 series 
resistors to reduce overshoot and undershoot. 

The SN54LVT18502 and SN54LVT182502 are characterized for operation over the full military temperature 
range of -55°C to 125°C. The SN74LVT18502 and SN74LVT182502 are characterized for operation from 
-40°C to 85°C. 

OEAB 

L 

L 

L 

L 

L 

H 

FUNCTION TABLEt 
(normal mode, each register) 

INPUTS 

LEAB CLKAB A 

L L X 

L i L 

L i H 

H X L 

H X H 

X X X 

OUTPUT 
B 

Boi 

L 

H 

L 

H 

Z 

t A-to-B data flow IS shown. B-to-A data flow IS similar 
but uses OEBA, LEBA, and CLKBA. 

i Output level before the indicated steady-state input 
conditions were established. 
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SN54LVT18502, SN54LVT182502, SN74LVT18502, ·SN74LVT182502 
3.3-VABT SCAN TEST DEVICES 
WITH 18-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBSl62A - AUGUST 1993 -REVISED MARCH 1994 

functional block diagram 

Boundary-Scan Reglater 

1LEAB 

1CLKAB 

1LEBA 

1CLKBA 

1A1 

---, 
I 
I 

I 
I 

-----------------~~~~--~ 
2LEAB 

2CLKAB 

2LEBA 

2CLKBA 

2A1 

---, 
I 
I 

I 
I 

'-I--"-f---t' ___ I 

51 1B1 

40 2B1 

1--__ -1 >_-,,58.;;... TOO 

Pin nClmbers shown are for the PM package. 
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TER~INAL NAME 

lA1-1A9, 
2Al-2A9 

1 B1-1 B9, 
2Bl-2B9 

1 CLKAB, 1 CLKBA, 
2CLKAB, 2CLKBA 

GNO 

1 LEAB, 1 LEBA, 
2LEAB, 2LEBA 

10EAB,10EBA, 
20EAB, 20EBA 

TCK 

TOI 

TOO 

TMS 

VCC 

SN54LVT18502,SN54LVT182502,SN74LVT18502,SN74LVT182502 
3.3-V ABT SCAN TEST DEVICES 

WITH 18-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS162A - AUGUST 1993 - REVISED MARCH 1994 

Terminal Functions 

DESCRIPTION 

Normal-function A-bus 1/0 ports. See function table for normal-mode logic. 

Normal-function B-bus 1/0 ports. See function table for normal-mode logic. 

Normal-function clock inputs. See function table for normal-mode logic. 

Ground 

Normal-function latch enables. See function table for normal-mode logiC. 

Normal-function output enables. See function table for normal-mode logic. 

Test clock. One of four terminals required by IEEE Standard 1149.1-1990. Test operations of the device are synchronous 
to the test clock. Data is captured on the rising edge of TCK and outputs change on the falling edge of TCK. 

Test data input. One of four terminals required by IEEE Standard 1149.1-1990. TOI is the serial input for shifting data 
through the instruction register or selected data register. An internal pull up forces TOI to a high level if left unconnected. 

Test data output. One offour terminals required by IEEE Standard 1149 .. 1-1990. TOO is the serial output for shifting data 
through the instruction register or selected data register. 

Test mode select. One offour terminals required by IEEE Standard 1149.1-1990. TMS directs the device through its test 
aocess port (TAP) controller states. An intemal pullup forces TMS to a high level if left unconnected. 

Supply voltage 
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SN54LVT18502, SN54LVT182502, SN74LVT18502, SN74LVT182502 
3.3-V ABT SCAN TEST DEVICES 
WITH 18-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS162A-AUGUST 1993- REVISED MARCH 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: SN54LVT18502 ................................... 96 rnA 

SN54LVT182502 (Aport or TOO) .................... 96 rnA 
SN54LVT182502 (8 port) ........................... 30 rnA 
SN74LVT18502 .................................. 128 rnA 
SN74LVT182502 (A port or TOO) ................... 128 rnA 
SN74LVT182502 (8 port) ........................... 30 rnA 

Current into any output in the high state, 10 (see Note 2): SN54LVT18502 ....................... 48 rnA 
SN54LVT182502 (A port or TDO) ....... 48 rnA 
SN54LVT182502 (8 port) .............. 30 rnA 
SN74LVT18502 ....................... 64 rnA 
SN74LVT182502 (A port or TDO) ....... 64 rnA 
SN74LVT182502 (8 portj .............. 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): PM package (see Note 3) .................... 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 can be exceeded il the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > V ce. 
3. A 75-mil trace length was used to calculate SJA. 

recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-Jevel output current 

IOL:j: Low-level output current 

at/av Input transition rise or fall rate 

TA Operating Iree-air temperature 

:j: Current duty cycle S 50%. I ~ 1 kHz 

5-18 
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SN54LVT18502 SN74LVT18502 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 

2 2 

0.8 0.8 

5.5 5.5 

-24 -32 

24 32 

48 64 

10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

mA 

ns/V 

·C 



SN54LVT18502,SN54LVT182502,SN74LVT18502,SN74LVT182502 
3.3-V ABT SCAN TEST DEVICES 

WITH 18-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBSl62A - AUGUST 1993 - REVISED MARCH 1994 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 4) 

SN54LVT18502 SN74LVT18502 
PARAMETER TEST CONDITIONS 

TYPt TYPt MIN MAX MIN 

VIK Vee =2.7 V, 11=-18mA -1.2 

Vee = MIN to MAX:l:, IOH = -100!lA 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 

IOL = 100!lA 0.2 
Vee=2.7V 

IOL - 24 mA 0.5 

IOL=16mA 0.4 
VOL 

IOL=32 mA 0.5 
Vee=3V 

IOL=48mA 0.55 , 

IOL=64 mA 

Vee=3.6V, VI = Vee or GND elK, lE, OE, ±1 

Vee = 0 or MAX:l:, VI =5.5 V TeK 10 

VI =5.5V 50 

VI = Vee TDI, TMS 1 
II 

VI =0 -100 
Vee = 3.6 V 

VI =5.5 V 20 

VI = Vee A or B ports§ 1 

VI-O -5 

I off Vee = 0, Vl orVO=0104.5V 

VI =0.8V 75 75 
I I (hold) Vee=3V 

VI=2V 
A or B ports 

-75 -75 

IOZH Vee = 3.6 V, VO=3V 1 

IOZl Vee =3.6 V, Vo = 0.5 V -1 

Outputs high 2 

lee 
Vee = 3.6 V, 10=0, Outputs low 15 
VI - Vee or GND 

Outputs disabled 2 

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=3VorO 4 

eio Vo = 3 VorO 11 

eo Vo=3VorO 8 

t All typical values are at Vee = 3.3 V, TA = 25°e. 
:l: 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 TIL voltage level rather than Vee or GND. 
NOTE 4: Product preview specifications are design goals only and are subject to change without notice. 
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4 

11 

8 

MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

50 

1 

-100 

20 

1 

-5 

±100 

1 

-1 

2 

15 

2 

0.2 

UNIT 

V 

V 

V 

!lA 

IIA 

IIA 

IIA 
IIA 

mA 

mA 

pF 

pF 

pF 
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SN54LVT18502, SN54LVT182502, SN74LVT18502, SN74LVT182502 
3.3~V ABT SCAN TEST DEVICES 
WITH 18-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS162A - AUGUST 1993 - REVISED MARCI-(1994 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (normal mode) (see Notes 4 and 5) 

SN54LVT18502 SN74LVT18502 

Vee = 3.3 V 
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 CLKAB or CLKBA 0 100 MHz 

Pulse duration 
CLKAB or CLKBA high or low 5 

tw ns 
LEAB or LEBA high 5 
A before CLKABi or 

5 B before CLKBAi 
tsu Setup time 

A before LEAB-!, or B I CLK high 5 ns 

beforeLEBM ICLKlow 5 
A after CLKABi or 

0 
th Hold time B after CLKBA i ns 

A after LEAB-!, or B after- LEBM 2 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (test mode) (see Notes 4 and 5) 

SN54LVT18502 SN74LVT18502 

Vee=3.3V Vee = 2.7 V 
Vee=3.3V 

±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency TCK 0 25 

tw Pulse duration TCK high or low 20 

A, B, ClK, LE, or OE before TcKi 8 

tsu Setup time TDI before TCKi 8 

TMS before TcKi 6 

A, B, CLK, LE, or OE after TcKi 1 

th Hold time TDI after TcKi 1 

TMS after TCKi 1 

Id Delay time Power up to TCKi 50 

tr Rise time VCC power up 1 

NOTES: 4. Product preview specifications are design goals only and are subject to change without notice. 
5. Load circuit and voltage waveforms are shown in Section 1 . 
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SN54LVT18502,SN54LVT182502,SN74LVT18502,SN74LVT182502 
3.3-V ABT SCAN TEST DEVICES 

WITH 18-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS162A - AUGUST 1993 - REVISED MARCH 1994 

switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (normal mode) (see Notes 4 and 5) 

SN54LVT18502 SN74LVT18502 

PARAMETER FROM TO Vee=3.3V 
Vee=2.7V 

Vee = 3.3 V 
Vee=2.7V UNIT 

(INPUn (OUTPUn ±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX MIN MAX 

fmax CLKAB or CLKBA 100 MHz 

tpLH 2 7 
AorB BorA ns 

tpHL 2 7 

tpLH 2.5 8.5 
CLKAB or CLKBA BorA ns 

tpHL 2.5 8.5 

tpLH 2.5 9 
LEAB or LEBA BorA ns 

tpHL 2.5 9 

tpZH 
OEABorOEBA 

2 10 
BorA ns 

tpZL 2 10 

tPHZ 
OEABorOEBA BorA 

2.5 9 
ns 

tpLZ 2.5 9 

switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (test mode) (see Notes 4 and 5) 

SN54LVT18502 SN74LVT18502 

PARAMETER 
FROM TO Vee = 3.3 V Vee=2.7V 

Vee=3.3V 
(INPUT) (OUTPUT) ±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX 

fmax TCK 25 

tpLH 3 22 
TCKJ.. AorB 

tpHL 3 22 

tpLH 
TCKJ.. 

2 12 
TOO 

tPHL 2 12 

tpZH 
TCKJ.. 

3 22 
AorB 

tpZL 3 22 

tpZH 
TCKJ.. 

2 12 
TOO 

tpZL 2 12 

tPHZ 3 22 
TCKJ.. AorB 

tpLZ 3 22 

tpHZ 
TCKJ.. 

2 15 
TOO 

tpLZ 2 15 
.. 

NOTES: 4. Product preview speclflcallons are deSign goals only and are subject to change without nollce . 
5. Load circuit and voltage waveforms are shown in Section 1. 
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ns 

ns 

ns 

ns 
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SN54LVT18502, SN54LVT182502, SN74LVT18502j SN74LVT182502 
3.3-V ABT SCAN TEST DEVICES 
WITH 18-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBSl62A- AUGUST 1993 - REVISED MARCH 1994 

recommended operating conditions 
SN54LVT182502 

MIN MAX 

Vee Supply voltage 2.7 3.6 

VIH High-level input voltage 2 

Vil Low-level input voltage 0.8 

VI Input voltage 5.5 

Aport, TOO -24 
IOH High-level output current 

Bport -12 

. Aport, TOO 24 
IOl low-level output current 

B port 12 

IOlt low-level output current Aport, TOO 48 

Ilt/Ilv Input transition rise or fall rate Outputs enabled 10 

TA Operating free-air temperature -55 125 
~ -
I \,;urrent duty cycle S 50%, f 2: 1 kHz 
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SN74LVT182502 
UNIT 

MIN MAX 

2.7 3.6 V 

2 V 

0.8 V 

5.5 V 

-32 
mA 

-12 

32 
mA 

12 

64 mA 

10 nsN 

-40 85 °e 



SN54LVT18502,SN54LVT182502,SN74LVT18502,SN74LVT182502 
. 3.3·V ABT SCAN TEST DEVICES 

WITH 18·BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS162A - AUGUST 1993 - REVISED MARCH 1994 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 4) 

SN54LVT182502 SN74LVT182502 
PARAMETER TEST CONDITIONS 

TYPt TYPt MIN MAX MIN 

VIK Vee = 2.7 V, II =-18mA -1.2 

Vee = MIN to MAX:t:, 10H = -100 IJA Vee-0.2 Vee-0.2 

Vee = 2.7 V, IOH=-8mA 2.4 2.4 

VOH 10H =-24 rnA 
Aport, TDO 

2 

Vee=3V 10H =-32 rnA 2 

IOH=-12rnA B port 2 2 

10L = 100 IlA 0.2 
Vee = 2.7 V 

10L = 24 mA 0.5 

IOL=16mA 0.4 

VOL IOL=32mA 
Aport, TDO 

0.5 

Vee = 3V 10L. 48 mA 0.55 

10L = 64 mA 

10L= 12 mA Bport 0.8 

Vee = 3.6 V, VI = Vee or GND eLK, LE,OE, ±1 

Vee = 0 or MAX:t:, VI =5.5V TeK 10 

VI =5.5 V 50 

VI = Vee TDI, TMS 1 
II 

VI =0 -100 
Vee = 3.6 V 

VI =5.5V 20 

VI = Vee AorB ports§ 1 

VI =0 -5 

loff Vee = 0, 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=0.5V -1 

Outputs high 2 

ICC 
Vee = 3.6 V, 10=0, Outputs low 20 
VI = Vee or GND 

Outputs disabled 2 

Aleel! 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs ai Vee or GND 

ei VI = 3 VorO 4 

eio VO=3 VorO 11 

Co Vo=3VorO 8 

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 . 
I! This is the increase in supply current for each input that is althe specified TTL voltage level rather than Vee or GND. 
NOTE 4: Product preview specifications are design goals only and are subject to change without notice. 
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-1.2 
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0.8 
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10 

50 

1 

-100 

20 

1 

-5 

±100 

1 

-1 

2 

20 

2 

0.2 

UNIT 

V 

V 

V 

IlA 

IlA 

IlA 

IlA 
IJA 

rnA 

mA 

pF 

pF 

pF 
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SN54LVT18502, SN54LVT182502, SN74LVT18502, SN74LVT182502. 
3.3·V ABT SCAN TEST DEVICES 
WITH 18-BIT UNIVERSAL BUS TRANSCEIVERS 
SGBS162A- AUGUST 1993 - REVISED MARCH 1994 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (normal mode) (see Notes 4 and 5) 

SN54LVT182502 SN74LVT182502 

Vee=3.3V VCC=2.7V Vee = 3.3 V VeC=2.7V UNIT ±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX MIN MAX 

fclock Clock frequency CLKAS or CLKSA 0 100 MHz 

Pulse duration 
CLKAS or CLKSA high or low 5 

tw ns 
LEAS or LESA high 5 

A before CLKASi or 
5 S before CLKSA i 

Isu Setup time 
A before LEABJ. or B I CLK high 5 ns 

before LEBAJ. I CLKlow 5 

A after CLKABi or 
0 

th Hold time B after CLKBA i ns 
A after LEABJ. or B after LEBAJ. 2 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (test mode) (see Notes 4 and 5) 

SN54LVT182502 SN74LVT182502 

vee = 3.3 V Vee=2.7V Vee=3.3V 
±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency TCK 0 25 

tw Pulse duration TCK high or low 20 

A, B, CLK, LE, or OE before TcKi 8 

tsu Setup time TOI before TCKi 8 

TMS before TCKi 6 

A, B, CLK, LE, or OE after TcKi 1 

th Hold time TDI after TCKi 1 

TMS after TCKi 1 

lei Oelaytime Power up to TCKi 50 

tr Rise time VCCpowerup 1 

NOTES: 4. Product preview specifications are design goals only and are subject to change without notice. 
5. Load circuit and voltage waveforms are shown In Section 1. 
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3.3-V ABT SCAN TEST DEVICES 

WITH 18-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBSI62A-AUGUST 1993- REVISED MARCH 1994 

switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (normal mode) (see Notes 4 and 5) 

SN54LVT182502 SN74LVT182502 

PARAMETER FROM TO Vce=3.3V 
Vee=2.7V 

Vec = 3.3 V 
Vec=2.7V UNIT 

(INPUT) (OUTPUT) ±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX MIN MAX 

fmax CLKAB or CLKBA 100 MHz 

tPLH 2 8 
AorB BorA ns 

tpHL 2 8 

tpLH 2.5 9.5 
CLKAB or CLKBA BorA ns 

tpHL 2.5 9.5 

tPLH 2.5 10 
LEAB or LEBA BorA ns 

tPHL 2.5 10 

tpZH 
OEABorOEBA 

2 11 
BorA ns 

tpZL 2 11 

tPHZ 
OEABorOEBA 

2.5 9 
BorA ns 

tpLZ 2.5 9 

switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (test mode) (see Notes 4 and 5) 

SN54LVT182502 SN74LVT182502 

PARAMETER 
FROM TO Vee = 3.3 V 

Vce=2.7V 
Vee=3.3V 

(INPUT) (OUTPUT) ±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX 

fmax TCK 25 

tpLH 
TCK,J. 

3 25 
AorB 

tpHL 3 25 

tpLH 
TCK,J. 

2 12 
TOO 

tpHL 2 12 

tpZH 
TCK,J. 

3 25 
AorB 

tpZL 3 25 

tpZH 
TCK,J. 

2 12 
TOO 

tpZL 2 12 

tpHZ 
TCK,J. AorB 

3 25 

tpLZ 3 25 

tPHZ 
TCK,J. 

2 15 
TDO 

tpLZ 2 15 

NOTES: 4. Product preview speclficallons are design goals only and are subject to change without notice. 
5. Load circuit and voltage waveforms are shown in Section 1 . 
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Vce=2.7V 

MIN MAX 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

5-25 

;: 
W 
:; 
w 
a: 
a.. 

b 
::l 
C 
o 
a: 
a.. 



5-26 



SN54LVT18504,SN54LVT182504,SN74LVT18504,SN74LVT182504 
3.3-V ABT SCAN TEST DEVICES 

WITH 20-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS163A - AUGUST 1993 - REVISED MARCH 1994 

• Members of the Texas Instruments 
SCOPETM Family of Testability Products 

• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art 3.3-V ABT Design Supports 
Mixed-Mode Signal Operation (5-V Input and 
Output Voltages With 3.3-V Vee) 

• Support Unregulated Battery Operation 
Down to 2.7 V 

• UBTTM (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation In Transparent, 
Latched, or Clocked Mode 

• Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port 
and Boundary-Scan Architecture 

• SCOPE ™ Instruction Set 
- IEEE Standard 1149.1-1990 Required 

Instructions and Optional CLAMP and 
HIGHZ 

- Parallel Signature Analysis at Inputs 
- Pseudo-Random Pattern Generation 

From Outputs 
- Sample InputsIToggle Outputs 
- Binary Count From Outputs 
- Device Identification 
- Even-Parity Opcodes 

• Bus-Hold Data Inputs Eliminate the Need for 
External Pullup Resistors 

• B-Port Outputs of 'LVT182504 Devices Have 
Equivalent 25-0 Series Resistors, So No 
External Resistors Are Required 

• Packaged In 64-Pin Plastic Thin Quad Flat 
(PM) Packages Using 0.5-mm 
Center-to-Center Spacings and 68-Pln 
Ceramic Quad Flat (HV) Packages Using 
25-mil Center-to-Center Spacings 

SN54LVT18504, SN54LVT182504 ••• HV PACKAGE 
(TOP VIEW) 

~ 
OCDCDO u en:.:::.:: 0 IC(.e( ~ ifi 

~ Z W W 0 00:::iE..J..J ~ Z (\J C'l '<t 
c«(!)O..Ji-::>Zi-OOCD(!)CDCDCD 

9 8 7 6 5 4 3 2 1 68 67 66 65 64 63 62 61 
A4 10 60 B5 
A5 11 

A6 12 

GND 13 
A7 14 

A8 15 

A9 16 
A10 17 

NC 18 

VCC 
A11 
A12 
A13 

GND 
A14 24 

A15 25 
A16 26 

NC - No intemal connection 

SCOPE, Widebus, and UBT are trademarks of Texas Instruments Incorporated. 

B6 
B7 
GND 
B8 
B9 
Bl0 

VCC 
NC 
Bll 
B12 
B13 
B14 
GND 
B15 
B16 
B17 

PRODUCT PREVIEW lnformatIon...-no prod_in the _va or 
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SN54LVT18504,SN54LVT182504,SN74LVT18504,SN74LVT182504 
3.3-V ABT SCAN TEST DEVICES 
WITH 20-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBSl63A - AUGUST 1993 - REVISED MARCH 1994 

A4 1 
A5 
AS 

GND 
A7 
A8 
A9 

Vee 
A11 
A12 11 
A13 

GND 
A14 
A15 
A16 

SN74LVT18504, SN74LVT182504 ••• PM PACKAGE 
(TOP VIEW) 

64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 

85 
86 

46 87 
45 GND 

88 
89 

42 810 
41 Vee 

B"" II 

39 812 
38 813 
37 814 
36 GND 
35 815 
34 816 
33 817 

:S description 

m The 'LVT18504 and 'LVT182504 scan test devices with 20-bit universal bus transceivers are members of the :e Texas Instruments SCOPETM testability IC family. This family of devices supports IEEE Standard 1149.1-1990 
boundary scan to facilitate testing of complex circuit board assemblies. Scan access to the test circuitry is 
accomplished via the 4-wire test access port (TAP) interface. 

5--28 

Additionally, these devices 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. 

In the normal mode, these devices are 20-bit universal bus transceivers that combine D-type latches and D-type 
flip-flops to allow data flow in transparent, latched, or clocked modes. The test circuitry can be activated by the 
TAP to take snapshot samples of the data appearing at the device pins or to perform a self test on the boundary 
test cells. Activating the TAP in the normal mode does not affect the functional operation of the SCOPETM 
universal bus transceivers. 

/ --------Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
clock-enable (CLKENAB and CLKENBA), and clock (CLKAB and CLKBA) inputs. For A-to-B data flow, the 
device operates in the transparent mode when LEAB is high. When LEAB is low, the A-bus data is latched while 
CLKENAB is high and/or CLKAB is held at a static low or high logic level. Otherwise, if LEAB is low and 
CLKENAB is low, A-bus data is stored on a low-to-high transition of CLKAB. When OEAB is low, the B outputs 
are active. When OEAB is high, the B outputs are in the high-impedance state. B-to-A data flow is similar to 
A-to-B data flow but uses the OEBA, LEBA, CLKENBA, and CLKBA inputs. 
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description (continued) 

SN54LVT18504,SN54LVT182504,SN74LVT18504,SN74LVT182504 
3.3-V ABT SCAN TEST DEVICES 

WITH 20-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBSl63A - AUGUST 1993 - REVISED MARCH 1994 

In the test mode, the normal operation of the SCOPETM universal bus transceivers is inhibited, and the test 
circuitry is enabled to observe and control the I/O boundary of the device. When enabled, the test circuitry 
performs boundary scan test operations according to the protocol described in IEEE Standard 1149.1-1990. 

Four dedicated test pins are used to observe and control the operation of the test circuitry: test data input (TOI), 
test data output (TOO), test mode select (TMS) , and test clock (TCK). Additionally, the test circuitry can perform 
other testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation 
from data outputs. All testing and scan operations are synchronized to the TAP interface. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The B-port outputs of 'LVT182504, which are designed to source or sink up to 12 rnA, include 25-0 series 
resistors to reduce overshoot and undershoot. 

The SN54LVT18504 and SN54LVT182504 are characterized for operation over the full military temperature 
range of -55°C to 125°C. The SN74LVT18504 and SN74LVT182504 are characterized for operation from 
-40°C to 85°C. 

OEAB LEAB 

L l 

l l 

l l 

l l 

l H 

l H 

H X 

FUNCTION TABLEt 
(normal mode, each register) 

INPUTS 

CLKENAB CLKAB A 

l l X 

l i l 

l i H 

H X X 

X X l 

X X H 

X X X 

OUTPUT 
B 

BO:!: 

l 

H 

Bo:!: 

l 

H 

Z 

t A-to-B data flow is shown. B-to-A data flow IS similar but uses OEBA, 
lEBA, ClKENBA. and ClKBA. 

:!: Output level before the indicated steady-state input conditions were 
established. 
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SN54LVT18504,SN54LVT182504, SN74LVT18504, SN74LVT182504 
a.a-v ABT SCAN TEST DEVICES 
WITH 20-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS163A-AUGUST 1993 - REVISED MARCH 1994 

functional block diagram 

Boundary-Scan Register 

CLKENAB 22 

LEAB 27 

CLKAB 23 

28 
OEAB 

CLKENBA 54 

59 
LEBA 

55 
CLKBA 

OEBA 
60 

1 of 20 Channels 

A1 62 B1 

t------1 ~---"'58::... TOO VCC 
24 

TOI 

VCC 
56 

TMS 

26 Controller 
TCK 

Pin numbers shown are for the PM package. 

5.:..s0 
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TERMINAL NAME 

A1-A20 

B1-B20 

CLKAB,CLKBA 

CLKENAB,CLKENBA 

GND 

LEAB, LEBA 

OEAB,OEBA 

TCK 

TDI 

TDO 

TMS 

VCC 

SN54LVT18504,SN54LVT182504,SN74LVT18504,SN74LVT182504 
3.3-V ABT SCAN TEST DEVICES 

WITH 20-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS163A-AUGUST 1993- REVISED MARCH 1994 

Terminal Functions 

DESCRIPTION 

Normal-function A-bus 1/0 ports. See function table for normal-mode logic. 

Normal-function B-bus 1/0 ports. See function table for normal-mode logic. 

Normal-function clock inputs. See function table for normal-mode logic. 

Normal-function clock enables. See function table for normal-mode logic. 

Ground 

Normal-function latch enables. See function table for normal-mode logic. 

Normal-function output enables. See function table for normal-mode logic. 

Test clock. One of four terminals required by IEEE Standard 1149.1-1990. Test operations of the device are 
synchronous to the test clock. Data is captured on the rising edge of TCK and outputs change on the falling edge of 
TCK. 

Test data input. One of four terminals required by IEEE Standard 1149.1-1990. TDI is the serial input for shifting data 
through the instruction register or selected data register. An internal pullup forces TDI to a high level if left unconnected. 

Test data output. One offour terminals required by IEEE Standard 1149.1-1990. TDO is the serial output for shifting 
data through the instruction register or selected data register. 

Test mode select. One offourterminals required by IEEE Standard 1149.1-1990. TMS directs the device through its 
test access port (TAP) controller states. An internal pullup forces TMS to a high level if left unconnected. 

Supply voltage 

-!i1TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 5-31 

== W -> w 
a: 
a.. 
~ o 
::J 
C 
o 
a: 
a.. 



"'0 
::D 
o 
C c: 
o 
-I 
"'0. 
::D m 
< -m :e 

SN54LVT18504,SN54LVT182504,SN74LVT18504,SN74LVT182504 
3.3-V ABT SCAN TEST DEVICES 
WITH 20-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS163A - AUGUST 1993 - REVISED MARCH 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: SN54LVT18504 ................................... 96 mA 

SN54LVT182504 (A port or TOO) .................... 96 mA 
SN54LVT182504 (8 port) ........................... 30 mA 
SN74LVT18504 .................................. 128 mA 
SN74LVT182504 (A port or TOO) ................... 128 mA 
SN74LVT182504 (8 port) ........................... 30 mA 

Current into any output in the high state, 10 (see Note 2): SN54LVT18504 ....................... 48 mA 
SN54LVT182504 (A port or TOO) ....... 48 mA 
SN54LVT182504 (8 port) .............. 30 mA 
SN74LVT18504 ....................... 64 mA 
SN74LVT182504 (A port or TOO) ....... 64 mA 
SN74LVT182504 (8 port) .............. 30 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): PM package (see Note 3) ..................... 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

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

NOTES: 1. The input and output negative-voltage ratings can be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output Is in the high state and Vo > Vcc. 
3. A 75-mil trace length was used to calculate 9JA. 

recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

IOL* Low-level output current 

At/Av Input transition rise or fall rate 

TA Operating free-air temperature 

* Current duty cycle S; 50%, f <!: 1 kHz 

5--32 

I Outputs enabled 
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SN54LVT18504 SN74LVT18504 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 

2 2 

0.8 0.8 

5.5 5.5 

-24 -32 

24 32 

48 64 

10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

rnA 

rnA 

rnA 

ns/V 

·C 



SN54LVT18504,SN54LVT182504,SN74LVT18504,SN74LVT182504 
3.3·V ABT SCAN TEST DEVICES 

WITH 20·BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS163A-AUGUST 1993- REVISED MARCH 1994 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 4) 

SN54LVT18504 SN74LVT18504 
PARAMETER TEST CONDITIONS 

MIN TYPt MAX MIN TYPt 

VIK Vee~2.7V. 11=-18mA -1.2 

Vee = MIN to MAX:!:. 10H = -100 jIA Vee-0.2 Vee-0.2 

Vee=2.7V. IOHm-8mA 2.4 2.4 
VOH 

IOH--24mA 2 
Vee~3V 

10H =-32 mA 2 

10L = 100 jIA 0.2 
Vee- 2.7V 

10L =24 mA 0.5 

IOL-16mA 0.4 
VOL 

10L = 32 mA 0.5 
Vee=3V 

IOL=48mA 0.55 

IOL=64mA 

Vee=3.6V. VI = Vee or GND eLK. eLKEN. LE. ±1 

Vee = 0 or MAX:!:. VI = 5.5 V OE. TeK 10 

VI = 5.5 V 50 

VI = Vee TOI. TMS 1 
II 

VI-O -100 
Vee = 3.6 V 

VI =5.5V 20 

VI = Vee A or B ports§ 1 

VI=O -5 

loff Vee=O. VI or Vo - 0 to 4.5 V 

VI =0.8V 75 75 
II (hold) Vee=3V 

VI=2V 
AorB ports 

-75 -75 

10ZH Vee=3.6V. VO=3V 1 

10ZL Vee- 3.6V• VO=0.5V -1 

Outputs high 2 

lee 
Vee- 3.6V• 10=0. Outputs low 15 
VI - Vee or GND 

Outputs disabled 2 

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 

eio Vo=3VorO 11 

eo Vo=3VorO 8 

t All tYPical values are at Vee = 3.3 V. TA = 25°e. 
:!: For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
~ This is the increase in supply current for each inputthat is at the specified TTL voltage level rather than Vee or GND. 
NOTE 4: Product preview specifications are design goals only and are subject to change without notice. 
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4 

11 

8 

MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

50 

1 

-100 

20 

1 

-5 

±100 

1 

-1 

2 

15 

2 

0.2 

UNIT 

V 

V 

V 

jIA 

jIA 

jIA 

jIA 

jIA 

mA 

' mA 

pF 

pF 

pF 
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SN54LVT18504, SN54LVT182504,SN74LVT18504, SN74LVT182504 
3.3-V ABT SCAN TEST DEVICES 
WITH 20-B11 UNIVERSAL BUS TRANSCEIVERS 
SCBS163A-AUGUST 1993 - REVISED MARCH 1994 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (normal mode) (see Notes 4 and 5) 

SN54LVT18504 SN74LVT18504 

Vee = 3.3 V 
Vec = 2.7 V 

VCC=3.3V 
Vee=2.7V UNIT ±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX MIN MAX 

fclock Clock frequency CLKAB or CLKBA 0 100 MHz 

CLKAB or CLKBA high or low 5 
tw Pulse duration ns 

LEABorLEBA CLK high or low 5 

A before CLKABi or 
5 

B before CLKBAi 

tsu Setup time 
A before LEAB.!. CLKhigh 5 
orB before 

ns 

LEBA.!. CLKlow 5 

CLKEN before CLKi 5 

A after CLKABi or 
0 

B after CLKBA i 
th Hold time 

A after LEAB.!. or B after LEBA.!. 2 ns 

CLKEN after CLKi 0 

00 timing requirements over recommended operating free-air temperature range (unless otherwise c: noted) (test mode) (see Notes 4 and 5) 
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SN54LVT18504 SN74LVT18504 

vcc = 3.3 V Vee=2.7V 
Vee=3.3V 

±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency TCK 0 25 

tw Pulse duration TCK high or low 20 

A,B,CLK,CLKEN,LE,orOE 
8 

beforeTCKi 
tsu Setup time 

TDI before TcKi 8 

TMS before TcKi 6 

A,B,CLK,CLKEN,LE,orOE 
1 

afterTCKi 
th Hold time 

TOI after TCKi 1 

TMS after TCKi 1 i 

Id Delay time Power up to TCKi 50 

tr Rise time Vccpowerup 1 
.. 

NOTES: 4. Product preview specifications are design goals only and are subject to change without notice. 
5. Load circuit and voltage waveforms are shown in Section 1. 
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SN54LVT18504,SN54LVT182504,SN74LVT18504,SN74LVT182504 
3.3-V ABT SCAN TEST DEVICES 

WITH 20-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS163A - AUGUST 1993 - REVISED MARCH 1994 

switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (normal mode) (see Notes 4 and 5) 

SN54L.VT18504 SN74L.VT18504 

PARAMETER FROM TO VCC=3.3V 
Vee = 2.7 V 

Vee=3.3V Vee=2.7V UNIT 
(INPUT) (OUTPUT) ±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX MIN MAX 

fmax CLKAB or CLKBA 100 MHz 

tpLH 2 7 
AorB BorA ns 

tpHL 2 7 

tpLH 
CLKAB or CLKBA BorA 

2.5 8.5 
ns 

tpHL 2.5 8.5 

tpLH 2.5 9 
LEABorLEBA BorA ns 

tpHL 2.5 9 

tpZH 
OEABorOEBA 

2 10 
BorA ns 

tPZL 2 10 

tpHZ 
OEABorOEBA BorA 

2.5 9 
ns 

tpLZ 2.5 9 

switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (test mode) (see Notes 4 and 5) 

SN54L.VT18504 SN74L.VT18504 

PARAMETER FROM TO Vee = 3.3 V Vee=2.7V Vee=3.3V 
(INPUT) (OUTPUT) ±O.3V ±O.3V 

MIN MAX MIN MAX , MIN MAX 

fmax TCK 25 

tpLH 
TCKJ, AorB 

3 22 

tPHL 3 22 

tpLH 
TCKJ, 

2 12 
TOO 

tpHL 2 12 

tpZH 
TCKJ, AorB 

3 22 

tpZL 3 22 

tpZH 
TCKJ, 

2 12 
TOO 

tpZL 2 12 

tpHZ 
TCKJ, AorB 

3 22 

tpLZ 3 22 

tpHZ 
TCKJ, 

2 15 
TOO 

tpLZ 2 15 

NOTES: 4. Product preview specifications are design goals only and are subject to change without notice. 
5. Load circuit and voltage waveforms are shown in Section 1. 
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VCC=2.7V 

MIN MAX 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 
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SN54LVT18504,SN54LVT182504,SN74LVT18504,SN74LVT182504 
3.3-V ABT SCAN TEST DEVICES 
WITH 20-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS163A - AUGUST 1993 - REVISED MARCH 1994 

recommended operating conditions 
SN54LVT182504 

MIN MAX 

Vee Supply voltage 2.7 3.6 

VIH High-level input voltage 2 

VIL Low-level input voltage 0.8 

VI Input voltage 5.5 

Aport, TOO -24 
IOH High-level output current 

8 port -12 

A port, TOO 24 
IOL Low-level output current 

8 port 12 

IOLt Low-level output current Aport, TOO 48 

"tllJ.v Input transition rise or fall rate Outputs enabled 10 

TA Operating free-air temperature -55 125 

T Current duty cycle S 50%, f ~ 1 kHz 
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SN74LVT182504 

MIN MAX 
UNIT 

2.7 3.6 V 

"2 V 

0.8 V 

5.5 V 

-32 
rnA 

-12 

32 
rnA 

12 

64 rnA 

10 ns/V 

-40 85 ·e 



SN54LVT18504,SN54LVT182504, SN74LVT18504, SN74LVT182504 
3.3-V ABT SCAN TEST DEVICES 

WITH 20-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBSl63A - AUGUST 1993 - REVISED MARCH 1994 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 4) 

SN54LVT182504 SN74LVT182504 
PARAMETER TEST CONDITIONS 

Typf TYpf MIN MAX MIN 

VIK Vee- 2.7V, 11--18mA -1.2 

Vee - MIN to MAX:!:, 10H = -100 IIA Vee-0.2 Vee-0.2 

Vee = 2.7 V, IOH=-8mA 2.4 2.4 

VOH IOH=-24mA 
Aport, TOO 

2 

Vee = 3 V IOH--32mA 2 

IOH=-12mA Bport 2 2 

10L - 100 IJA 0.2 
Vee=2.7V 

IOL=24mA 0.5 

10L= 16mA 0.4 

VOL IOL=32 mA 
Aport, TOO 

0.5 

Vee=3V 10L = 48 mA 0.55 

10L = 64 mA 

10L- 12mA B port 0.8 

Vee = 3.6 V, VI = Vee or GNO eLK, eLKEN, LE, ±1 

Vee = 0 or MAX:!:, VI =5.5V OE, TeK 10 

VI -5.5 V 50 

VI-Vee TOI, TMS 1 
II 

VI=O -100 
Vee- 3.6V 

VI -5.5V 20 

VI-Vee A or B ports§ 1 

VI=O -5 

loff Vee=O, VI orVO =0 to 4.5 V 

IVI -0.8 V 75 75 
II (hold) Vee=3V 

IVI=2V 
A or B ports 

-75 -75 

10ZH Vee- 3.6V, VO-3V 1 

10ZL Vee- 3.6V, Vo = 0.5 V -1 

Outputs high 2 

lee 
Vee- 3.6V, 10- 0, Outputs low 20 
VI - Vee or GNO 

Outputs disabled 2 

t.leelf 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GNO 

ei VI = 3 VorO 4 

eio Vo=3VorO 11 

eo Vo = 3 VorO 8 

t All typical values are at Vee = 3.3 V, TA = 25°e. 
:!: For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GNO 
If This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GNO. 
NOTE 4: Product preview specifications are design goals only and are subject to change without notice. 
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4 

11 

8 

MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

0.8 

±1 

10 

50 

1 

-100 

20 

1 

-5 

±100 

1 

-1 

2 

20 

2 

0.2 

UNIT 

V 

V 

V 

IIA 

IIA 

IIA 

IIA 
IIA 

mA 

rnA 

pF 

pF 

pF 
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SN54LVT18504, SN54LVT182504, SN74LVT18504, SN74LVTt82504 
3.3-V ABT SCANTEST DEVICES 
WITH 20-BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS163A':"'AUGUST 1993- REVISED MARCH 1994 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (normal mode) (see Notes 4 and 5) 

SN54LVr182504 SN74LVT182504 

Vee=3.3V 
Vee = 2.7 V 

Vee = 3.3 V 
Vee=2.7V UNIT ±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX MIN MAX 

fclock Clock frequency CLKAB or ClKBA 0 100 MHz 

CLKAB or ClKBA high or low 5 
tw Pulse duretion ns 

lEABorlEBA ClK high or low 5 

A before ClKABi or 
5 

B before ClKBA i 

tsu Setup time 
A before lEAB,!. ClKhigh 5 
orB before 

ns 

lEBAJ. ClKlow 5 

ClKEN before ClKi 5 

A after ClKABi or 
0 

B after ClKBA i 
th Hold time 

A after lEAB,!. or B after lEBAJ. 2 ns 

ClKEN after ClKi 0 

00 timing requirements over recommended operating free-air temperature range (unless otherwise 
C noted) (test mode) (see Notes 4 and 5) . 

o ..... 
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SN54LVT182504 SN74LVT182504 

Vee = 3.3 V 
Vee = 2.7 V 

Vee = 3.3 V 
±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency TCK 0 25 

tw Pulse duretion TCK high or low 20 

A,B,ClK,ClKEN,lE,orOE 
8 

beforeTCKi 
tsu Setup time 

TDI before TcKi 8 

TMS before TCKi 6 

A, B, ClK, ClKEN, lE, or OE 
1 

after TCKi 
th Hold time 

TDI·afterTCKi 1 

TMS after TCKi 1 

id Delay time Power up to TCKi 50 

tr Rise time Vccpowerup 1 

NOTES: 4. Product preview specifications are design goals only and are subject to change without notice. 
5. load circuit and voltage waveforms are shown in Section 1. 
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SN54LVT18504,SN54LVT182504,SN74LVT18504,SN74LVT182504 
3.3·V ABT SCAN TEST DEVICES 

WITH 20·BIT UNIVERSAL BUS TRANSCEIVERS 
SCBS163A - AUGUST 1993 - REVISED MARCH 1994 

switching characteristicL over recommended operating free-air temperature range (unless 
otherwise noted) (normal mode) (see Notes 4 and 5) 

SN54LVT182504 SN74LVT182504 

PARAMETER 
FROM TO Vee=3.3V 

Vee = 2.7 V 
Vee=3.3V 

Vee = 2.7 V UNIT (INPUT) (OUTPUT) ±0.3V ±0.3V 

MIN MAX MIN MAX MIN MAX MIN MAX 

fmax CLKAB or CLKBA 100 MHz 

tPLH 2 8 
AorB BorA ns 

tpHL 2 8 

tpLH 2.5 9.5 
CLKAB or CLKBA BorA ns 

tpHL 2.5 9.5 

tpLH 2.5 10 
LEAB or LEBA BorA ns 

tpHL 2.5 10 

tpZH 
OEABorOEBA 

2 11 
BorA ns 

tpZL 2 11 

tpHZ 
OEABorOEBA 

2.5 9 
BorA ns 

tpLZ 2.5 9 

switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (test mode) (see Notes 4 and 5) 

SN54LVT182504 SN74LVT182504 

PARAMETER FROM TO Vee=3.3V Vee=2.7V Vee=3.3V 
(INPUT) (OUTPUT) ±0.3V ±0.3V 

MIN MAX MIN MAX MIN MAX 

fmax TCK 25 

tpLH 
TCKJ. 

3 25 
AorB 

tpHL 3 25 

tpLH 
TCKJ. 

2 12 
TDO 

tpHL 2 12 

tpZH 
TCKJ. 

3 25 
AorB 

IPZL 3 25 

tpZH 
TCKJ. 

2 12 
TOO 

tpZL 2 12 

tpHZ 
TCKJ. 

3 25 
AorB 

tpLZ 3 25 

tpHZ 2 15 
TCKJ. TDO 

tpLZ 2 15 

NOTES: 4. Product preview specifications are design goals only and are subject to change without notice. 
5. Load circuit and voltage waveforms are shown in Section 1 . 
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ns 

ns 

ns 

ns 

ns 
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• Members of the Texas Instruments 
SCOPETM Family of Testability Products 

• Members of the Texas Instruments 
W/debus ™ Family 

• State-of-the-Art 3.3-V ABT Design Supports 
Mixed-Mode Signal Operation (S-V Input 
and Output Voltages With 3.3-V Vee) 

• Support Unregulated Battery Operation 
Down t02.7V 

• Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 

• Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port and 
Boundary-Scan Architecture 

• SCOPETM Instruction Set 
- IEEE Standard 1149.1-1990 Required 

Instructions and Optional CLAMP and 
HIGHZ 

- Parallel Signature Analysis at Inputs 
- Pseudo-Random Pattern Generation 

From Outputs 
- Sample Inputs/Toggle Outputs 
- Binary Count From Outputs 
- Device Identification 
- Even-Parity Opcodes 

• Packaged in Plastic 30Q-mil Shrink 
Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Packages 
Using 2S-mil Center-to-Center Spacings 

description 

SN54LVT18640,SN74LVT18640 
3.3-V ABT SCAN TEST DEVICES 

WITH 18-BIT INVERTING BUS TRANSCEIVERS 
SCBS310-MARCH 1994 

SN54LVT18640 ••• WD PACKAGE 
SN74LVT18640 ••• DGG OR DL PACKAGE 

(TOP VIEW) 

1DIR 
181 
182 

GND 4 
183 
184 
Vee 
185 

188 
189 
281 
282 
283 
284 

GND 
285 
286 
287 
Vee 
288 
289 

GND 
2DIR 
TDO 
TMS 

"'1..-_--T 

10E 
1A1 
1A2 
GND 
1A3 
1A4 
Vee 
1A5 
1A6 
1A7 
GND 
1A8 
1A9 
2A1 
2A2 
2A3 
2A4 
GND 
2A5 
2A6 
2A7 
Vee 
2A8 
2A9 
GND 
20E 
TOI 
TCK 

The SN54LVT18640 and SN7 4LVT18640 scan test devices with 18-bit inverting bus transceivers are members 
of the Texas Instruments SCOPETM testability IC family. This family of devices supports IEEE Standard 
1149.1-1990 boundary scan to facilitate testing of complex circuit board assemblies. Scan access to the test 
circuitry is accomplished via the 4-wire test access port (TAP) interface. 

Additionally, these devices are designed specifically for low-voltage (3.3-V) VCC operation, but with the 
capability to provide a TTL interface to a 5-V system environment. 

In the normal mode, these devices are 18-bit inverting bus transceivers. They can be used either as two 9-bit 
transceivers or one 18-bit transceiver. The test circuitry can be activated by the TAP to take snapshot samples 
of the data appearing at the device pins or to perform a self test on the boundary test cells. Activating the TAP 
in the normal mode does not affect the functional operation of the SCOPETM bus transceivers. 

Data flow is controlled by the direction-control (DIR) and output-enable (OE) inputs. Data transmission is 
allowed from the A bus to the B bus or from the B bus to the A bus depending upon the logic level at DIR. The 
output-enable (OE) can be used to disable the device so that the buses are effectively isolated. 

seOPE and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concerns products In the tormadve or 
cleslan pha.. 01 development Charac18ristic data IIId 0111_ 
apecltlcadona are design 90110. T .... lnstrumanlll ......... the right .. 
change or dlaconUnuo thaoo products wfthoul notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1994. Texas Instruments Incorporated 
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SN54LVT18640,SN74LVT18640 
3.3-V ABT SCAN TEST DEVICES 
WITH 18-BIT INVERTING BUS TRANSCEIVERS 
SCBS310-MARCH 1994 

description (continued) 

5-42 

In the test mode, the normal operation of the SCOPETM bus transceivers is inhibited and the test circuitry is 
enabled to observe and control the I/O boundary of the device. When enabled, the test circuitry can perform 
boundary scan test operations according to the protocol described in IEEE Standard 1149.1-1990. 

Four dedicated test pins are used to observe and control the operation of the test circuitry: test data input (TOI), 
test data output (TOO), test mode select (TMS) , and test clock (TCK). Additionally, the test circuitry can perform 
other testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation 
from data outputs. All testing and scan operations are synchronized to the TAP interface. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN7 4LVT18640 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 SN54LVT18640 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT18640 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(normal mode, each 9-blt section) 

INPUTS 
OPERATION 

OE CIR 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

~TEXAS 
INSTRUMENTS 
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functional block diagram 

10lR --'---i 

10E -:5~6_-I 

1A1 

20lR _2...:...6_-i 

20E -:3:..0..1 --I 

2A1 

Vcc 

TOI 
30 

VCC 

TMS 
28 

TCK 
29 

TAP 

SN54LVT18640,SN74LVT18640 
3.3-V ABT SCAN TEST DEVICES 

WITH 18-BIT INVERTING BUS TRANSCEIVERS 

Boundary-Scan Register 

One of Nine Channels 

SCBS310-MARCH 1994 

.-+---,2::... 1 B1 

-, 
1 

.-+1--=-.14:"'2B1 

1 
1 _____ ..1 

27 TOO 

Controller 
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SN54LVT18640,SN74LVT18640 
3.3·V ABT SCAN TEST DEVICES 
WITH 18 .. BIT INVERTING BUS TRANSCEIVERS 
SCBS310-MARCH 1994 

Terminal Functions 

TERMINAL NAME DESCRIPTION 

1A1-1A9,2A1-2A9 Normal-function A-bus I/O ports. See function table for normal-mode logic. 

181-189,281-289 Normal-function B-bus 1/0 ports. See function table for normal-mode logic. 

1DIR,2DIR Normal-function direction controls. See function table for normal-mode logic. 

GND Ground 

lOE,20E Normal-function output enables. See function table for normal-mode logic. 

TCK 
Test clock. One offour terminals required by I EEE Standard 1149.1-1990. Test operations of the device are synchronous 
to the test clock. Data Is captured on the rising edge of TCK and outputs change on the falling edge of TCK. 

TOI 
Test data input. One of four terminals required by IEEE Standard 1149.1-1990. TDI is the serial input for shifting data 
through the instruction register or selected data register. An intemal pullup forces TDI to a high level if left unconnected. 

TDO 
Test data output. One offour terminals required by IEEE Standard 1149.1-1990. TDO is the serial output for shifting data 
through the instruction register or selected data register. 

TMS 
Test mode select. One offour terminals required by IEEE Standard 1149.1-1990. TMS directs the device through its test 
access port (TAP) controller states. An internal pull up forC'A!S TMS to a high level if left unconnected. 

VCC I Supply voltage 

5-44 
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SN54LVT18640, SN74LVT18640 
3.3-V ABT SCAN TEST DEVICES 

WITH 18-BIT INVERTING BUS TRANSCEIVERS 
SCBS310-MARCH 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: SN54LVT18640 ................................... 96 rnA 

SN74LVT18640 .................................. 128 rnA 
Current into any output in the high state, 10 (see Note 2): SN54LVT18640 ....................... 48 rnA 

SN74LVT18640 ....................... 64 rnA 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................... 1 W 

DL package ................................ 1.4 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 can be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOL Low-level output current 

IOL:(: Low-level output current 

I!.t/Av Input transition rise or fall rate 

TA Operating free-air temperature 

:(: eurrent duty cycle ~ 50%. f ~ 1 kHz 

I Outputs enabled 

~ThxAs 
INSTRUMENTS 
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SN54LVT18640 SN74LVT18640 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 

2 2 

0.8 0.8 

5.5 5.5 

-24 -32 

24 32 

48 64 

10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

mA 

rnA 

ns/V 

·e 

5-45 

3: w 
:; 
w a: 
a. 
b 
::J 
o o a: 
a. 



"tJ 
l:J 
o 
C c: 
o 
-I 
"tJ 
l:J 
m 
< -m 
:e 

SN54LVT18640, SN74LVT18640 
.·3.3-VABT SCAN TEST DEVICES 
WITH 18·BIT INVERTING BUS TRANSCEIVERS 
SCBS310-MARCH 1994 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 3) 

SN54LVT18640 SN74LVT18640 
PARAMETER TEST CONDITIONS 

TYPt TYpt MIN MAX MIN 

VIK Vee- 2.7V, 11--1SmA -1.2 

Vee = MIN to MAX:t:, 10H = -100 IlA Vee-0.2 Vee-0.2 

Vee = 2.7 V, 10H=-SmA 2.4 2.4 
VOH 

IOH=-24mA 2 
Vee=3V 

10H =-32 mA 2 

10L m 100 IlA 0.2 
Vee=2.7V 

IOL=24 mA 0.5 

IOL=16mA 0.4 
VOL 

10l= 32 mA 0.5 
Vee=3V 

IOl=48 mA 0.55 

IOL-64 rnA 

Vee a3.6V, VI = Vee or GND DIR,OE, ±1 

Vee = 0 or MAX:J:, VI-5.5 V TeK 10 

VI =5.5V 50 

VI = Vee TDI, TMS 1 
II 

VI=O -100 
Vee =3.6 V 

VI =5.5 V 20 

VI = Vee A or B ports§ 1 

VI =0 -5 

loff Vee aO, 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 Vee a3.6 V, Vo= 0.5 V -1 

Outputs high 2 

Ice 
Vee=3.6V, 10=0, Outputs low 15 
VI = Vee or GND Outputs 

disabled 
2 

t.lee~ 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

ei VI = 3 VorO 4 

eio Vo=3VorO 11 

eo Vo=3VorO S 

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 TIL voltage level rather than Vee or GND. 
NOTE 3: Product preview specifications are design goals only and are subject to change without notice. 
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4 

11 

S 

MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

50 

1 

-100 

20 

1 

-5 

±100 

1 

-1 

2 

15 

2 

0.2 

UNIT 

V 

V 

V 

IlA 

IlA 

IlA 

IlA 
IlA 

mA 

mA 

pF 

pF 

pF 



SN54LVT18640, SN74LVT18640 
3.3-V ABT SCAN TEST DEVICES 

WITH 18-BIT INVERTING BUS TRANSCEIVERS 
SCBS310-MARCH 1994 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (test mode) (see Notes 3 and 4) 

SN54LVT18640 SN74LVT18640 

Vee=3.3V 
vee = 2.7 V 

Vee = 3.3 V 
±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency TCK 0 25 

tw Pulse duration TCK high or low 20 

A, B, OIR, or OE before TCKi 8 

tsu Setup time TOI before TcKi 8 

TMS before TCKi 6 

A, B, OIR, or OE after TCKi 1 

th Hold time TOI after TCKi 1 

TMS after TCKi 1 

Id Oelaytime Power up to TcKi 50 

tr Rise time Vccpowerup 1 
.. 

NOTES. 3. Product preview specifications are design goals only and are subject to change without notice. 
4. Load circuit and voltage waveforms are shown in Section 1. 
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MHz 

ns 

ns 

ns 

ns 
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SN54LVT18640, SN74LVT18640 
3.3-VABT SCAN TEST DEVICES 
WITH 18-BIT INVERTING BUS TRANSCEIVERS 
SCBS310-MARCH 1994 

switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (normal mode) (see Notes 3 and 4) 

SN54LVT18640 SN74LVT18640 

PARAMETER 
FROM TO Vcc = 3.3 V 

VCC=2.7V 
VCC=3.3V 

Vee = 2.7 V UNIT (INPUT) (OUTPUT) ±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX MIN MAX 

tpLH 
AorB BorA 

1.5 7 
ns 

tpHL 1.5 7 

tPZH 3 9 
OE BorA ns 

tpZL 3 9 

tpHZ 
OE 

3 9.5 
BorA ns 

tpLZ 3 9.5 

switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (test mode) (see Notes 3 and 4) 

SN54LVT18640 SN74LVT18640 

PARAMETER 
FROM TO VCC=3.3V 

Vcc= 2.7 V 
VCC=3.3V 

(INPUT) (OUTPUT) ±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX 

fmax TCKJ. 25 

tpLH 
TCKJ. 

3 22 
AorB 

tpHL 3 22 

tPLH 
TCKJ. 

2 12 
TDO 

tpHL 2 12 

tpZH 
TCKJ. 

3 22 
AorB 

tpZL 3 22 

tpZH 
TCKJ. 

2 12 
TOO 

tpZL 2 12 

tPHZ 
TCKJ. 

3 22 
AorB 

tpLZ 3 22 

tpHZ 
TCKJ. 

2 15 
TOO 

tPLZ 2 15 

NOTES: 3. Product preview specifications are design goals only and are subject to change without notice. 
4. Load circuil and voltage waveforms are shown in Section 1. 
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Vcc = 2.7 V 

MIN MAX 

UNIT 

MHz 

ns 

ns 

ns 

ns 
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SN54LYT18646,SN54LVT182646,SN74LYT18646,SN74LYT182646 
3.3-Y ABT SCAN TEST DEYICES 

WITH 18-BIT TRANSCEIYERS AND REGISTERS 

• Members of the Texas Instruments 
SCOPE ™ Family of Testability Products 

• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art 3.3-V ABT Design Supports 
Mixed·Mode Signal Operation (5-V Input and 
Output Voltages With 3.3-V Vee) 

• Support Unregulated Battery Operation 
Down to 2.7 V 

• Include D-Type Flip-Flops and Control 
Circuitry to Provide Multiplexed 
Transmission of Stored and Real-Time Data 

• Bus-Hold Data Inputs Eliminate the Need for 
External Pullup Resistors 

• B-Port Outputs of 'LVT182646 Devices Have 
Equivalent 25-0 Series Resistors, So No 
External Resistors Are Required 

SCBS311 - MARCH 1994 

• Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port 
and Boundary-Scan Architecture 

• SCOPETM Instruction Set 
- IEEE Standard 1149.1-1990 Required 

Instructions and Optional CLAMP and 
HIGHZ 

- Parallel Signature Analysis at Inputs 
- Pseudo-Random Pattern Generation 

From Outputs 
- Sample InputsIToggle Outputs 
- Binary Count From Outputs 
- Device Identification 
- Even-Parity Opcodes 

• Packaged In 64-Pin Plastic Thin Quad Flat 
(PM) Packages Using 0.5-mm 
Center-to-Center Spacings and 68-Pln 
Ceramic Quad Flat (HV) Packages USing 
25-mll Center-to-Center Spacings 

SN54LVT18646, SN54LVT182646 .• , HV PACKAGE 
(TOPVIEWj 

9 8 7 6 5 4 3 2 1 68 67 66 65 64 63 62 61 
lA3 10 

lA4 11 

lA5 12 

GND 13 
lA6 14 

lA7 15 
lA8 16 

lA9 17 
NC 18 

Vee 19 
2Al 20 

2A2 21 

2A3 22 

GND 23 
2A4 24 

2A5 25 

2A6 

Ne - No internal connection 

seOPE and Widebus are trademarl<s of Texas Instruments Incorporated. 
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60 184 
59 185 

186 
GND 

56 187 
55 188 
54 189 
53 Vee 
52 NC 
51 281 
50 282 
49 283 
48 284 

GND 
46 285 
45 286 

287 

Copyright © 1994, Texas Instruments Incorporated 
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1A4 
1A5 

GND 
1A6 

Vee 9 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 

SN74LVT18646, SN74LVT182646 ••• PM PACKAGE 
(TOP VIEW) 

III « 
1Il;2 !il1«~ C\I _ IW C « -I 0 0 en -I III !::!::: C _ C\I C') 

~~S?~~~~~~~~~~~~~ 

184 
185 
186 
GND 
187 
188 
189 
Vee 
281 
282 
283 
284 
GND 
285 
286 
287 

description 

5-50 

The 'LVT18646 and 'LVT182646 scan test devices with 18-bit bus transceivers and registers are members of 
the Texas Instruments SCOPETM testability IC family. This family of devices supports IEEE Standard 
1149.1-1990 boundary scan to facilitate testing of complex circuit board assemblies. Scan access to the test 
circuitry is accomplished via the 4-wire test access port (TAP) interface. 

Additionally, these devices are designed specifically for low-voltage (3.3-V) Vee operation, but with the 
capability to provide a TTL interface to a 5-V system environment. 

In the normal mode, these devices are 18-bit bus transceivers and registers that allow for multiplexed 
transmission of data directly from the input bus or from the internal registers. They can be used either as two 
9-bit transceivers or one 18-bit transceiver. The test circuitry can be activated by the TAP to take snapshot 
samples of the data appearing at the device pins or to perform a self test on the boundary test cells. Activating 
the TAP in the normal mode does not affect the functional operation of the SCOPETM bus transceivers and 
registers. 

Transceiver function is controlled by output-enable (OE) and direction (DIR) inputs. When OE is low, the 
transceiver is active and operates in the A-to-8 direction when DIR is high or in the 8-to-A direction when DIR 
is low. When OE is high, both the A and 8 outputs are in the high-impedance state, effectively isolating both 
buses. 
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description (continued) 

OE 

X 

X 

H 

H 

L 

L 

L 

L 

Data flow is controlled by clock (CLKAB and CLKBA) and select (SAB and SBA) inputs. Data on the A bus is 
clocked into the associated registers on the low-to-high transition of CLKAB. When SAB is low, real-time A data 
is selected for presentation to the B bus (transparent mode). When SAB is high, stored A data is selected for 
presentation to the B bus (registered mode). The function of the CLKBA and SBA inputs mirrors that of CLKAB 
and SAB, respectively. Figure 1 illustrates the four fundamental bus-management functions that can be 
performed with the 'LVT18646 and 'LVT182646. 

In the test mode, the normal operation of the SCOPPM bus transceivers and registers is inhibited, and the test 
circuitry is enabled to observe and control the 1/0 boundary of the device. When enabled, the test circuitry can 
perform boundary scan test operations according to the protocol described in IEEE Standard 1149.1-1990. 

Four dedicated test pins are used to observe and control the operation of the test circuitry: test data input (TOI), 
test data output (TOO), test mode select (TMS), and test clock (TCK). Additionally, the test circuitry can perform 
other testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation 
from data outputs. All testing and scan operations are synchronized to the TAP interface. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The B-port outputs of 'LVT182646, which are designed to source or sink up to 12 rnA, include 25-0 series 
resistors to reduce overshoot and undershoot. 

The SN54LVT18646 and SN54LVT182646 are characterized for operation over the full military temperature 
range of -55°C to 125°C. The SN74LVT18646 and SN74LVT182646 are characterized for operation from 
-40°C to 85°C. 

INPUTS 

OIR CLKAB CLKBA SAB 

X i X X 
X X i X 

X i i X 

X L L X 

L X X X 

,L X X X 

H X X L 

H X X H 

FUNCTION TABLE 
(normal mode, each 9-blt section) 

OATAI/O 

SBA A1 THRU A9 B1 THRU B9 

X Input Unspecifiedt 

X Unspecifiedt Input 

X Input Input 

X Input disabled Input disabled 

L Output Input 

H Output I nput disabled 

X Input Output 

X Input disabled Output 

OPERATION OR FUNCTION 

Store A, B unspecifiedt 

Store B, A unspecifiedt 

Store A and B data 

Isolation, hold storage 

Real-time B data to A bus 

Stored B data to A bus 

Reel-time A data to B bus 

Stored A data to B bus 

t The data output functions can be enabled or disabled by various signals althe OE and DIR Inputs. Data input functions are always enabled; i.e., 
data at the bus pins will be stored on every low-ta-high transition of the clock inputs. 
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I I I I I I 

~ 
OE DIR CLKAB CLKBA SAB SBA OE DIR CLKAB CLKBA SAB SBA 

5-52 

L L X X X L L H X X L X 

OE 
X 
X 
H 

REAL-TIME TRANSFER 
BUSBTOBUSA 

~ 

REAL-TIME TRANSFER 
BUSATO BUS B 

~ 
DIR CLKAB CLKBA SAB SBA OE DlR CLKAB CLKBA SAB 
X i X X X L L X X X 
X X i X X L H X X H 
X i i X X 

STORAGE FROM TRANSFER STORED DATA 
A, B,ORAAND B TOAANDIORB 

Figure 1. Bus-Management Functions 
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3.3-V ABT SCAN TEST DEVICES 

WITH 18-BIT TRANSCEIVERS AND REGISTERS 

functional block diagram 

10E -,-62---1"""'--1 

1DIR _53----. . .....---. 

an a star 

1CLKBA ~55~ __ [>-I 1--_ ............ ______ ..., 

1SBA =54~.>-1 I---+ri~>'---..........., 
1CLKAB .=;59~.>-1 

1SAB ..,::.;60,--[>-1 t+--ttC~=-..., 

-ii-t-I-., 

2DIR ...::;30~>-I 
2CLKBA _27.......................... I------'f----------, 

2SBA =28,"----,.""",,--, 1---t?C>.---..........., 

2CLKAB 23 

2SAB 22 

1 
1 
151 1B1 

1 
1 

_.J 

-1+-"'1-., 

VCC 

TDI2~4+{>-""""""-I 
VCC 

TMS 5~6-1..r>--r-;:~.., 
TCK26 I----------l 

Pin numbers shown are for the PM package. 
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Terminal Functions 

TERMINAL NAME DESCRIPTION 

lAl-1A9, 
Normal-function A-bus I/O ports. See function table for normal-mode logic. 2AI-2A9 

1 B1-1 B9, 
Normal-function B-bus 1/0 ports. See function table for normal-mode logic. 

2BI-2B9 

1 CLKAB, 1 CLKBA, 
Normal-function clock inputs. See function table for normal-mode logic. 

2CLKAB, 2CLKBA 

101R,201R Normal-function direction controls. See function table for normal-mode logic. 

GNO Ground 

lOE,20E Normal-function output enables. See function table for normaFmode logic. 

lSAB, ISBA, 
Normal-function select controls. See function table for normal-mode logic. 

2SAB,2SBA 

TCK 
Test clock. One ofiour terminals required by IEEE Standard 1149.1-1990. Test operations ofthe device are synchronous 
to the test clock. Data is captured on the rising edge of TCK and outputs change on the falling edge of TCK. 

TOI 
Test data input. One of four terminals required by IEEE Standard 1149.1-1990. TOI is the serial input for shifting data 
through the instruction register or selected data register. An internal pullup forces TOI to a high level if left unconnected. 

TOO 
Test data output. One ofiour terminals required by IEEE Standard 1149.1-1990. TOO is the serial output for shifting data 
through the instruction register or selected data register. 

TMS 
Test mode select. One of four terminals required by IEEE Standard 1149.1-1990. TMS directs the device through its test 
access port (TAP) controller states. An internal pullup forces TMS to a high level if left unconnected. 

VCC Supply voltage 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ........................................................ -o.S V to 4.6 V 
Input voltage range, VI (see Note 1) .................................................. -O.S V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -O.S V to 7 V 
Current into any output in the low state, 10: SNS4LVT18646 ................................... 96 mA 

SNS4LVT182646 (A port or TOO) .................... 96 mA 
SNS4LVT182646 (8 port) ........................... 30 mA 
SN74LVT18646 .................................. 128 mA 
SN74LVT182646 (A port or TOO) ................... 128 mA 
SN74LVT182646 (8 port) ........................... 30 mA 

Current into any output in the high state, 10 (see Note 2): SNS4LVT18646 ....................... 48 mA 
SNS4LVT182646 (A port or TOO) ....... 48 mA 
SNS4LVT182646 (8 port) .............. 30 mA 
SN74LVT18646 ....................... 64 mA 
SN74LVT182646 (A port or TOO) ....... 64 mA 
SN74LVT182646 (8 port) .............. 30 mA 

Input clamp current, 11K (VI < 0) .......................................................... -SO mA 
Output clamp current, 10K (VO < 0) ....................................................... -SO mA 
Maximum power dissipation at TA = SsoC (in still air): PM package (see Note 3) .................... 1 W 
Storage temperature range ....................................................... -6SoC to 1S0°C 

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

NOTES: 1. The input and output negative-voltage ratings can be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > VCC. 
3. A 75-mil trace length was used to calculate ElJA. 

recommended operating conditions 

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 

IOL:j; Low-level output current 

AIIAv Input transition rise or fall rate 

TA Operating free-air temperature 

:j; Current duty cycle :s; 50%, f ~ 1 kHz 

I Outputs enabled 
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SN54LVT18646 SN74LVT18646 

MIN MAX MIN MAX 

2.7 3.6 2.7 3.6 

2 2 

0.8 0.8 

5.5 5.5 

-24 -32 

24 32 

48 64 

10 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

mA 

rnA 

mA 

ns/V 
De 

5-55 

3: w -> w 
IX: a. 
Io 
::J 
C 
o 
IX: a. 



"tJ 
:D o 
C c: 
o 
-I 
"tJ 
:D m 
< -m :e 

SN54LVT18646, SN54LVT182646, SN14LVT186~6, SN14LVT182646 
a.a-v ABT SCAN TEST DEVICES 
WITH 18-BIT TRANSCEIVERS AND REGISTERS 

. SCBS311 - MARCH 1994 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 4) 

PARAMETER TEST CONDITIONS 
SN54LVT18646 SN74LVT18646 

MIN TYPt MAX MIN TYpt 

VIK VCC=2.7V. 11=-18mA -1.2 

VCC = MIN to MAX:!:. 10H = -100 IIA VCC-0.2 VCC-0.2 

VCC=2.7V. IOH=-8mA 2.4 2.4 
VOH 

IOH=-24mA 2 
VCC=3V 

IOH=-32mA 2 

10l = 100!IA 0.2 
VCC=2.7V 

IOl=24mA 0.5 

IOl=16mA 0.4 
VOL 

IOl=32mA 0.5 
VCC=3V 

IOl=48mA 0.55 

!OL!!!!64mA 

VCC =3.6 V. VI = VCC or GND ClK. DIR. OE. S. ±1 

Vcc = 0 or MAX:!:. VI =5.5V TCK 10 

VI =5.5V 50 

VI=VCC TDI. TMS 1 
II 

VI=O -100 
VCC= 3.6 V 

VI =5.5V 20 

VI=VCC A or B ports§ 1 

VI=O -5 

loll VCC=O. VI orVO= Ot04.5 V 

VI =0.8V 75 75 
II(hold) VCC=3V 

VI=2V 
A or B ports 

-75 -75 

10ZH VCC=3.6V. VO=3V 1 

10Zl VCC=3.6V. Vo = 0.5 V -1 

Outputs high 2 

ICC 
VCC=3.6 V. 10=0. Outputs low 15 
VI - VCC or GND 

Outputs disabled 2 

AICC' 
VCC =3 V to 3.6 V. One Input at VCC - 0.6 V. 

0.2 
Other inputs at VCC or GND 

Ci VI-3VorO 4 

Cio Vo=3VorO 11 

Co Vo - 3 VorO 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. 
§ Unused pins at VCC 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. 
NOTE 4: Product preview specifications are design goals only and are subject to change without notice. 
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4 

11 

8 

MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

50 

1 

-100 

20 

1 

-5 

±100 

1 

-1 

2 

15 

2 

0.2 

UNIT 

V 

V 

V 

!IA 

!IA 

IIA 

pA 

pA 

mA 

mA 

pF 

pF 

pF 
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timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (normal mode) (see Notes 4 and 5) 

SN54LVT18646 SN74LVT18646 

VCC=3.3V VCC=2.7V 
VCC=3.3V 

Vee=2.7V UNIT 
±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX MIN MAX 

fclock Clock frequency CLKAB or CLKBA 0 100 MHz 

tw Pulse duration CLKAB or CLKBA high or low 5 ns 

tsu Setup time 
A before CLKABi or 

5 B before CLKBA i ns 

th Hold time 
A after CLKABi or 
B after CLKBA i 0 ns 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (test mode) (see Notes 4 and 5) 

SN54LVT18646 SN74LVT18646 

VCe=3.3V Vee=2.7V Vee = 3.3 V 
±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency TCK 0 25 

tw Pulse duration TCK high or low 20 

A, B, CLK, OIR, OE or S 
8 

before TCKi 
tsu Setup time TOI before TCKi 8 

TMS before TCKi 6 

A, B, CLK, OIR, OE or S 
1 

after TCKi 
th ' Hold time TOI after TcKi 1 

TMS after TCKi 1 

id Oelaytime Power up to TCKi 50 

tr Rise time VCC power up 1 

NOTES: 4. Product preview specifications are design goals only and are subject to change Without noliCe. 
5. Load circuit and voltage waveforms are shown in Section 1. 
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Vee = 2.7 V 

MIN MAX 

UNIT 

MHz 

ns 

ns 

ns 

ns 

IJS 
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switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (normal mode) (see Notes 4 and 5) 

SN54LVT18646 SN74LVT18646 

PARAMETER FROM TO Vee=3.3V VCC=2.7V Vee = 3.3 V 
Vee = 2.7 V UNIT 

(INPUT) (OUTPUT) ±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX MIN MAX 

fmax CLKAB or CLKBA 100 MHz 

tpLH 2 7 
AorB BorA ns 

tpHL 2 7 

tpLH 
CLKAB or CLKBA BorA 

2.5 8.5 
ns 

tpHL 2.5 8.5 

tPLH 2 9 
SABor SBA BorA ns 

tpHL 2 9 

tpZH 2 10 
OIR BorA ns 

tpZL 2 10 
--

tpZH 
OE 

2 10 
BorA ns 

tpZL 2 10 

tpHZ 
OIR 

3 12 
BorA ns 

tpLZ 3 12 

tpHZ 
OE 

2 11 
BorA ns 

tpLZ 2 11 

switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (test mode) (see Notes 4 and 5) 

SN54LVT18646 SN74LVT18646 

PARAMETER 
FROM TO Vee = 3.3 V 

Vee=2.7V 
Vee=3.3V 

(INPUT) (OUTPUT) ±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX 

fmax TCK 25 

tpLH 
TCK.J. 

3 22 
AorB 

tpHL 3 22 

tpLH 
TCK.J. 

2 12 
TOO 

tpHL 2 12 

tpZH 3 22 
TCK.J. AorB 

tpZL 3 22 

tpZH 
TCK.J. 

2 12 
TOO 

tpZL 2 12 

tpHZ 
TCK.J. 

3 22 
AorB 

tpLZ 3 22 

tpHZ 2 15 
TCK.J. TOO 

tpLZ 2 15 

NOTES: 4. Product preview specifications are design goals only and are subject to change WIthout notice. 
5. Load circuit and vol1age waveforms are shown in Section 1. 
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recommended operating conditions 
SN54LVT182646 SN74LVT182646 

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 ,1).5 V 

Aport, TOO -24 -32 
IOH High-level output current mA 

Bport -12 -12 

Aport, TOO 24 32 
IOL Low-level output current mA 

Bport 12 12 

IOLt Low-level output current Aport, TOO 48 64 mA 

At/Av Input transition rise or lall rate Outputs enabled 10 10 ns/V 

TA Operating Iree-air temperature ' -55 125 -40 85 ·C 

t Current duty cycle :5 50%, I ~ 1 kHz 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 4) 

PARAMETER TEST CONDITIONS 
SN54LVT182646 SN74LVT182646 

MIN TYPt MAX MIN TYPt 

VIK VCC = 2.7 V. 11=-lSmA -1.2 

VCC = MIN to MAX;. 10H = -100 jlA VCC-0.2 VCC-0.2 

VCC=2 .. 7V. 10H=-SmA 2.4 2.4 

VOH IOH=-24mA 
Aport. TOO 

2 

VCC= 3V IOH=-32mA 2 

IOH=-12mA Bport 2 2 

VCC = 2.7 V 
10L = 100 jlA 0.2 

10L = 24 mA 0.5 

IOL=16mA 0.4 

VOL 10L = 32 mA 
A port. TOO 

0.5 
\/,...,... - ~ \/ !OL = 48 rnA 0.55 • \.Iv - .... 

IOL=64 mA 

IOL=12mA Bport O.S 

Vcc = 3.6 V. VI = VCC or GNO CLK. OIR. OE. S. ±1 

VCC = 0 or MAX;. VI = 5.5 V TCK 10 

VI =5.5V 50 

VI·VCC TOI. TMS 1 
II 

VI =0 -100 
VCC=3.6V 

VI = 5.5V 20 

VI =VCC A orB ports§ 1 

VI = 0 -5 

loff VCC=O. VI orVO = Ot04.5 V 

VI = O.S V 75 75 
II(hold) VCC=3V 

VI =2V 
A or B ports 

-75 -75 

10ZH VCC=3.6V. VO=3V 1 

10ZL Vcc= 3.6V. Vo = 0.5 V -1 

Outputs high 2 

ICC 
VCC=3.6V. 10- 0• Outputs low 20 
VI - VCC or GNO 

Outputs disabled 2 

alCCll 
VCC = 3 V to 3.6 V. One input at VCC - 0.6 V. 

0.2 
Other inputs at VCC or GNO 

Ci VI = 3 VorO 4 

Cio Vo=3VorO 11 

Co VO=3VorO S 

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 VCC or GNO 
1l This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GNO. 
NOTE 4: Product preview specifications are design goals only and are subject to change without notice. 
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3.3-V ABT SCAN TEST DEVICES 

WITH 18-BIT TRANSCEIVERS AND REGISTERS 
SCBS311 - MARCH 1994 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (normal mode) (see Notes 4 and 5) 

SN54LVT182646 SN74LVT182646 

VCC=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 CLKAB or ClKBA 0 100 MHz 

tw Pulse duration ClKAB or ClKBA high or low 5 ns 

tsu Setup time 
A before ClKABi or 

5 
B before ClKBAi ns 

th Hold time 
A after ClKABi or 

0 
B after ClKBA i ns 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (test mode) (see Notes 4 and 5) 

SN54LVT182646 SN74LVT182646 

Vee=3.3V Vee=2.7V Vee=3.3V 
±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency TCK 0 25 

tw Pulse duration TCK high or low 20 

A, B, ClK, OIR, OE or S 
8 

before TCKi 
tsu Setup time 

TOI before TCKi 8 

TMS before TCKi 6 

A, B, ClK, OIR, OE or S 1 
after TCKi 

th Hold time 
TOI after TcKi 1 

TMS after TCKi 1 

Id Oelaytime Power up to TcKi 50 

tr Rise time Vccpowerup 1 

NOTES: 4. Product preview specifications are design goals only and are subject to change WIthout notice. 
5. load circuit and voltage waveforms are shown in Section 1. 
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ns 

ns 
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SN54LVT18646, SN54LVT182646, SN74LVT18646, SN74LVT182646 
3.3-V ABT SCAN TEST DEVICES 
WITH 18-BIT TRANSCEIVERS AND REGISTERS 
SCBS311 - MARCH 1994 

switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (normal mode) (see Notes 4 and 5) 

SN54LVT182646 SN74LVT182646 

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 MAX MIN MAX 

fmax CLKAB or CLKBA 100 MHz 

tpLH 2 8 
AorB BorA ns 

tpHL 2 8 

tpLH 
CLKAB or CLKBA BorA 

2.5 9.5 
ns 

tpHL 2.5 9.5 

tPLH 2 10 
SABor SBA BorA ns 

tPHL 2 10 

tpZH 2 11 
DIR BorA ns 

iPZL 2 11 

tpZH 
OE 

2 11 
BorA ns 

tpZL 2 11 

tpHZ 
DIR BorA 

3 12 
ns 

tpLZ 3 12 

tpHZ 
OE 

2 11 
BorA ns 

tpLZ 2 11 

switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (test mode) (see Notes 4 and 5) . 

SN54LVT182646 SN74LVT182646 

PARAMETER FROM TO Vee=3.3V Vee=2.7V 
Vee=3.3V 

(INPUT) (OUTPUT) ±O.3V ±O.3V· 

MIN MAX MIN \ MAX MIN MAX 

fmax TCK 25 

tpLH 
TCKJ-

3 25 
AorB 

tpHL 3 25 

tpLH 2 12 
TCKJ- TDO 

tpHL 2 12 

tpZH 3 25 
TCKJ- AorB 

tpZL -3 25 

tpZH 2 12 
TCKJ- TDO 

tpZL 2 12 

tpHZ 
TCKJ-

3 25 
AorB 

tpLZ 3 25 

tpHZ 2 15 
TCKJ- TDO 

15 tpLZ 2 
.. 

NOTES: 4. Product preview specifications are design goals only and are subject to change without notice . 
5. Load circuit and voltage waveforms are shown in Section 1. 
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SN54LVT18652,SN54LVT182652,SN74LVT18652,SN74LVT182652 
3.3-V ABT SCAN TEST DEVICES 

WITH 18-BIT TRANSCEIVERS AND REGISTERS 

• Members of the Texas Instruments' 
SCOPETM Family of Testability Products 

• Members of the Texas Instruments 
Widebus ™ Family 

• State-of-the-Art 3.3-V ABT Design Supports 
Mixed-Mode Signal Operation (5-V Input and 
Output Voltages With 3.3-V Vee) 

• Support Unregulated Battery Operation 
Down t02.7V 

• Include D-Type Flip-Flops and Control 
Circuitry to Provide Multiplexed 
Transmission of Stored and Real-Time Data 

8C88312-

• Compatible With the IEEE Standard 
1149.1-1990 (JTAG) Test Access Port 
and Boundary-Scan Architecture 

• SCOPETM Instruction Set 
- IEEE Standard 1149.1-1990 Required 

Instructions and Optional CLAMP and 
HIGHZ 

- Parallel Signature Analysis at Inputs 
- Pseudo-Random Pattern Generation 

From Outputs 
- Sample Inputs/Toggle Outputs . 
- Binary Count From Outputs 
- Device Identification 
- Even-Parity Opcodes 

1994 

• Bus-Hold Data Inputs Eliminate the Need for 
External Pullup Resistors 

• B-Port Outputs of 'LVT182552 Devices Have 
Equivalent 25-0 Series Resistors, So No 
External Resistors Are Required 

• Packaged in 54-Pin Plastic Thin Quad Flat 
(PM) Packages Using 0.5-mm 
Center-to-Center Spacings and 58-Pin 
Ceramic Quad Flat (HV) Packages Using 
25-mil Center-to-Center Spacings 

SN54LVT18652, SN54LVT182652 •.. HV PACKAGE 
(TOP VIEW) 

9 8 7 6 5 4 3 2 1 68 67 66 65 64 63 62 61 ' 

1A3 10 60 184 

1A4 11 59 185 

1A5 12 58 186 
GND 13 57 GND 
1A6 14 56 187 

1A7 15 55 188 

1A8 16 54 189 

1A9 17 

NC 18 

Vee 19 
2A1 20 

2A2 21 

2A3 22 

GND 23 
2A4 24 
2A5 25 

2A6 26 

Ne - No intemal connection 

seOPE and Widebus are trademarks of Texas Instruments Incorporated. 

53 Vee 
52 NC 
51 281 
50 282 

49 283 
48 284 

47 GND 
46 285 
45 286 

44 287 

PRODUCT PREVIEW In_n concerna produClS In II1e IonnaIlVe or 
design phase of development. Characteristic data and other 
speclllc81lona ... daalgn g08l .. T8X8S In8ll\lmanta_1I1e right to 
chango or discontinualhaOB produClS without nodce. ~TEXAS 
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SN54LVT18652,SN54LVT182652,SN74LVT18652,SN74LVT182652 
3.3-V ABT SCAN TEST DEVICES 
WITH 18-BIT TRANSCEIVERS AND REGISTERS 
SCBS312-MARCH 1994 

1A3 1 
1A4 
1A5 

GND 4 
1A6 
1A7 

2Ai 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 

SN74LVT18652, SN74LVT182652 ••• PM PACKAGE 
(TOP VIEW) 

1
< 0) ~ 0) 
0) 0);2 ~« 

C\! ~ W~ <...J 0 ()~...J 0) W ~ ~ C\I C') 

~~~(!)~~~~I-~~~(!)~~~ 

184 
185 
186 
GND 
187 
188 
189 
Vee 
281 
282 
283 
284 
GND 
285 
286 
287 

description 

5-64 

The 'LVT18652 and 'LVT182652 scan test devices with 18-bit bus transceivers and registers are members of 
the Texas Instruments SCOPETM testability IC family. This family of devices supports IEEE Standard 
1149.1-1990 boundary scan to facilitate testing of complex circuit board assemblies. Scan access to the test 
circuitry is accomplished via the 4-wire test access port (TAP) interface. 

Additionally, these devices 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. 

In the normal mode, these devices are 18-bit bus transceivers and registers that allow for multiplexed 
transmission of data directly from the input bus or from the internal registers. They can be used either as two 
9-bit transceivers or one 18-bit transceiver. The test circuitry can be activated by the TAP to take snapshot 
samples of the data appearing at the device pins or to perform a self test on the boundary test cells. Activating 
the TAP in the normal mode does not affect the functional operation of the SCOPETM bus transceivers and 
registers. 

Data flow in each direction is controlled by clock (CLKAB and CLKBA), select (SAB and SBA), and output-enable 
(OEAB and OEBA) inputs. For A-to-B data flow, data on the A bus is clocked into the associated registers on 
the low-to-high transition of CLKAB. When SAB is low, real-time A data is selected for presentation to the B bus 
(transparent mode). When SAB is high, stored A data is selected for presentation to the B bus (registered mode). 
When OEAB is high, the B outputs are active. When OEAB is low, the B outputs are in the high-impedance state. 
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SN54LVT18652,SN54LVT182652,SN74LVT18652,SN74LVT182652 
3.3-V ABT SCAN TEST DEVICES 

WITH 18-BIT TRANSCEIVERS AND REGISTERS 
SCBS312-MARCH 1994 

description (continued) 

Control for B-to-A data flow is similar to that for A-to-B data flow but uses CLKBA, SBA, and OEBA inputs. Since 
the OEBA input is active-low, the A outputs are active when OEBA is low and are in the high-impedance state 
when OEBA is high. Figure 1 illustrates the four fundamental bus-management functions that can be performed 
with the 'LVT18652 and 'LVT182652. 

In the test mode, the normal operation of the SCOPETM bus transceivers and registers is inhibited, and the test 
circuitry is enabled to observe and control the 1/0 boundary of the device. When enabled, the test circuitry can 
perform boundary scan test operations according to the protocol described in IEEE Standard 1149.1-1990. 

Four dedicated test pins are used to observe and control the operation of the test circuitry: test data input (TDI), 
test data output (TDO) , test mode select (TMS), and test clock (TCK). Additionally, the test circuitry can perform 
other testing functions such as parallel signature analysis on data inputs and pseudo~random pattern generation 
from data outputs. All testing and scan operations are synchronized to the TAP interface. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The B-port outputs of 'LVT182652, which are designed to source or sink up to 12 rnA, include 25-Q series 
resistors to reduce overshoot and undershoot. 

The SN54LVT18652 and SN54LVT182652 are characterized for operation over the full military temperature 
range of -55°C to 125°C. The SN74LVT18652 and SN74LVT182652 are characterized for operation from 
-40°C to 85°C. 

INPUTS 

FUNCTION TABLE 
(normal mode, each 9-blt section) 

DATA 110 
OPERATION OR FUNCTION 

OEAB OEBA CLKAB CLKBA SAB SBA A1 THRU A9 B1 THRU B9 

L H L L X X I nput disabled Input disabled Isolation 

L H i i X X Input Input Store A and B data 

X H i L X X Input Unspecifiedt Store A, hold B 

H H i i X:J: X Input Output Store A in both registers 

L X L i X X Unspecifiedt Input Hold A, store B 

L L i i X X:J: 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 X 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 X X H X Input Output Stored A data to B bus 

H L X X H H Output Output 
Stored A data to B bus and 

stored B data to A bus 

t The data output functions can be enabled or disabled by a 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-Io-high transition on the clock inputs. 

:j: Select control = L: clocks can occur simultaneously. 
Select control _ H: clocks must be staggered in order to load both registers. 
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SN54LVT18652, SN54LVT182652, SN74LVT18652, SN74LVT182652 
3.3-V ABT SCAN TEST DEVICES 
WITH 18-BIT TRANSCEIVERS AND REGISTERS 
SCBS312-MARCH 1994 

I I I I I I I I I I I I 

'--..r----I '--..r----I 
OEAB OEBA CLKAB CLKBA SAB SBA OEAB OEBA CLKAB CLKBA SAB SBA 

5-66 

L L X X X L H H X X L X 

OEAB 

X 
L 
L 

REAL·TIME TRANSFER 
BUSBTOBUSA 

'--..r----I 

REAL·TIME TRANSFER 
BUSATOBUS B 

'--..r----I 
OEBA CLKAB CLKBA SAB SBA OEAB OEBA CLKAB CLKBA SAB 

H 1 X X X H L X X H 
X X i X X 
H i i X X 

STORAGE FROM TRANSFER STORED DATA 

A, B, ORAAND B TOAAND/ORB 

Figure 1. Bus·Management Functions 
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SN54LVT18652,SN54LVT182652,SN74LVT18652,SN74LVT182652 
3.3·V ABT SCAN TEST DEVICES 

WITH 18-BIT TRANSCEIVERS AND REGISTERS 

functional block diagram 

Bounda -Scan Re Isler 

10EAB .::53=---11>---1 I=======~====;-) 
10EBA _62-.,, __ --. 

1CLKBA _55-.,, __ --. H------------, 
. 1SBA ..::;54"'-11>---1 I+---rl~>r-___, 

1CLKAB .... 59!<........J''---' 

1SAB ..::;60"----,,,---, I+-+--fl::>'-.....,..--, 

,----
I 
I 

1A1 631 

20EAB~30~,,-~ H----------~ 
20EBA -"-21'---J'"",,,"---~ 

2CLKBA ..,.27'---11>-+-1 1++-----------, 

2SBA .=28~1>-+-I 1+t---rl~H----' 
2CLKAB "23'"----J'"",,,"-----'---' 

2SAB 22 

SCBS312-MARCH 1994 

Vce 
TOI-=2:..:.4_--e~_-I 

t--_D...-__ ....;5;..:;;8 TOO 

VCC 
TMS -'5"'-6 ........ _-D~-I 

TCK-=2~6---D~iL~~-t-------~ 

Pin numbers shown are for the PM package. 
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SN54LVT18652,SN54LVT182652,SN74LVT18652,SN74LVT182652 
3.3-V ABT SCAN TEST DEVICES 
WITH 18-BIT TRANSCEIVERS AND REGISTERS 
SCBS312-MARCH 1994 

TERMINAL NAME 

lAl-1A9, 
2AI-2A9 

lB1-1B9, 
2BI-2B9 

lCLKAB,ICLKBA, 
2CLKAB, 2CLKBA 

GNO 

1 OEAB, 20EAB 

10EBA,20EBA 

ISAB, ISBA, 
2SAB,2SBA 

TCK 

TOI 

TOO 

TMS 

VCC 

5-68 

Terminal Functions 

DESCRIPTION 

Normal-function A-bus 1/0 ports. See function table for normai-mode logic. 

Normal-function B-bus 1/0 ports. See function table for normal-mode logic. 

Normal-function clock inputs. See function table for normal-mode logic. 

Ground 

Normal-function active-high output enables. See function table for normal-mode logic. 

Normal-function active-low output enables. See function table for normal-mode logic. 

Normal-function select controls. See function table for normal-mode logic. 

Test clock. One of four terminals required by I EEE Standard 1149.1-1990. Test operations of the device are synchronous 
to the test clock. Data is captured on the rising edge of TCK and outputs change on the falling edge of TCK. 

Test data input. One of four terminals required by IEEE Standard 1149.1-1990. TOI is the serial input for shifting data 
through the instruction register or selected data register. An internal pullup forces TOI to a high level if left unconnected. 

Test data output. One offourterminals required by IEEE Standard 1149.1-1990. TOO is the serial output for shifting data 
through the instruction register or selected data register. 

Test mode select. One offour terminals required by IEEE Standard 1149.1-1990. TMS directs the device through its test 
access port (TAP) controller states. An internal pullup forces TMS to a high level if left unconnected. 

Supply voltage 

~TEXAS 
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3.3-Y ABT SCAN TEST DEYICES 

WITH 18-BIT TRANSCEIYERS AND REGISTERS 
SCBS312-MARCH 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: SN54LVT18652 ................................... 96 mA 

SN54LVT182652 (A port or TOO) .................... 96 mA 
SN54LVT182652 (8 port) ........................... 30 mA 
SN74LVT18652 .................................. 128 mA 
SN74LVT182652 (A port or TOO) ................... 128 mA 
SN74LVT182652 (8 port) ........................... 30 mA 

Current into any output in the high state, 10 (see Note 2): SN54LVT18652 ....................... 48 mA 
SN54LVT182652 (A port or TOO) ....... 48 mA 
SN54LVT182652 (8 port) .............. 30 mA 
SN74LVT18652 ....................... 64 mA 
SN74LVT182652 (A port or TDO) ....... 64 mA 
SN74LVT182652 (8 port) .............. 30 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): PM package (see Note 3) .................... 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 can be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vcc. 
3. A 75-mil trace length was used to calculate ElJA. 

recommended operating conditions 
SN54LVT18652 SN74LVT18652 

UNIT 
MIN MAX MIN MAX 

VCC Supply voltage 2.7 3.6 2.7 3.6 V 

V,H High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

V, Input voltage 5.5 5.5 V 

IOH High-level output current -24 -32 mA 

IOL Low-level output current 24 32 mA 

IOL* Low-level output current 48 64 mA 

at/Av Input transition rise or fall rate I Outputs enabled 10 10 ns/V 

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

* Current duty cycle ~ 50%, f ~ 1 kHz 
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SN54LVT18652, SN54LVT182652, SN74LVT18652, SN74LVT182652 
3.3-V ABT SCAN TEST DEVICES 
WITH 18-BIT TRANSCEIVERS AND REGISTERS 
SCBS312-MARCH 1994 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 4) 

SN54LVT18652 SN74LVT18652 
PARAMETER TEST CONDITIONS 

TYPt TYpt MIN MAX MIN 

VIK Vee=2.7V, 11=-lSmA -1.2 

Vee = MIN to MAX:!:, 10H = -100 IIA Vee-O.2 Vee-0.2 

Vee =2.7 V, 10H=-SmA 2.4 2.4 
VOH 

IOH=-24mA 2 
Vee=3V 

IOH=-32mA 2 

10L = 100 IlA 0.2 
Vee =2.7 V 

IOL=24 mA 0.5 

10l= 16mA 0.4 
VOL 

10l= 32 mA 0.5 
Vee = 3V 

IOl=4SmA 0.55 

!OL""S4 rnA 

Vee=3.6 V, VI = Vee or GND elK,OEAB, ±1 

Vee = 0 or MAX:!:, VI =5.5V OEBA,S, TeK 10 

VI =5.5V 50 

VI = Vee TDI, TMS 1 
II 

VI =0 -100 
Vee = 3.6 V 

VI =5.5V 20 

VI = Vee A or B ports§ 1 

VI =0 -5 

loff Vee- 0, 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 Vee- 3.6V, VO·0.5V -1 

Outputs high 2 

lee 
Vee=3.6V, 10=0, Outputs low 15 
VI - Vee or GND 

Outputs disabled 2 

Aleel1 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

ei VI=3VorO 4 

eio Vo-3VorO 11 

eo Vo = 3 VorO 8 

t All tYPical values are at Vee = 3.3 V, TA = 25°e. 
:!: For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
NOTE 4: Product preview specifications are design goals only and are subject to change without notice. 

5-70 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

4 

11 

S 

MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

±1 

10 

50 

1 

-100 

20 

1 

-5 

±100 

1 

-1 

2 

15 

2 

0.2 

UNIT 

V 

V 

V 

IIA 

IIA 

IIA 

IlA 
IIA 

mA 

mA 

pF 

pF 

pF 



SN54LVT18652,SN54LVT182652,SN74LVT18652,SN74LVT182652 
3.3-V ABT SCAN TEST DEVICES 
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timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (normal mode) (see Notes 4 and 5) 

SN54LVT18652 SN74LVT18652 

Vee = 3.3 V 
Vee = 2.7 V Vee =3.3V Vee=2.7V UNIT ±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX MIN MAX 

fclock Clock frequency CLKAB or CLKBA 0 100 MHz 

tw Pulse duration ClKAB or CLKBA high or low 5 ns 

tsu Setup time 
A before ClKABi or 

5 
B before ClKBA i 

ns 

th Hold time 
A after ClKABi or 

0 B after ClKBA i ns 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (test mode) (see Notes 4 and 5) 

SN54LVT18652 SN74LVT18652 

vee = 3.3 V Vee=2.7V Vee=3.3V 
±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency TCK 0 25 

tw Pulse duration TCK high or low 20 

A. B. ClK. OEAB. OEBA or S 
8 

before TCKi 
tsu Setup time TOI before TCKi 8 

TMS before TCKi 6 

A. B. ClK. OEAB. OEBA or S 
1 

afterTCKi 
th Hold lime TOI after TCKi 1 

TMS after TCKi 1 

Id Oelaytime Power up to TCKi 50 

tr Rise time VCC power up 1 

NOTES: 4. Product preview speCifications are design goals only and are sublect to change without notice. 
5. load circuit and voltage wavefonns are shown in Section 1. 
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Vee=2.7V 

MIN MAX 

UNIT 

MHz 

ns 

ns 

ns 

ns 

lIS 
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SN54LVT18652, SN54LVT182652,SN7 4LVT18652, SN74LVT182652 
3.3-V ABT SCAN TEST DEVICES 
WITH 18-BIT TRANSCEIVERS AND REGISTERS 
SCBS312-MARCH 1994 

switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (normal mode) (see Notes 4 and 5) 

SN54LVT18652 SN74LVT18652 

PARAMETER FROM TO Vee=3.3V Vcc = 2.7 V Vee=3.3V 
VCC=2.7V UNIT (INPUT) (OUTPUT) ±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX MIN MAX 

fmax CLKAB or CLKBA 100 MHz 

tpLH 2 7 
AorB BorA ns 

tpHL 2 7 

tpLH 2.5 8.5 
CLKAB or CLKBA BorA ns 

tpHL 2.5 8.5 

tpLH 2 9 
SABor SBA BorA ns 

tpHL 2 9 

tpZH 
OEABorOEBA 

2 10 
BorA ns 

tpZL 2 10 

I--:":"'::"'::~=-----II OEAB or OEBA I BorA ~---~----+-~-::--~-~rl------~I ns I 
:D switching characteristics over recommended operating free-air 'temperature range (unless o otherwise noted) (test mode) (see Notes 4 and 5) 
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SN54LVT18652 SN74LVT18652 

PARAMETER FROM TO Vee = 3.3 V Vee = 2.7 V Vee = 3.3 V 
(INPUT) (OUTPUT) ±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX 

fmax TCK 25 

tpLH 
TCK.i-

3 22 
AorB 

tpHL 3 22 

tPLH 2 12 
TCK.i- TDO 

tpHL 2 12 

tpZH 
TCK.i-

3 22 
AorB 

tpZL 3 22 

tpZH 2 12 
TCK.i- TDO 

tpZL 2 12 

tpHZ 
TCK.i-

3 22 
AorB 

tpLZ 3 22 

tpHZ 
TCK.i-

2 15 
TOO 

tPLZ 2 15 

NOTES: 4. Product preview specifications are design goals only and are subject to change without notice. 
5. Load circuit and voltage waveforms are shown in Section 1. 
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Vee=2.7V 

MIN MAX 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 



SN54LVT18652,SN54LVT182652,SN74LVT18652,SN74LVT182652 
3.3·V ABT SCAN TEST DEVICES 

WITH 18-BIT TRANSCEIVERS AND REGISTERS 
SCBS312 - MARCH 1994 

recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voltage 

IOH High-level output current 

IOl low-level output current 

IOlt low-level output current 

l!.tIlw I nput transition rise or fall rate 

TA Operating free-air temperature 

t Current duty cycle l> 50%, f:2: 1 kHz 

Aport, TOO 

Sport 

Aport, TOO 

Sport 

Aport, TOO 

Outputs enabled 

~TEXAS 
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SN54LVT182652 SN74LVT182652 
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 

-12 -12 

24 32 
rnA 

12 12 

48 64 rnA 

10 10 nsN 
-55 125 -40 85 ·C 
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SN54LVT18652,SN54LVT182652,SN74LVT18652,SN74LVT182652 
3.3-V ABT SCAN TEST DEVICES 
WITH 18-81T TRANSCEIVERS AND REGISTERS 
SCBS312 - MARCH 1994 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 4) 

PARAMETER TEST CONDITIONS 
SN54LVT182652 SN74LVT182652 

MIN TYPt MAX MIN TYpt 

VIK Vee- 2.7V, 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=-24 rnA 
Aport, TDO 

2 

Vee = 3 V 10H =-32 mA 2 

IOH--12mA Bport 2 2 

10L = 100 IlA 0.2 
Vee=2.7V 

IOL=24mA 0.5 

IOL=16mA 0.4 

VOL IOL-32mA 
Aport, TDO 

0.5 

Vee = 3 V iOL = 46 rnA 0.55 

IOL=64 rnA 

10L= 12mA Bport 0.8 

Vee = 3.6 V, VI = Vee or GND eLK,OEAB, ±1 

Vee = 0 or MAX:!:, VI-5.5 V OEBA,S, TeK 10 

VI -5.5V 50 

VI = Vee TOI, TMS 1 
II 

VI =0 -100 
Vee = 3.6 V 

VI -5.5V 20 

VI = Vee A or B ports§ 1 

VI =0 -~ 
-5 

loff Vee = 0, VI or Vo = 0 to 4.5 V 

VI -0.8V 
IAorBports 

75 75 
II(hold) Vee - 3V 

VI =2V -75 -75 

10ZH Vee = 3.6 V, VO=3V 1 

10ZL Vee=3.6 V, Vo= 0.5 V -1 

Outputs high 2 

ICC 
Vee- 3.6V, 10- 0, Outputs low 20 
VI = Vee or GND 

Outputs disabled 2 

aleell 
Vee=3Vt03.6V, One input at Vee - 0.6 V, 

0.2 
Other inputs at Vee or GND 

ei VI = 3 VorO 4 

eio Vo-3VorO 11 

eo Vo = 3 VorO 8 

t All typical values are at Vee = 3.3 V, TA = 25°e. 
:!: For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ Unused pins at Vee or GND 
11 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
NOTE 4: Product preview specifications are design goals only and are subject to change without notice. 
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4 

11 

8 

MAX 

-1.2 

0.2 

0.5 

0.4 

0.5 

0.55 

0.8 

±1 

10 

50 

1 

-100 

20 

1 

-5 

±100 

1 

-1 

2 

20 

2 

0.2 

UNIT 

V 

V 

V 

IlA 

IlA 

IlA 

IlA 
IlA 

rnA 

rnA 

pF 

pF 

pF 



SN54LVT18652,SN54LVT182652,SN74LVT18652,SN74LVT182652 
3.3-V ABT SCAN TEST DEVICES 

WITH 18-BIT TRANSCEIVERS AND REGISTERS 
SCBS312-MARCH 1994 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (normal mode) (see Notes 4 and 5) 

SN54LVT182652 SN74LVT182652 

Vee=3.3V 
Vee = 2.7 V 

Vee=3.3V 
Vee = 2.7 V UNIT 

±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX MIN MAX 

fclock Clock frequency CLKAB or CLKBA 0 100 MHz 

tw Pulse duration CLKAB or CLKBA high or low 5 ns 

tsu Setup time 
A before CLKABT or 

5 
B before CLKBA i 

ns 

th Hold time 
A after CLKABi or 

0 
B after CLKBAi 

ns 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (test mode) (see Notes 4 and 5) 

SN54LVT182652 SN74LVT182652 

Vee=3.3V 
Vee=2.7V 

Vee=3.3V 
±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency TCK 0 25 

tw Pulse duration TCK high or low 20 

A, B, CLK, OEAB, OEBA or S 
8 

beforeTCKi 
tsu Setup time 

TDI before TCKi 8 

TMS before TcKi 6 

A, B, CLK, OEAB, OEBA or S 
1 

after TCKi 
th Hold time 

TDI after TcKi 1 

TMS after TCKi 1 

Id Delay time Power up to TcKi 50 

tr Rise time VCC power up 1 
.. 

NOTES: 4. Product preview speCifications are design goals only and are subject to change without notice. 
5. Load circuit and voltage wavefonns are shown in Section 1. 
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Vee=2.7V 

MIN MAX 

UNIT 

MHz 

ns 

ns 

ns 

ns 

J.LS 
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SN54LVT18652,SN54LVT182652,SN74LVT18652,SN74LVT182652 
3.3-V ABT SCAN TEST DEVICES 
WITH 18-BIT TRANSCEIVERS AND REGISTERS 
SCBS312-MARCH 1994 

switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (normal mode) (see Notes 4 and 5) 

SN54LVTl82652 SN74LVTl82652 

PARAMETER 
FROM TO Vee=3.3V 

Vee=2.7V 
Vee=3.3V 

Vcc = 2.7 V UNIT 
(INPUT) (OUTPUT) ±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX MIN MAX 

fmax CLKAB or CLKBA 100 MHz 

tPLH 2 8 
AorB BorA ns 

tpHL 2 8 

tpLH 2.5 9.5 
CLKAB or CLKBA BorA ns 

tpHL 2.5 9.5 

tpLH 2 10 
SABorSBA BorA ns 

tPHL 2 10 

tpZH 
OEABorOEBA 

2 11 
BorA ns 

tpZL 2 11 

tpHZ 
OEABorOEBA BorA 

1.5 11 
ns 

tPLZ 1.5 11 

JJ switching characteristics over recommended operating free-air temperature range (unless o otherwise noted) (test mode) (see Notes 4 and 5) 
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SN54LVT182652 SN74LVTl82652 

PARAMETER 
FROM TO Vee=3.3V Vee=2.7V VCe=3.3V 

(INPUT) (OUTPUT) ±O.3V ±O.3V 

MIN MAX MIN MAX MIN MAX 

fmax TCK 25 

tPLH 
TCK,J. AorB 

3 25 

tPHL 3 25 

tpLH 
TCK,J. 

2 12 
TOO 

tpHL 2 12 

tpZH 
TCK,J. 

3 25 
AorB 

tPZL 3 25 

tpZH 
TCK,J. TOO 

2 12 

tpZL 2 12 

tPHZ TCK,J. AorB 
3 25 

tpLZ 3 25 

tpHZ 
TCK,J. TOO 

2 15 

tpLZ 2 15 

NOTES: 4. Product preview specifications are design goals only and are subject to change without notice. 
5. Load circuit and voltage wavefonns are shown in Section 1. 
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Vee = 2.7 V 

MIN MAX 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 
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GTL TRANSCEIVERS AND BACKPLANE DRIVERS 
Features 

• High-speed GTLnTL translating 

• Output edge-rate control (OECTM) options 

• EPIC-IIBTM BiCMOS process with special 
low-voltage enhancements 

• Mixed-mode signal operations on A port 

• Bus-hold circuitry 

• Power-on-demand active feedback 
circuitry 

• Widebus™ and UBTTM architectures 

• JEDEC SSOP (Widebus™) and EIAJ 
TSSOP (Shrink Widebus™) packaging 

Benefits 

• 3.3-V logic family with equivalent speed 
and drive performance of 5-V ABT logic 
family - not just a recharacterized or 
scaled CMOS 

• Complete input and output compatibility 
with 5-V signals combined with a pure 
3.3-V internal supply signal- provides 
bidirectional 3-V to 5-V translation 

• Reduces component count by eliminating 
need for external pullup or pulldown 
resistors on 1/0 pins configured as inputs 
left unused or floating 

• Reduces disabled static power 
consumption (Ieez) to as little as 0.1 rnA 
for power-conscious portable and 
battery-powered equipment 

• 16- and 18-bit densities for flexible 
integration 

• Space-saving and height-saving 
surface-mount package options, pin 
compatible with existing 5-V families for 
easy conversion 

• Ideal for high-speed bus applications 

• Standardization that comes from a 
common product approach 



SN7 4GTL 16611 
18·BIT GTULVT UNIVERSAL BUS TRANSCEIVER 

• Translates Between GTL Signal Levels and 
LVCMOS, LVTTL, or 5-V TTL Signal Levels 

• Member of the Texas Instruments 
Widebus™ Family 

• Supports Mixed-Mode Signal Operation on 
A Port (S-V Input and Output Voltages With 
3.3-V Vee) 

• State-of-the-Art BICMOS Design for 
Low-Static Power Dissipation 

• UBTTM (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 

• Packaged In Plastic 300-mil Shrink 
Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 18-bit registered bus transceiver combines 
Ootype latches and Ootype 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 LVCMOS, 
LVTTL, or S-V TIL 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 

SCBS268 - MARCH 1993 - REVISED MARCH 1994 

DGG OR DL PACKAGE 
(TOP VIEW) 

OEA8 
LEA8 

A1 
GND 4 

A2 
A3 

A7 
A8 
A9 

A10 
A11 
A12 

GND 
A13 
A14 
A15 

3.3-V Vcc 
A16 
A17 

GND 
A18 

OE8A 

51 

50 

49 
48 
47 
46 

CEA8 
CLKA8 
81 
GND 
82 
83 
5-VVcc 
84 
85 
86 
GND 
87 
88 
89 
810 
811 
812 
GND 
813 
814 
815 
VREF 
816 
817 
GND 
818 
CLK8A 

LE8A CE8A ____ or 

controlled by the chip-enable (CEAB and CEBA) inputs. For A-to-B data flow, the device operates in the 
transparent mode when LEAB is high. When LEAB is low, the A data is latched if CEAB is low and CLKAB is 
held at a high or low logic level. If LEAB is low, the A-bus data is stored in the latch/flip-flop on the low-to-high 
transition of CLKAB if CEAB is also low. Output-enable OEAB is active-low. When OEAB is low, the outputs are 
active. When OEAB is high, the outputs are in the high-impedance state. Data flow for B to A is similar to that 
of A to B but uses OEBA, LEBA, CLKBA, and CEBA. 

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 SN74GTL 16611 is characterized for operation from O·C to 70·C. 

Widebus and UBT are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Informedon concerns products In Ihe forma1lve or 
design pha.. of development Char_~8IIC data and ollttt 
spocilicadons are doolgn goal •. T .... ln.lrUmontB rooorvoo Ihe ~ht fo 
change or discontinue these products whhout notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75266 

Copyright © 1994. Texas Instruments Incorporated 
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SN7 4GTL 16611 
18·BIT GTL/LVT UNIVERSAL BUS TRANSCEIVER 

SCBS268 - MARCH 1993 - REVISED MARCH 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 j L L 

L L L j 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 

A1 
3 

6-4 

CE 
~--~r---------~r+---r~-;1D 

... t-+-iC1 

CE CLK 

1D 

C1 

CLK 

~------------~vr-------------JI 
To 17 Other Channels 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, 3.3-V Vee .................................................. -0.5 V to 4.6 V 
Supply voltage range, 5-V Vee ...................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any A-port output in the low state, 10 ..................................... . . .. . .. 128 mA 
Currentinto any B-port output in the low state, 10 ...... . . • . . . .. . . . . . • . . . . • .. . • . . . .. . . . . .. • • . .. 80 mA 
Current into any A-port output in the high state, 10 (see Note 2) ................................ 64 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0) ....................................................... -50 mA 
Maximum power dissipation at T A = 55°C (in still air): DGG package ............................... 1 W 

DL package ............................... 1.4 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 only flow when the output is in the high state and Vo > Vee. 

recommended operating conditions 

I Supply voltage, 3.3 V 
Vee I Supply voltage, 5 V 

VREF Supply voltage 

VI Input voltage 

VIH High-level input voltage 

Vll lOW-level input voltage 

11K Input clamp current 

IOH High-level output current 

IOl low-level output current 

TA Operating free-air temperature 

; Current duty cycle ~ 50%, f ~ 1 kHz 

Sport 

Except Sport 

Sport 

Except S port 

Sport 

ExceptS port 

A port 

Aport; 

Sport 

~TEXAS 
INSTRUMENTS 

MIN 

3.15 

4.75 

VREF +50 mV 

2 

0 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

NOM MAX UNIT 

3.3 3.45 
V 

5 5.25 

0.8 V 

Vee 
V 

5.5 

V 

VREF-50mV 
V 

0.8 

-18 mA 

-32 mA 

64 
mA 

40 

70 ·e 
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SN74GTL 16611 
18·BIT GTULVT UNIVERSAL BUS TRANSCEIVER 

SCBS268 - MARCH 1993 - REVISED MARCH 1994 

electrical characteristics over recommended operating free-air temperature range, VREF = 0.8 V 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYpt 
VIK Vee=3.15V, 11=-18mA 

Vee = MIN to MAXI:, 10H =-100 JJA Vee- O.2 

VOH Aport IOH=-8rnA 2.4 
Vee=3.15V 

IOH--32mA 2 

10l -100 JJA 
10l= 16 rnA 

VOL 
Aport Vee=3.15V 

IOl-32 rnA 

IOl=64 mA 

Sport Vee = 3.15 V, 10l= 40 rnA 

Control pins Vee - 0 or MAX;, VI-5.5V 

VI-5.5V 
.~ 

Vee- 3.45V VI-Vee Aport~ 
II 

VI=O, 

VI = Vee 
Sport Vee = 3.45 V 

VI-O 

Aport VI or Vo = 0 to 4.5 V 
loff 

Sport 
Vee=O 

VI or Vo = 0 to 1.2 V 

VI-0.8V 75 
I I (hold) Aport Vee=3.15V 

VI =2V -75 

Aport VO=3V 
10ZH 

Sport 
Vee = 3.45 V 

VO-l.2V 

Aport Vo - 0.5 V 
10Zl 

Sport 
Vee. 3.45 V 

Vo = 0.4 V 

A portio Sport 

ICC S port to A port Vee- 3.45V, 10=0, 

Outputs disabled 
VI = Vee or GND 

Aleel! 
Vee-3.45V, One input at 2.7 V, 
A or control inputs at Vee or GND 

ei Control pins VI = 3.15 VorO 

eio Aport VO. 3.15 VorO 

eio Sport Per IEEEl194.0-1991 

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 
I! This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
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4 

10 

MAX UNIT 

-1.2 V 

V 

0.2 

0.4 

0.5 V 

0.55 

0.4 

10 JJA 
20 

i 

-5 !lA 
5 

-5 

100 

100 
!lA 

!lA 

1 

10 
!lA 

-1 

-10 
!lA 

mA 

1 rnA 

pF 

pF 

5 pF 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature, VREF = 0.8 V (unless otherwise noted) 

MIN MAX UNIT 

fclock Clock frequency 0 150 MHz 

tw Pulse duration 
LEAB or LEBA high 

ns 
CLKAB or CLKBA high or low 

A before CLKABt 1.5 

B before CLKABt 3 

A before LEAB-1- 0.5 

B before LEBA-1- 1.5 
tsu Setup time 

CEAB before CLKABt 
ns 

CEBA before CLKBAt 

CEAB before LEAB-1-

CEBA before LEBA"-

A after CLKABt 1 

B after CLKABt 0 

A after LEAB-1- 2.5 

BafterLEBA-1- 2 
th Hold time 

CEAB after CLKABt 
ns 

CEBA after CLKBAt 

CEAB after LEAB-1-

CEBA after LEBA-1-

3: w 
:; 
w 
a: 
D. 

switching characteristics over recommended ranges of supply voltage and operating free-air t
temperature, VREF = 0.8 V (see Note 3) 0 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

fmax 

tPLH 
A B 

tPHL 

tpLH 
LEAB B 

tpHL 

tpLH 
CLKAB B 

tpHL 

tpLH 

tpHL 
OEAB B 

tr Transition time, B outputs (0.5 V to 1 V) 

tf Transition time, B outputs (1 V to 0.5 V) 

tPLH 
B A 

tpHL 

tPLH 
LEBA A 

tpHL 

tPLH 
CLKBA A 

tpHL 

tEN 
OEBA A 

tDIS 
NOTE 3: Load CircUit and voltage waveforms are shown In Section 1. 
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MIN TYP MAX 

3.2 

3.2 

4 

4 

4.3 

4.3 

4.5 

4.5 

1.7 

0.6 

5.7 

4 

5 

3.B 

5.2 

4.6 

6 

6 

UNIT 

MHz 

I1S 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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SN74GTL 16615 
17·BIT GTULVT UNIVERSAL BUS TRANSCEIVER 

WITH BUFFERED CLOCK OUTPUTS 

• Translates Between GTL Signal Levels and 
LYCMOS, LYTTL, or 5-Y TTL Signal Levels 

• Member of the Texas Instruments 
Wldebus™ Fam"y 

• Supports Mixed-Mode Signal Operation on 
A Port (5-Y Input and Output Yoltages With 
3.3-YYcc) 

• State-of-the-Art BICMOS Design for 
Low-Static Power DIsSipation 

• UBTTM (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 Pu"up Resistors on A Port 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Packaged In Plastic 300-m" Shrink 
Sma"-Outline (DL) and Thin Shrink 
Sma"-Outllne (DGG) Packages 

description 

This 17-bit registered bus transceiver combines 
D-type latches and D-type flip-flops to allow data 
flow in transparent, latched, and clocked modes. 
It provides for a copy of CLKAB at GTL logic levels 
(CLKOUT). It also provides a conversion of the 
GTL clock to a TTL environment (CLKIN). 

The B port operates at GTL levels while the A port 
and control pins are compatible with LVCMOS, 
LVTTL, or 5-V TTL logic levels. 

DGG OR DL PACKAGE 
(TOP VIEW) 

OEAB 1 
lEAB 2 

3.3-VVee 
A4 

A6 
GND 11 

A7 
A8 
A9 

A10 
A11 
A12 

GND 
A13 
A14 
A15 

CEAB 
ClKAB 
B1 
GND 
B2 
B3 
5-V Vee 
B4 
B5 
B6 
GND 
B7 
B8 
B9 
B10 
B11 
B12 
GND 
B13 
B14 
815 

3.3-V Vee VREF 
A16 816 
A17 817 

GND GND 
ClKIN ClKOUT 
OEBA ClK8A 
lEBA CE8A "'1....o._.....r 

Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock (CLKAB and CLKBA) inputs. The clock or latch-enable can be controlled by the chip-enable (CEAB 
and CEBA) inputs. For A-to-B data flow, the device operates in the transparent mode when LEAB is high. When 
LEAB is low, the A data is latched if CEAB is low and CLKAB is held at a high or low logic level. If LEAB is low, 
the A-bus data is stored in the latch/fliPcilOP on the low-to-high transition of CLKAB if CEAB is also low. 
Output-enable OEAB is active-low. When EAB is low, the outputs are active. When OEAB is high, the outputs 
are in the high-impedance state. Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, 
andCEBA. 

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

The SN74GTL16615 is characterized for operation from O°C to 70°C. 

Widebus and UBT are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW In_on concerns prod_In the farmaave or 
design p/lass 01 _pmonL Cho_1Ie _ and other 
..... lftcatlons .. design gosis. T .... I_ rssorvss the rlghlto 
cnsnge or dlscontlnu. _ produ .. _ notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1994, Texas Instruments Incorporated 
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SN74GTL 16615 
17·BIT GTULVT UNIVERSAL BUS TRANSCEIVER 
WITH BUFFERED CLOCK OUTPUTS 
SCBS269 - MARCH 1993 - REVISED MARCH 1994 

6-10 

FUNCTION TABLEt 

INPUTS OUTPUT 
B MODE 

CEAB OEAB LEAB CLKAB A 

X H X X X Z 

L L L HorL X BO:!: Latched storage of A data 

L L L HorL 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. 

~1ExAs 
INSTRUMENTS 
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logic diagram (positive logic) 

OEAB --=---0 

CEAB _5:::,:6'--_a 

ClKAB 
55 

lEAB 
2 

lEBA 28 

ClKBA 
30 

CEBA 
29 

OEBA .....;2=.:.7 __ a 

r-------

SN74GTL 16615 
17·BIT GTULVT UNIVERSAL BUS TRANSCEIVER 

WITH BUFFERED CLOCK OUTPUTS 
SCBS269 - MARCH 1993 - REViSeD MARCH 1994 

------ ---------..., 
I 

Al _3=--+~ ......... 
I 
I 
I 
I 
I 
I 
I 

CE 
>---4--------++4--+4~~10 

I 
I 

54 Bl 

ClK ' 
CE I ~H-+-----I--I-+----===~-~ lOt-

.-+-+--ICl I 
I 
I 
I 
I 

L-_____ _ 1 of 17 Channels I _________ .J 

ClKIN .....;2:::,:6 ___ -< 
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SN74GTL16615 
17-BIT GTULVT UNIVERSAL BUS TRANSCEIVER 
WITH BUFFERED CLOCK OUTPUTS 
SCBS269 - MARCH 1993 - REVISED MARCH 1994 

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

Supply voltage range, 3.3 V, Vee .................................................. -0.5 V to 4.6 V 
Supply voltage range, 5 V, Vee ...........................•.........•................ -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .................................................. -0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... -0.5 V to 7 V 
Current into any A-port output in the low state, 10 .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 128 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, iOK (VO < 0) ....................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): 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 
impiied. Exposure to absoiute-maximum-rated conditions jor extended periods may ,,/feci device reliability. 

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This current will only flow when the output is in the high state and Vo > Vee. 

~ recommended operating conditions 

o 
C c: 
o ..... 
"tJ 
:xJ 
m 
~ 
m 
:E 

I Supply voltage, 3.3 V 
Vee I Supply voltage, 5 V 

VREF Supply voltage 

VI Input voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

11K I nput clamp current 

IOH High-level output current 

IOL Low-level output current 

TA Operating free-air temperature 

:j: Current duty cycle S 50%, f ~ 1 kHz 

6-12 

Bport 

ExceptB port 

Bport 

ExceptB port 

B port 

Except B port 

Aport 

Aport:j: 

B port 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

MIN NOM 
3.15 3.3 

4.75 5 

0.8 

VREF+50mV 

2 

0 

MAX UNIT 

3.45 
V 

5.25 

V 

Vee 
V 

5.5 

V 

VREF-50mV 
V 

0.8 

-18 mA 

-32 mA 

64 
mA 

40 

70 ·e 



SN7 4GTL 16615 
17-BIT GTULVT UNIVERSAL BUS TRANSCEIVER 

WITH BUFFERED CLOCK OUTPUTS 
SCBS269 - MARCH 1993 - REVISED MARCH 1994 

electrical characteristics over recommended operating free-air temperature range, VREF = 0.8 V 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt 

VIK Vee - 3.15 V, 11--18mA 

Vee = MIN to MAx:t:, 10H =-100 IlA Vee- 0.2 

VOH Aport IOH=-8mA 2.4 
Vee = 3.15 V 

IOH=-32mA 2 

10l = 100 IIA 
IOL= 16mA 

VOL 
Aport Vee = 3.15 V 

IOl=32 rnA 

lOla 64 rnA 
Bport Vee = 3.15 V, IOl=40 rnA 

Control pins Vee - 0 or MAX:t:, VI-5.5V 

VI-5.5V 

Aport§ Vee = 3.45 V VI=Vee 
II 

VI-O 

VI = vee 
Bport Vee = 3.45 V 

VI=O 

Aport VI or Vo = 0 to 4.5 V 
loft 

Bport 
Vee=O 

VI orVO = Oto 1.2V 

VI =0.8V 75 
II(hold) Aport Vee=3.15V 

VI=2V -75 

Aport VO=3V 

10ZH Bport Vee = 3.45 V VO= 1.2V 

elKIN VO=3V 

Aport VO-0.5 V 

10Zl Bport Vee- 3.45V Vo=O.4 V 

elKIN VO=0.5V 

A port to B port 

ICC B port to A port Vee = 3.45 V, 10=0, 

Outputs disabled 
VI = VeeorGND 

t.lee1l Vee =3.45 V, One input at 2.7 V, 
A or control inputs at Vee or GND 

ei Control pins VI = 3.15 VorO 

eio Aport VO=3.15VorO 

eio Bport Per IEEEI194.0-1991 

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

~TEXAS 
INSTRUMENTS 
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4 

10 

MAX UNIT 

-1.2 V 

V 

0.2 

0.4 

0.5 V 

0.55 

0.4 

10 IIA 
20 

1 

-5 IIA 
5 

-5 

100 

100 
IIA 

IIA 

1 

10 IIA 
5 

-1 

-10 IIA 
-5 

rnA 

1 rnA 

pF 

pF 

5 pF 
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SN74GTL 16615 
17·BIT GTULVT UNIVERSAL BUS TRANSCEIVER 

, WITH BUFFERED CLOCK OUTPUTS 
SCBS269-MARCH 1993-REVISED MARCH 1994 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature, VREF = 0.8 V (unless otherwise noted) 

fclock Clock frequency 

tw Pulse duration 

Isu Satuptime 

th Hold time 

6-14 

LEAB or LEBA high 

CLKAB or CLKBA high or low 

A before CLKABi 

B before CLKABi 

A before LEAB,!, 

B before LEBA,!, 

CEAB before CLKABi 

CEBA before CLKBAi 

CEAB before LEAB,!, 

CEBA before LEBA,!, 

A after GlKABi 

B after CLKABi 

A after LEAB,!, 

BafterLEBA,!, 

CEAB after CLKABi 

CEBA after CLKBA i 

CEAB after LEAB,!, 

CEBA after LEBA,!, 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

MIN MAX UNIT 

0 150 MHz 

ns 

1.5 

3 

0.5 

1.5 
ns 

, 
0 

2.5 

2 
ns 



• EPIC-rrBTM (Enhanced-Performance 
Implanted CMOS) Submlcron Process 

• 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 

• Packaged In Plastic 30o-mll Shrink 
Small-Outline (DL) and Thin Shrink 
Smail-Outline (DGG) Packages 

description 

The SN7 4GTl 16921 has 20 single-bit flip-flops 
which are designed to provide terminated GTl 
logic levels. 

The device can be used as two 1 O-bit flip-flops or 
one 20-bit flip-flop. The 20 flip-flops are 
edge-triggered D-type flip-flops. The 
SN74GTl16921 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 SN7 4GTl 16921 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 00 
H X X Z 

EPIC-lIB and Widebus are trademarks of Texas,lnstruments Incorporated. 

PRODUCT PREVIEW Infonnallon CCIIICII'I1S prod_In the _ or 
d .. lan phaIt of dtvtIopmant. Cha ..... riOlic dall ... O1fIor 
opeclftcaUons .. daslgn gools. T .... lnatr.ments _the righllO 
change or dlscondnuelheile prod.'" without nDUct. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN74GTL 16921 
20·BIT FLlp·FLOP 

WITH GTL 1/0 LEVELS 
SCBS313-JULY 1993-REVISED MARCH 1994 

DGG OR DL PACKAGE 
(TOP VIEW) 

10E 1 1CLK 
1Q1 101 
1Q2 102 

GNO GNO 
1Q3 103 
1Q4 6 104 
Vee Vee 
1Q5 105 
1Q6 9 106 
1Q7 107 

GNO 11 GNO 
1Q8 108 
1Q9 109 

1Q10 1010 
2Q1 201 
2Q2 202 
2Q3 203 

== GNO GNO W 
2Q4 204 -
2Q5 205 > 
2Q6 206 W 
Vee VREF 

a: 
2Q7 207 D.. 
2Q8 208 I-

GNO GNO 0 
2Q9 209 :::» 

2Q10 2010 C 
20E 2ClK 0 a: 

D.. 

Copyright © 1994. Texas Instruments Incorporated 
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SN74GTL 16921 
20.-8IT FLIP-FLOP 
WITH GTL 1/0 LEVELS 
SCBS313 - JULY 1993 - REVISED MARCH 1994 

logic diagram (positive logic) 

56 
1CLK----i 

__ ----II> C1 

101-------~-~10 
55 

V 

To Nine Other Channels 

2<5E 
28 

2CLK 
29 

C1 
42 

201 10 

'----"""'Iv~-----' 

To Nine Other Channels 

D----",2- 1Q1 

15 2Q1 

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 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (VO < 0 or Vo > 0) .............................................. ±50 mA 
Continuous current through Vee or GND pins ............................................ ±100 mA 
Maximum power dissipation at T A = 55°C (in still air): 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. 

~1ExAs 
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recommended operating conditions 

Vee Supply voltage 

vREF Supply voltage 

VI Input voltage 

VOH High-level output voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

11K Input clamp current 

10L Low-level output current 

TA Operating free-air temperature 

SN7 4GTL 16921 
20-81T FLIP-FLOP 

WITH GTL 1/0 LEVELS 
SCBS313-JULY 1993- REVISED MARCH 1994 

MIN NOM MAX UNIT 

3 3.6 V 

213 Vee - 2% 0.8 213 vec + 2% V 

0 vcc V 

3.6 V 

VREF +50 mV V 

VREF -50mV V 

-18 mA 

40 mA 

0 70 ·C 

electrical characteristics over recommended operating free-air temperature range, VREF = 0.8 V 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK VCC=3V, 11=-18mA -1.2 V 

VOL VCC=3V, IOL=40 mA 0.4 V 

VCC=3V 
IVI=Vee 5 

II 
!VI=O -5 

J.IA 

10H VCC=3V, VOH a3.6V J.IA 

ICC 
I Outputs high Vec=3V, 10=0, rnA 
! Outputs low VI = VCCor GND 

ei Per IEEEl194.0-1991 4 pF 

Co Per IEEEl194.0-1991 6 pF 

t All typical values are at VCC = 3.3 V, TA = 25·C. 

~1ExAs 
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LVC MSI AND OCTALS 
Featur~s 

• 0.8-J,1 EPIC-IITM CMOS process 

• No input-diode clamp to Vee 

• Very low standby current (20 JJA) 

• -24-mA/24-mA drive current 

• 2.7-V to 3.6-V Vee range 

• SOIC, EIAJ SSOP, and TSSOP packaging 

• TI has established two worldwide alternate 
sources 

Benefits 

• High-performance propagation delays as 
fast as 6.5 ns 

• Saves power, extends battery life 

• Drives transmission lines down to 50 0 

• Fully characterized for unregulated battery 
operation 

• Saves board space and weight; TSSOP 
compatible with PCMCIA standards 

• Standardization that comes from a 
common product approach 



SN74LVCOO 
QUADRUPLE 2·INPUT POSITIVE·NAND GATE 

• EPIC ™ (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Smail-Outline (D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline (PW) 
Packages 

description 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

1A VCC 
18 48 
1Y 4A 
2A 4Y 
28 38 
2Y 3A 

GND 

This quadruple 2-input positive-NAND gate is designed for 2.7-V to 3.6-V Vee operation. 

The SN74LVCOO performs the Boolean functions Y = A • B or Y = if.. + B in positive logic. 

The SN74LVCOO is characterized for operation from -40°C to 8SoC. 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B Y 

H H L 

L X H 

X L H 

logic symbolt logic diagram, each gate (positive logic) 

1A 
18 

2A 

28 

3A 

38 

4A 

48 

1 

2 

4 

5 

9 

10 

12 

13 

& 3 
1Y 

6 
2Y 

8 
3Y 

11 
4Y 

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

EPIC is a trademark of Texas Instruments Incorporated. 

A 

B ---ID- Y 
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SN74LVCOO 
QUADRUPLE 2-INPUT POSITIVE-NAND GATE 

SCAS279 - JANUARY 1993 - REVISED MARCH 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 ............................................................ -0.5 V to 4.6 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vee) ............................................. ±50 mA 
Continuous currentthrough Vee or GND ................................................. ±100 mA 
Maximum power dissipation at T A = 55°C (in still air): D package .............................. 1.25 W 

DB or PW package ............ ~ .. ',' . . . . .. 0.5 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 cond~ions for extended periods may affect device reliability. 

NOTE 1: This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 2) 
MIN MAX UNIT 

Vee Supply voltage 2.7 3.6 V 

VIH High-level input voltage Vee = 2.7 V to 3.6 V 2 V 

VIL Low-level input voltage Vee = 2.7 V to 3.6 V 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voRage 0 Vee V 

Vee=2.7V -12 
10H High-level output current rnA 

Vee=3V -24 

Low-level output current 
Vee=2.7V 12 

10L rnA 
Vee=3V 24 

I:J.t/l:J.v Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·e 

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

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

PARAMETER TEST CONDITIONS VCC* 
TA = -40·C to 85·C 

UNIT 
MIN MAX 

10H =-100 IIA MINto MAX Vee-O•2 

2.7 V 2.2 
VOH IOH=-12mA V 

3V 2.4 

IOH=-24mA 3V 2 

10L = 100 IIA MIN to MAX 0.2 

VOL IOL=12mA 2.7 V 0.4 V 

IOL=24 rnA 3V 0.55 

II VI = Vee or GND 3.6 V ±5 IIA 
lee VI = Vee or GND, 10=0 3.6V 20 IIA 

.6.lee 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 500 IIA Other inputs at Vee or GND 

ei VI = Vee or GND 3.3V pF 

* For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
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SN74 LVC02 
QUADRUPLE 2·INPUT POSITIVE·NOR GATE 

SCAS280 - JANUARY 1993 - REVISED MARCH 1994 

• EPICTM (Enhanced.'Performance Implanted 
CMOS) Submicron Process 

• Typical VOLP (Output Ground Bounce) 
< O.S Vat Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Small·Outline (D), Shrink Small·Outline 
(DB), and Thin Shrink Small·Outline (PW) 
Packages 

description 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

VCC 
4Y 
48 
4A 
3Y 

This quadruple 2-input positive-NOR gate is designed for 2.7-V to 3.6-V Vee operation. 

The SN74LVC02 performs the Boolean functions Y = A + B or Y = A • B in positive logic. 

The SN74LVC02 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B Y 

H X L 

X H L 

L L H 

logic symbolf logic diagram, each gate (positive logic) 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

2 

3 

5 

6 

8 

9 

11 

12 

;:,1 1 
1Y 

4 
2Y 

10 
3Y 

13 
4Y 

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

EPIC is a trademarK of Texas Instruments Incorporated. 

A 
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SN74LVC02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATE 

SCAS280 - JANUARY 1993 - REVISED MARCH 1994 

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 ............................................................ -0.5 V to 4.6 V 
Output voltage range, Vo (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to V CC + 0.5 V 
Input clamp current, 11K (VI < 0) .............................. :........................... -50 rnA 
Output clamp current, 10K {Vo < 0 or Vo > Vce> ........................................... ±50 rnA 
Continuous output current, 10 (Vo = 0 to Vcc) ............................................. ±50 rnA 
Continuous current through VCC or GND ................................................. ±100 rnA 
Maximum power dissipation at TA = 55°C (in still air): D package .......................•...... 1.25 W 

DB or PW package ....................... 0.5 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: This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 2) 
MIN MAX UNIT 

Vee Supply voltage 2.7 3.6 V 

VIH High-level input voltage Vee-2.7Vt03.6V 2 V 

VIL Low-level input voltage Vee z 2.7 V to 3.6 V 0.8 V 

VI Input voltage 0 Vee .V 

Vo Output voltage 0 Vee V 

Vee=2.7V -12 
10H High-level output current mA 

Vee=3V -24 

Vee=2.7V 12 
10L Low-level output current rnA 

Vee- 3V 24 

Ill/Ilv Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 °e 

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

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

PARAMETER TEST CONDITIONS VCC* 

10H =-100 J.IA MINto MAX 

2.7V 
VOH IOH--12mA 

3V 

IOH=-24mA 3V 

10L = 1 00 J.IA MIN to MAX 

VOL 10L= 12 rnA 2.7V 

IOL=24 rnA 3V 

II VI = Vee or GND 3.6 V 

ICC VI = Vee or GND, 10. 0 3.6 V 

c.lee 
Vee = 3 Vt03.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei VI ;. Vee or GND 3.3V 
.. .. :I: For conditions shown as MIN or MAX, use the appropnate values under recommended operating conditions . 

7....fJ 
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TA = _40°C to 85°C 
UNIT 

MIN MAX 

Vee-O•2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 J.IA 
20 J.IA 

500 J.IA 

pF 



• EPICTM (Enhanced·Performance Implanted 
CMOS) Submicron Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Small·Outline (D), Shrink Small·Outline 
(DB), and Thin Shrink Small·Outline (PW) 
Packages 

description 

This hex inverter is designed for 2.7-V to 3.6-V Vee operation. 

SN74LVC04 
HEX INVERTER 

SCAS281 - JANUARY 1993 - REVISED MARCH 1994 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

1A VCC 
1Y 6A 
2A 6Y 
2Y 5A 
3A 5Y 
3Y 4A 

GND 4Y 

The SN74LVC04 contains six independent inverters. The device performs the Boolean function Y = A. 
The SN74LVC04 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each Inverter) 

INPUT OUTPUT 
A Y 

H L 

L H 

logic symbolt logic diagram, each Inverter (positive logic) 

1A 

2A 

3A 

4A 

5A 

6A 

1 

3 

5 

9 

11 

13 

1 
2 

4 

6 

8 

10 

12 

1Y 

2Y 

3Y 

4Y 

5Y 

6Y 

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

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Inrormaaon concerns products IIlIl10 fornll1ive or 
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SN74LVC04 
HEX INVERTER 

( 

SCAS281 - JANUARY 1993 - REVISED MARCH 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 ............................................................ -0.5 V to 4.6 V 
Output voltage nimge, Vo (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .................................................••....... -50 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 rnA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±50 rnA 
Continuous current through Vee or GND .................................. ,.............. ±100 rnA 
Maximum power dissipation at T A = 55°C (in still air): D package ......•....................... 1.25 W 

DB or PW package ....................... 0.5 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-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: This value is IimHed to 4.6 V maximum. 

recommended operating conditions (see Note 2) 
MIN MAX UNIT 

Vee Supply voltage 2.7 3.6 V 

VIH High-level input voltage Vee m 2.7Vt03.6 V 2 V 

VIL Low-level input voltage Vee - 2.7 V to 3.6 V 0.8 V 

VI I nput voltage a Vee V 

Vo Output voltage a Vee V 

Vee=2.7V \ -12 
10H High-level output current mA 

Vee- 3V -24 

Vee- 2.7V 12 
10L Low-level output current mA 

Vee- 3V 24 

AtlAv Input transition rise or fall rate a 10 nsN 

TA Operating free-air temperature -40 85 ·e 

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

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

PARAMETER TEST CONDITIONS VCC* 
TA = -40·C to 85·C 

MIN TYP MAX 

10H = -100 IIA MINto MAX Vee-0.2 

2.7V 2.2 
VOH 10H =-12 mA 

3V 2.4 

10H =-24 mA 3V 2 

10L = 100 IIA MINto MAX 0.2 

VOL 10L= 12mA 2.7V 0.4 

IOL-24mA 3V 0.55 

II VI = Vee or GND 3.6V ±5 

ICC VI = Vee or GND, 10=0 3.6V 20 

~Iee 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 500 
Other inputs at Vee or GND 

ei VI = Vee or GND 3.3V 2.6 
.. .. 

:j: For conditions shown as MIN or MAX, use the appropnate values under recommended operating conditions . 
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SN74LVC04 
HEX INVERTER 

SCAS281-JANUARY 1993- REVISED MARCH 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 3) 

FROM TO 
PARAMETER (INPUT) (OUTPUT) 

too A y 

NOTE 3: Load circuit and voltage waveforms are shown in Section 1. 

operating characteristics, Vee = 3.3 V, T A = 25°C 
PARAMETER 

Power dissipation capacitance per inverter 

~TEXAS 
INSTRUMENTS 

VCC=3.3V 
Vcc = 2.7 V ±O.3V 

MIN TYP MAX MIN MAX 

1.5 3.B 6 7 

TEST CONDITIONS 

CL=50pF, f=10MHz 

POST OFACE BOX 655303 • OAUAS. TEXAS 75265 
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• EPICTM (Enhanced-Performance Implanted 
CMOS)Submlcron Process 

• Typical VOLP (Output Ground Bounce) 
< O.S V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Smail-Outline (D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline (PW) 
Packages 

description 

This hex inverter is designed for 2.7-V to 3.6-V Vee operation. 

SN74LVCU04 
HEX INVERTER 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

1A VCC 
1Y 6A 
2A 6Y 
2Y 5A 
3A 
3Y 

GND 

The SN74LVCU04 contains six independent inverters with unbuffered outputs. The device performs the 
Boolean function Y = A. 
The SN74LVCU04 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each Inverter) 

INPUT OUTPUT 
A Y 

H L 

L H 

logic symbolt logic diagram, each inverter (positive logic) 

1A 

2A 

3A 

4A 

5A 

6A 

1 

3 

5 

9 

11 

13 

1 
2 

4 

6 

8 

10 

12 

1Y 

2Y 

3Y 

4Y 

5Y 

6Y 

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

EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LVCU04 
HEX INVERTER 
SCAS282 - JANUARY 1993 - REVISED MARCH 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 ............................................................ -0.5 V to 4.6 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Output clamp current, 10K {Vo < 0 or Vo > Veel ........................................... ±50 rnA 
Continuous output current, 10 {Vo = 0 to Veel ............................................. ±50 rnA -
Continuous current through Vee or GND ................................................. ±100 rnA 
Maximum power dissipation at TA = 55°C (in still air): D package .............................. 1.25 W 

DB or PW package ....................... 0.5 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: This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 2) 
MIN MAX UNIT 

Vee Supply voltage 2.7 3.6 V 

VIH High-level input voltage Vee = 2.7 V to 3.6 V 2 V 

VIL Low-level input voltage Vee = 2.7 V to 3.6 V 0.8 V 

VI I nput voltage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee=2.7V -12 
10H High-level output current rnA 

Vee =3 V -24 

Vee=2.7V 12 
10L Low-level output current mA 

Vee=3 V 24 

6.tl6.v Input transition rise or fall rate 0 10 nslV 

TA Operating free-air temperature -40 85 ·e 

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

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

PARAMETER TEST CONDITIONS VCC* 
TA = -40·C to as·C 

UNIT 
MIN MAX 

IOH=-1001lA MIN to MAX Vee-0.2 

2.7V 2.2 
VOH 10H =-12 mA V 

3V 2.4 

10H =-24 mA 3V 2 

ioL = 100 IlA MIN to MAX 0.2 

VOL IOL=12mA 2.7V 0.4 V 

IOL=24 mA 3V 0.55 

II VI = Vee or GND 3.6 V ±5 IlA 
lee VI = Vee or GND, 10=0 3.6 V 20 IlA 

~Iee 
Vee=3Vt03.6V, One input at Vee - 0.6 V, 

500 IlA Other inputs at Vee or GND 

ei VI = Vee or GND 3.3V pF 
.. .. 

* For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions . 
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SN74LVC08 
QUADRUPLE 2·INPUT POSITIVE·AND GATE 

SCAS283 1993 - REVISED MARCH 1994 

• EPICTM (Enhanced·Performance Implanted 
CMOS) Submlcron Process 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Small·Outline (D), Shrink Small·Outline 
(DB), and Thin Shrink Small·Outline (PW) 
Packages 

description 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

1A VCC 
18 48 
1Y 4A 
2A 4Y 
28 3B 
2Y 3A 

GND 

This quadruple 2-input positive-AND gate is designed for 2.7-V to 3.6-V Vee operation. 

The SN74LVC08 performs the Boolean functions Y = A. B or Y = A + B in positive logic. 

The SN74LVC08 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B V 

H H H 

L X L 

X L L 

logic symbolt logic diagram, each gate (positive logic) 

lA 

lB 

2A 

2B 

3A 

3B 

4A 

4B 

1 

2 

4 

5 

9 

10 

12 

13 

& 3 
IV 

6 
2V 

8 
3V 

11 
4V 

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

EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LVC08 
QUADRUPLE 2-INPUT POSITIVE-AND GATE 

SCAS283 - JANUARY 1993 - REVISED MARCH 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 ........................................................... " -0.5 V to 4.6 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) ..................................................... \..... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vecl ............................................. ±50 mA 
Continuous current through Vee or GND .......................................... ,...... ± 1 00 mA 
Maximum power dissipation at TA = 55°C (in still air): D package .............................. 1.25 W 

DB or PW package ....................... 0.5 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-maxi mum-rated condHions for extended periods may affect device reliability. 

NOTE 1: This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 2) 
MIN MAX UNIT 

Vee Supply voltage 2.7 3.6 V 

VIH High-level input voltage Vee - 2.7 Vto 3.6 V 2 V 

VIL LOW-level input voltage Vee = 2.7 V to 3.6 V 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee=2.7V -12 
IOH High-level output current mA 

Vee- 3V -24 

Vee=2.7V 12 
IOL Low-level output current mA 

Vee=3V 24 

At/Av Input transition rise or fall rate 0 10 nslV 

TA Operating free-air temperature -40 85 ·e 

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

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

PARAMETER TEST CONDITIONS VCC* 

IOH =-100 IlA MINto MAX 

2.7V 
VOH IOH=-12mA 

3V 

IOH=-24mA 3V 

IOL = 100 IlA MIN to MAX 

VOL IOL=12mA 2.7 V 

IOL=24 mA 3V 

II VI = Vee or GND 3.6 V 

Ice VI = Vee or GND, 10=0 3.6V 

bolee 
Vee=3Vt03.6V, One input at Vee - 0.6 v, 
Other inputs at Vee or GND 

ei VI - Vee or GND 3.3 V 
.. .. 

:j: For conditions shown as MIN or MAX, use the appropnate values under recommended operating conditions • 
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TA = -4O·C to 85·C 
UNIT 

MIN MAX 

Vee-O•2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 JJA 
20 JJA 

500 IlA 

pF 



SN74LVC10 
TRIPLE 3·INPUT POSITIVE·NAND GATE 

SCAS284 - JANUARY 1993 - REVISED MARCH 1994 

• EPICTM (Enhanced·Performance Implanted 
CMOS) Submlcron Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, T A = 25°C 

• Package Options Include Plastic 
Small·Outline (D), Shrink Small·Outline 
(DB), and Thin Shrink Small·Outline (PW) 
Packages 

description 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

1A VCC 
1B 1C 
2A 1Y 
2B 3C 
2C 3B 
2Y 3A 

GND 

This triple 3-input positive-NAND gate is designed for 2.7-V to 3.6-V Vcc operation. 

The SN74LVC1 0 performs the Boolean functions Y = A • B • C or Y = Ii. + B + C i~ positive logic. 

The SN74LVC1 0 is characterized for operation from -40°C to 85°C. 

A 

H 

L 

X 

X 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
B C Y 

H H L 

X X H 

L X H 

X L H 

logic symbolt logic diagram, each gate (positive logic) 

1A 

1B 

1C 

2A 

2B 

2C 

3A 

3B 

3C 

1 

2 

13 

3 

4 

5 

9 

10 

11 

& 
12 

1Y 

6 
2Y 

8 
3Y 

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

EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LVC10 
TRIPLE 3-INPUT POSITIVE-NAND GATE 

,SCAS284-JANUARY 1993- REVISED MARCH 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 ............................................................ -0.5 V to 4.6 V 
Output voltage range, Va (see Note 1) ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (VA < 0 or Va > Vecl ........................................... ±50 mA 
Continuous output current, 10 (Va = 0 to Vecl ............................................. ±50 mA 
Continuous currentthrough Vee or GND ................................................. ±100 mA 
Maximum power dissipation at TA = 55°C (in still air): D package .............................. 1.25 W 

DB or PW package ....................... 0.5 W 
Storage temperature range ....................................................... -65°C to 150°C 

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

NOTE 1: This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 2) 
MIN MAX UNIT 

Vee Supply voltage 2.7 3.6 V 

VIH High-level input voHage Vee=2.7Vt03.6V 2 V 

VIL Low-level input voltage Vee = 2.7 Vto 3.6 V 0.8 V 

VI Input voHage 0 Vee V 

Va Output voltage 0 Vee V 

Vee- 2.7V -12 
10H High-level output current mA 

Vee=3V -24 

Vee=2.7V 12 
IOL Low-level output current mA 

Vee=3V 24 

l!.tll!.v Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·e 

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

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

PARAMETER TEST CONDITIONS VCc* 

10H = -100 IlA MINto MAX 

2.7V 
VOH IOH=-12mA 

3V 

IOH--24mA 3V 

IOL = 100 IlA MIN to MAX 

VOL IOL=12mA 2.7V 

10L = 24 mA 3V 

II VI = Vee or GND 3.6 V 

lee VI = Vee or GND, 10=0 3.6V 

Alee 
Vee = 3 Vto 3.6 V, One Input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei VI = Vee or GND 3.3V 
.. .. :I: For conditions shown as MIN or MAX, use the appropnate values under recommended operating conditions . 
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TA = -40·C to 85·C 
UNIT 

MIN MAX 

Vee-O.2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 I!A 
20 IlA 

500 I!A 

pF 



SN74LVC14 
HEX SCHMITT·TRIGGER INVERTER 

- REVISED MARCH 1 

• EPle rM (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 Vat Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Small-Outline (D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline (PW) 
Packages 

description 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

1A VCC 
1Y 6A 
2A 6Y 
2Y 5A 
3A 5Y 
3Y 4A 

GND 4Y 

This hex Schmitt-trigger inverter is designed for 2.7-V to 3.6-V Vee operation. 

The SN74LVC14 contains six independent inverters. The device performs the Boolean function Y = A. 
The SN74LVC14 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each Inverter) 

INPUT OUTPUT 
A Y 

H L 

L H 

logic symbolt logic diagram, each inverter (positive logic) 

1A 

2A 

3A 

4A 

5A 

6A 

1 

3 

5 

9 

11 

13 

2 
.IT 

4 

6 

8 

10 

12 

1Y 

2Y 

3Y 

4Y 

5Y 

6Y 

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

EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LVC14 
HEX SCHMITT-TRIGGER INVERTER 

SCAS285 - MARCH 1993 - REVISED MARCH 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 ............................................................ -0.5 V to 4.6 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Output clamp current, 10K (Vo < 0 or Va > Vee) ........................................... ±50 rnA 
Continuous output current, 10 (Vo = 0 to Vee) ............................................. ±50 rnA 
Continuous current through VCC or GND ................................................. ±100 rnA 
Maximum power dissipation at T A = 55°C (in still air): D package .............. ,............... 1.25 W 

DB or PW package ....................... 0.5 W 
Storage temperature range ....................................................... -65°C to 150°C 

t Stresses beYO~d those listed under "absolute maximum 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: This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 2) 
MIN MAX UNIT 

vee Supply voltage 2.7 3.6 V 

VIH High-level input voltage Vee=2.7Vt03.6V 2 V 

VIL Low-level input voltage Vee = 2.7 V to 3.6 V 0.8 V 

VI Input voltage 0 Vee V 

Va Output voltage 0 Vee V 

Vee=2.7V -12 
10H High-level output current rnA 

Vee=3V -24 

Vee=2.7V 12 
10L Low-level output current mA 

Vee=3V 24 

atlav Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·e 

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

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

PARAMETER TEST CONDITIONS veci 
10H =-100!lA MINto MAX 

2.7 V 
VOH 10H =-12 mA 

3V 

IOH=-24mA 3V 

10L = 100!lA MINto MAX 

VOL 10L= 12 rnA 2.7V 

IOL=24 rnA 3V 

II VI = Vee or GND 3.6V 

ICC VI = Vee or GND, 10=0 3.6 V 

.t.lee 
Vee=3Vt03.6V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei VI = Vee or GND 3.3V 
.. 

:j: For conditions shown as MIN or MAX. use the appropriate values under recommended operating conditions . 
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TA = -40·C to 85·e 
UNIT 

MIN MAX 

Vee-0.2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 !lA 

20 IIA 

500 !lA 

pF 



SN74LVC32 
QUADRUPLE 2·INPUT POSITIVE·OR GATE 

• EPICTM (Enh~nced-Performance Implanted 
CMOS) Submicron Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°e 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Smail-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 

description 

SCAS286 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

1A VCC 
18 48 
1Y 4A 
2A 4Y 
28 38 
2Y 

GND 

This quadruple 2-input positive-OR gate is designed for 2.7-V to 3.6-V Vee operation. 

The SN74LVC32 performs the Boolean functions Y = A + B or Y = A. B in positive logic. 

The SN74LVC32 is characterized for operation from -40°C to 8SoC. 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B Y 

H X H 

X H H 

L L L 

logic symbolt logic diagram, each gate (positive logic) 

1A 
1B 

2A 

2B 

3A 

3B 

4A 

4B 

1 

2 

4 

5 

9 

10 

12 

13 

<!:1 3 
1Y 

6 
2Y 

8 
3Y 

11 
4Y 

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

EPIC is a trademark of Texas Instruments Incorporated. 
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SN74 LVC32 
QUADRUPLE 2·INPUT POSITIVE·OR GATE 

SCAS286 - JANUARY 1993 - REVISED MARCH 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 ............................................................ -0.5 V to 4.6 V 
Output voltage range, Vo (see Note 1) ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Yo > Vecl ........................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND .......... 1 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• ± 100 mA 
Maximum power dissipation at TA = 55°C (in still air): D package .............................. 1.25 W 

DB or PW package ....................... 0.5 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: This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 2) 

MIN MAX UNIT 

Vee Supply voltage 2.7 3.6 V 

VIH High-level input voltage Vee = 2.7Vt03.6 V 2 V 

VIL LOW-level input voltage Vee = 2.7 V to 3.6 V 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee = 2.7V -12 
10H High-level output current mA 

Vee =3V -24 

Vee =2.7V 12 
IOL Low-level output current mA 

Vee =3 V 24 

At!Av I nput transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·e 

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

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

PARAMETER TEST CONDITIONS VCC* 

10H =-100 IlA MINto MAX 

2.7 V 
VOH IOH=-12mA 

3V 

IOH=-24mA 3V 

10L = 1oo!IA MIN to MAX 

VOL IOL=12mA 2.7V 

IOL=24mA 3V 

II VI = Vee or GND 3.6V 

lee VI = Vee or GND, 10=0 3.6 V 

bolee 
Vee -3 Vt03.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei VI = Vee or GND 3.3V 
.. * For conditions shown as MIN or MAX, use the approprrate values under recommended operating conditions . 
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TA = -40·C to 85·C 
UNIT 

MIN MAX 

Vee-O.2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 IlA 
20 IlA 

500 IlA 

pF 

... 



SN74LVC74 
DUAL POSITIVE·EDGE·TRIGGERED D·TVPE FLlP·FLOP 

WITH CLEAR AND PRESET 
SCAS287 - JANUARY 1993 - REVISED MARCH 1994 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical VOLP (Output Ground Bounce) 
< O.S V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Smail-Outline (D), Shrink Smail-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 

description 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

1CLR Vee 
10 2CLR 

1CLK 20 
1PRE 2CLK 

10 2PRE 
fa 20 

GNO 8 20 

This dual pDsitive-edge-triggered D-type flip-flop is designed for 2.7-V to 3.6-V VCC operation. 

A low level at the preset (PRE) or clear (CLR) inputs sets or resets the outputs regardless of the levels of the 
other inputs. When PRE and CLR are inactive (high), data at the data (D) input meeting the setup time 
requirements is transferred to the outputs on the positive-going edge of the clock pulse. Clock triggering occurs 
at a voltage level and is not directly related to the rise time of the clock pulse. Following the hold-time interval, 
data at the D input may be changed without affecting the levels at the outputs. 

The SN74LVC74 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
INPUTS OUTPUTS 

PRE CLR CLK 0 Q Q 

L H X X H L 

H L X X L H 

L L X X Ht Ht 

H H i H H L 

H H i L L H 

H H L X 00 00 
t This configuration is nonstable; that is, it will not 

persist when PRE or CLR returns to its inactive 
(high) level. 

logic symbol:!: 

1PRE 

1CLK 

10 

1CLR 

2PRE 

2CLK 

20 

2CLR 

4 

3 

2 

1 

10 

11 

12 

13 

", S 

C1 

10 
", R 

", 

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

EPIC is a trademark of Texas Instruments Incorporated. 
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1Q 
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20 
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SN74LVC74 
DUAL POSITIVE·EDGE· TRIGGERED D· TYPE FLlp·FLOP 
WITH CLEAR AND PRESET 
SCAS287 - JANUARY 1993 - REVISED MARCH 1994 

logic diagram, each flip-flop (positive logic) 

PRE------------------------------~~------__, 

CLK~: c 

TG 

C 

0----1 TG 

C 

TG 

ICC 

CLR----------------~.~--------------------------------------~ 

Q 

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 ............................................................ -0.5 V to 4.6 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ..............................•............ ±50 mA 
Continuous output current, 10 (Vo = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±100 mA 
Maximum power dissipation at T A = 55°C (in still air): D package .............................. 1.25 W 

DB or PW package ....................... 0.5 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: This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voRage 

VIL Low-level input voltage 

VI Input voltage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

I!.tll!.v Input transition rise or fall rate 

TA Operating free-air temperature 

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

-!/}TEXAS 
INSTRUMENTS 

Vee=2.7Vt03.6V 

Vee = 2.7 V to 3.6 V 

Vee- 2.7V 

Vee- 3V 

Vee=2.7V 

Vee=3V 
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MIN MAX UNIT 

2.7 3.6 V 

2 V 

0.8 V 

0 Vee V 

0 Vee V 

-12 
mA 

-24 

12 
mA 

24 

0 10 nsN 

-40 85 ·e 
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SN74LVC74 
DUAL POSITIVE·EDGE·TRIGGERED D·TVPE FLlp·FLOP 

WITH CLEAR AND PRESET 
SCAS287 - JANUARY 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt 
TA = _40°C to 85°C 

UNIT 
MIN TYP MAX 

IOH =-100 tJA MINto MAX VCC-0.2 

2.7V 2.2 
VOH IOH=-12mA 

3V 
V 

2.4 

IOH=-24mA 3V 2 

10l = 100 IlA MINto MAX 0.2 

VOL IOl=12mA 2.7 V 0.4 V 

IOl-24mA 3V 0.55 

II VI = VCC or GND 3.6V ±5 IlA 
ICC VI - VCC or GND, 10=0 3.6V 20 IlA 

~ICC 
VCC = 3 V to 3.6 V, One input at VCC - 0.6 V, 

500 IlA Other Inputs at VCC or GND 

Ci VI = VCC or GND 3.3V 2.5 pF 
" .. t For conditions shown as MIN or MAX, use the appropnate values under recommended operating conditions . 

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

VCC=3.3V 
VCC=2.7V ±O.3V UNIT 

MIN MAX MIN MAX 

fclock Clock frequency 0 150 0 150 MHz 

PRE or ClR low 4 5 
tw Pulse duration 

ClK high or low 
ns 

5 6 

Setup time before clKi 
Data 3 4 

tsu ns 
PRE or ClR inactive 2 3 

th Hold time, data after ClKf 1 2 ns 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 3) 

FROM TO 
VCC=3.3V 

VCC = 2.7 V 
PARAMETER ±O.3V UNIT (INPUT) (OUTPUT) 

MIN TYP MAX MIN MAX 

fmax 150 150 MHz 

ClK 
Oora 

1.5 3.5 9.2 10.2 
tpd ns 

PREorClR 1.5 3.7 10.5 11.5 

NOTE 3: load CircUit and voltage waveforms are shown In Section 1. 

operating characteristics, Vee = 3.3 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Power dissipation capacitance per flip-flop f=10MHz 

~1ExAs 
INSTRUMENTS 
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SN74 LVC86 
QUADRUPLE 2·INPUT EXCLUSIVE·OR GATE 

• EPICTM (Enhanced·Performance Implanted 
CMOS) Submicron Process 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Smail-Outline (D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline (PW) 
Packages 

description 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

1A 14 VCC 
1B 13 4B 
1Y 12 4A 
2A 11 
2B 
2Y 6 

GND 7 

This dual quadruple 2-input exclusive-OR gate is designed for 2.7-V to 3.6-V Vee operation. 

The SN74LVC86 performs the Boolean functions Y = A Ef) B or Y = AB + As in positive logic. 

A common application is as a true/complement element. If one of the inputs is low, the other input will be 
reproduced in true form at the output. If one of the inputs is high, the signal on the other input will be reproduced 
inverted at the output. 

The SN74LVC86 is characterized for operation from -40°C to 85°C. 

logic symbolt 

1A 
1B 
2A 

2B 
3A 

3B 

4A 
4B 

1 

2 

4 

5 

9 

10 

12 

13 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B Y 

L L L 

L H H 

H L H 

H H L 

=1 

tThis symbol is in accordance with ANSIIIEEE Sid 91-1984 and IEC Publication 617-12. 

EPIC is a trademark of Texas Instruments Incorporated. 
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3 
1Y 

6 
2Y 

8 
3Y 

11 
4Y 
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SN74LVC86 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE 

SCAS288-JANUARY 1993- REVISED MARCH 1994 

exclusive-OR logic 

An exclusive-OR gate has many applications, some of which can be represented better by alternative logic 
symbols. 

EXCLUSIVE·OR 

These are five equivalent exclusive-OR symbols valid for an 'LVC86 gate in positive logic; negation may be shown at any two ports. 

LOGIC·IDENTITY ELEMENT 

The output is active (low) if 
all inputs stand at the same 
logic level (i.e., A = B). 

EVEN·PARITY ELEMENT 

The output is active (low) if 
an even number of inputs 
(i.e., 0 or 2) are active. 

ODD-PARITY ELEMENT 

=F1-, , 

The output is active (high) if 
an odd number of inputs 
(i.e., only 1 of the 2) are 
active. 

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 ............................................................ -0.5 V to 4.6 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (VO < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 {VO = 0 to Vecl ............................................. ±50 mA 
Continuous current through Vee or GNO ................................................. ±100 mA 
Maximum power dissipation at TA = 55°C (in still air): 0 package .............................. 1.25 W 

DB or PW package ....................... 0.5 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: This value is limited to 4.6 V maximum. 

~1ExAs 
INSTRUMENTS 
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SN74LVC86 
QUADRUPLE 2·INPUT EXCLUSIVE·OR GATE 

SCAS288 - JANUARY 1993 - REVISED MARCH 1994 

recommended operating conditions (see Note 2) 
MIN MAX UNIT 

Vee Supply voltage 2.7 3.6 V 

VIH High-level input voltage Vee=2.7Vto3.6V 2 V 

VIL Low-level input voltage Vee = 2.7 V to 3.6 V 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee- 2.7V -12 
10H High-level output current rnA 

Vee- 3V -24 

Vee=2.7V 12 
10L Low-level output current rnA 

Vee=3V 24 

atlav Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 °e 

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

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

PARAMETER TEST CONDITIONS VCCt 

10H = -100 IlA MIN to MAX 

2.7V 
VOH IOH=-12rnA 

3V 

10H =-24 rnA 3V 

10L = 100 IlA MINto MAX 

VOL IOL=12mA 2.7V 

IOL=24mA 3V 

II VI = Vee or GND 3.6 V 

lee VI = Vee or GND. 10- 0 3.6 V 

.6.lee 
Vee = 3 Vt03.6V. One input at Vee - 0.6 V. 
Other inputs at Vee or GND 

ei VI - Vee or GND 3.3V 
.. t For conditions shown as MIN of MAX. use the appropriate values under recommended operating conditions . 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

TA = _40°C to 85°C 
UNIT 

MIN MAX 

Vee-O•2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 IlA 
20 IlA 

500 IlA 

pF 
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SN74LVC112 
DUAL NEGATIVE·EDGE·TRIGGERED J·K FLlp·FLOP 

WITH CLEAR AND PRESET 
- JANUARY 1993 - REVISED MARCH 1994 

• EPICTM (Enhanced·Performance Implanted 
CMOS) Submlcron Process 

• Typical VOLP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Small·Outline (D), Shrink Small·Outline 
(DB), and Thin Shrink Small·Outline (PW) 
Packages 

description 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

1CLK 
1K 
1J 

1PRE 
10 
10 
20 

GND 

Vee 
1CLR 
2CLR 
2CLK 
2K 
2J 
2PRE 

9 20 

This dual negative-edge-triggered J-K flip-flop is designed for 2.7-V to 3.6-V VCC operation. 

A low level at the preset (PRE) or clear (CLR) inputs sets or resets the outputs regardless of the levels of the 
other inputs. When PRE and CLR are inactive (high), data at the J and K inputs meeting the setup time 
requirements is transferred to the outputs on the negative-going edge of the clock pulse. Clock triggering occurs 
at a voltage level and is not directly related to the rise time of the clock pulse. Following the hold-time interval, 
data at the J and K inputs may be changed without affecting the levels at the outputs. The SN74LVC112 can 
perform as a toggle flip-flop by tying J and K high. 

The SN74LVC112 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUTS 

PRE CLR CLK J K Q Q 

L H X X X H L 

H L X X X L H 

L L X X x Ht Ht 

H H J, L L 00 00 
H H .J. H L H L 

H H J, L H L H 

H H J, H H Toggle 

H H H X X 00 00 
t The output levels In this configuration may not meet the 

minimum levels for VOH. Furthermore, this configuration is 
nonstable; that is, ~ will not persist when either PRE or CLR 
returns to its inactive (high) level. 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW InformaUon concerns products In 1ha Ionnaa .. or 
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chango or dlsocntinuo_ products without noUoo. ~TEXAS 
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SN74LVC112 
DUAL NEGATIVE-EDGE-TRIGGERED J-K FLIP-FLOP 
WITH CLEAR AND PRESET 
SCAS289 - JANUARY 1993 - REVISED MARCH 1994 

logic symbolt 

1PRE 

1J 

1CLK 

1K 

1CLR 

2PRE 

2J 

2CLK 

2K 

2CLR 

4 

3 

1 

2 

15 

10 

11 

13 

12 

14 

"-

"-

"-

"-

"-

"-

S 
5 

1J 1Q 

C1 
6 

1K 

R 

9 
2Q 

7 

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

logic diagram, each flip-flop (positive logic) 

Q 

PRE---+-.--------~ '----------4I>-t-- CLR 

K-----1 
..---1-' L.h"---J 

CLK----.---------------------.--------------------~ 

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 ............................................................ -0.5 V to 4.6 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±100 mA 
Maximum power dissipation at TA = 55°C (in still air): D package ............................... 1.3 W 

DB package ............................ 0.55 W 
PW package ................•......... :.. 0.5 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. 

NOTE 1: This value is limited to 4.6 V maximum. 
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SN74LVC112 
DUAL NEGATIVE·EDGE·TRIGGERED J·K FLlP·FLOP 

WITH CLEAR AND PRESET 
SCAS289 - JANUARY 1993 - REVISED MARCH 1994 

recommended operating conditions (see Note 2) 
MIN MAX UNIT 

Vee Supply voltage 2.7 3.6 V 

VIH High-level input voltage Vee = 2.7 V to 3.6 V 2 V 

VIL Low-level input voltage Vee = 2.7V to 3.6 V 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee = 2.7V -12 
10H High-level output current mA 

Vee=3V -24 

Vee- 2.7V 12 
10L Low-level output current mA 

Vee- 3V 24 

atlav Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·e 

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

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

PARAMETER TEST CONDITIONS vcct 

10H = -100 IlA MIN to MAX 

2.7V 
VOH IOH=-12mA 

3V 

IOH=-24rnA 3V 

10L = 100 IlA MINto MAX 

VOL 10L= 12 rnA 2.7V 

IOL=24 rnA 3V 

II VI = Vee or GND 3.6 V 

lee VI = Vee or GND, 10=0 3.6 V 

t.lee 
Vee=3Vt03.6V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei VI - Vee or GND 3.3V 

eo Vo = Vee or GND 3.3V 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 656303 • DALLAS. TEXAS 75265 

TA = -40·C to 85"C 
UNIT 

MIN MAX 

Vee-O•2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 IlA 
20 IlA 

500 IlA 

pF 

pF 
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• EPICTM (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Smail-Outline (D), Shrink Smail-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 

description 

SN74LVC125 
QUADRUPLE BUS BUFFER GATE 

WITH 3·STATE OUTPUTS 
SCAS290 - JANUARY 1993 - REVISED MARCH 1994 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

10E 1 Vee 
1A 40E 
1Y 4A 

20E 4Y 
30E 
3A 

This quadruple bus buffer gate is designed for 2.7-V to 3.6-V Vee operation. 

The SN74LVC125 features 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 GND through a 
pulldown resistor; the minimum value of the resistor is determined by the current-sourcing capability of the 
driver. 

The SN74LVC125 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 

logic symbolt logic diagram (positive logic) 

10E 

lA 

20E 
2A 

30E 

3A 

40E 

4A 

1 

2 

4 
5 

10 
9 

13 
12 

r-.. EN 1 

r-.. 

r-.. 

r-.. 

V 
3 

lY 
10E 

6 1A 
2Y 

8 20E 
3Y 

11 2A 
4Y 

:wE 
t This symbol is in accordance with ANSI/IEEE Std 91-1984 

and lEe Publication 617-12. 3A 

EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LVC125 
QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 
SCAS290 - JANUARY 1993 - REVISED MARCH 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 ............................................................ -0.5 V to 4.6 V 
Output voltage range, Vo (see Note 1} ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee> .................................. ,........ ±50 mA 
Continuous output current, 10 (Vo = 0 to Vee> ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±100 mA 
Maximum power dissipation at TA = 55°C (in still air): D package .............................. 1.25 W 

DB or PW package ....................... 0.5 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: This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 2) 

MIN MAX UNIT 

Vee Supply voltage 2.7 3.6 V 

VIH High-level input voltage Vee -2.7Vto 3.6 V 2 V 

VIL Low-level input voltage Vee - 2.7 V to 3.6 V 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voHage 0 Vee V 

Vee =2.7V -12 
IOH High-level output current rnA 

Vee- 3V -24 

Vee=2.7V 12 
IOL Low-level output current rnA 

Vee=3V 24 

lJ,.t!lJ,.v I nput transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·e 

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

-!!1 ThxAs 
INSmUMENTS 
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SN74LVC125 
QUADRUPLE BUS BUFFER GATE 

WITH 3-STATE OUTPUTS 
SCAS290 - JANUARY 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt 

10H =-100 IIA MINto MAX 

2.7V 
VOH IOHa-12mA 

3V 

IOH=-24mA 3V 

10L = 100 IIA MINto MAX 

VOL IOL-12mA 2.7V 

IOL=24mA 3V 

II VI = Vee or GND 3.6V 

10Z Vo = Vee or GND 3.6 V 

lee VI - Vee or GND, 10- 0 3.6 V 

t.lee 
Vee = 3 Vto3.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei VI - Vee or GND 3.3 V 

eo Vo = Vee or GND 3.3 V 
.. .. t For conditIOns shown as MIN or MAX, use the appropnate values under recommended operating conditions . 

~TEXAS 
INSTRUMENTS· 
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TA = _40°C to 85°C 
UNIT 

MIN MAX 

Vee-0.2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 IIA 
±10 IIA 

20 IIA 

500 IIA 

pF 

pF 
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• EPICTM (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 

description 

SN74LVC126 
QUADRUPLE BUS BUFFER GATE 

. WITH 3-STATE OUTPUTS 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

VCC 
40E 
4A 

20E 4Y 
2A 30E 
2Y 6 3A 

GND 7 3Y 

SCAS339 - MARCH 1994 

This quadruple bus buffer gate is designed for 2.7-V to 3.6-V Vee operation. 

The SN74LVC126 features independent line drivers with 3-state outputs. Each output is disabled when the 
associated output-enable (DE) input is low. 

To ensure the high-impedance state during power up or power down, DE 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 SN74LVC126 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 
OE A Y 

H H H 

H L L 

L X Z 

logic symbolt logic diagram (positive logic) 

10E 
1A 

20E 
2A 

30E 
3A 

40E 
4A 

1 
2 

4 
5 

10 
9 

13 
12 

EN 1 3 
V 

10E 
1Y 

6 1A 
2Y 

8 20E 
3Y 

11 2A 
4Y 

30E 
t This symbol is in accordance with ANSI/IEEE Std 91-1984 

and IEC Publication 617-12. 3A 

EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LVC126 
QUADRUPLE BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 
SCAS339 - MARCH 1994 

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 ............................................................ -0.5 V to 4.6 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) .... ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl ........................... ,............... ±50 mA 
Continuous output current, 10 (VO = 0 to Vcc) ............................................. ±50 mA 
Continuous current through VCC or GND ................................................. ±100 mA 
Maximum power dissipation at TA = 55°C (in still air): D package .............................. 1.25 W 

DB or PW package ....................... 0.5 W 
Storage temperature range .......•............................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause penmanent 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 opereting conditions" Is .not 
implied. Exposure to absolute-maximum-rated condHions for extended periods may affect device reliability. 

NOTE 1: This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 2) 

MIN MAX UNIT 

VCC Supply voltage 2.7 3.6 V 

VIH High-level input voltage VCC = 2.7 Vto 3.6 V 2 V 

VIL Low-level input voltage VCC = 2.7 V to 3.6 V 0.8 V 

VI Input voltage 0 VCC V 

Vo Output voltage 0 VCC V 

VCC=2.7V -12 
IOH High-level output current mA 

VCC=3V -24 

VCC-2.7V 12 
IOL LOW-level output current mA 

VCC=3V 24 

!J.t/Av Input transition rise or fall rate 0 10 nsN 

TA Operating free-air temperature -40 85 ·C 

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

~1ExAs 
INSTRUMENTS 
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SN74LVC126 
QUADRUPLE BUS BUFFER GATE 

WITH 3·STATE OUTPUTS 
SCAS339 - MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt 

10H =-100 I1A MINto MAX 

VOH 10H =-12 mA 
2.7V 

3V 

IOH=-24mA 3V 

10L = 100 IlA MINto MAX 

VOL IOL=12mA 2.7 V 

IOL=24 mA 3V 

II VI = Vee or GND 3.6 V 

10Z Va = Vee or GND 3.6 V 

lee VI = Vee or GND, 10=0 3.6V 

~Iee 
Vee = 3 Vl03.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ej VI = Vee or GND 3.3 V 

eo Va = Vee or GND 3.3 V 
.. .. t For condItIons shown as MIN or MAX, use the appropnate values under recommended operatIng condItIons . 

~TEXAS 
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TA = -40°C to 85°C 
UNIT 

MIN MAX 

Vee-O•2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 IlA 
±10 IlA 

20 IlA 

500 IlA 

pF 

pF 
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SN74LVC137 
3·tlNE TO a·LlNE DECODER/DEMULTIPLEXER 

WITH ADDRESS LATCHES 

• EPIC ™ (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 VatVee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Small-Outline (D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline (PW) 
Packages 

description 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

Vcc 
B VO 
C V1 

G2A V2 
G2B V3 

G1 6 
Y7 

GND V6 

This 3-line to 8-line decoder/demultiplexer with latches on three address inputs is designed for 2.7-V to 3.6-V 
Vee operation. 

The SN74LVC137 is designed to be used in high-performance memory-decoding or data-routing applications 
requiring very short propagation delay times. In high-performance memory systems, this decoder can be used 
to minimize the effects of system decoding. When employed with high-speed memories utilizing a fast enable 
circuit, the delay times of this decoder and the enable time ofthe memory are usually less than the typical access 
time of the memory. This means that the effective system delay introduced by the decoder is negligible. 

When the latch-enable (G2A) input is low, the SN74LVC137 acts as a decoder/demultiplexer. when G2A 
transitions from low to high, the address present at the inputs (A, B, and C) is stored in the latches. Further 
address changes are ignored provided G2A remains high. The output-enable (G1 and G2B) inputs control the 
outputs independently of the select or latch-enable inputs. All of the outputs are forced high is G1 is low or G2 
is high. 

The SN74LVC137 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

LATCH OUTPUT· 
SELECT INPUTS OUTPUTS 

ENABLE ENABLE 

G2A G1 G2B C B A YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 

X X H X X X H H H H H H H H 

X L X X X X H H H H H H H H 

L H L L L L L H H H H H H H 

L H L L L H H L H H H H H H 

L H L L H L H H L H H H H H 

L H L L H H H H H L H H H H 

L H L H L L H H H H L H H H 

L H L H L H H H H H H L H H 

L H L H H L H H H H H H L H 

L H L H H H H H H H H H H L 

H H L X X X Outputs corresponding to stored address = L; all other outputs = H 

EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LVC137 
3-LlNE TO a-LINE DECODER/DEMUl TIPLEXER 
WITH ADDRESS LATCHES 
SCAS340-MARCH 1994 

logic symbols (alternatives)t 

A 

B 

C 

G1 

G2A 

G2B 

1 

2 

3 

6 

4 

5 

BIN/OCT 
1 

2 

4 

"& 
EN 

" -
" 

15 
0 

'14 
1 

13 
2 

12 
3 

11 
4 

10 
5 

9 
6 

7 
7 

YO 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

A 

B 

C 

G1 

G2A 

G2B 

1 

2 

3 

6 

4 

5 

t These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12, 

logic diagram (positive logic) 
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SN74LVC137 
3·LlNE TO 8-LlNE DECODER/DEMULTIPLEXER 

WITH ADDRESS LATCHES 
SCAS340-MARCH 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 ............................................................ -0.5 V to 4.6 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee> ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±100 mA 
Maximum power dissipation at TA = 55°C (in still air): D package ............................... 1.3 W 

DB package ............................ 0.55 W 
PW package ............................. 0.5 W 

Storage tem,perature range ....................................................... -65°C to 150°C 

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

NOTE 1: This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 2) 

MIN MAX UNIT 

vee Supply voltage 2.7 3.6 V 

VIH High-level input voltage Vee - 2.7 V to 3.6 V 2 V 

VIL Low-level input voltage Vee m 2.7 V to 3.6 V 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee=2.7V -12 
IOH High-level output current mA 

Vee- 3V -24 

Vee- 2.7V 12 
IOL Low-level output current mA 

Vee- 3V 24 

llt/!J.v Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·e 

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

~1ExAs 
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SN74LVC137 
3·LlNE TO a"LlNE DECODER/DEMULTIPLEXER 
WITH ADDRESS LATCHES 
SCAS340 - MARCH 1994 

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

PARAMETER TEST CONDITIONS vcct 
TA = -40°C to 85°C 

UNIT 
MIN MAX 

10H = -100 jJA MINto MAX Vee-0.2 

2.7 V 2.2 
VOH IOH=-12mA V 

3V 2.4 

IOH=-24mA 3V 2 

IOL = 100 jJA MINto MAX 0.2 

VOL 10L= 12 rnA 2.7 V 0.4 V 

IOL=24 rnA 3V 0.55 

II VI = Vee or GND 3.6V ±5 jJA 

10Z Va = Vee or GND 3.6V ±10 jJA 

lee VI = Vee or GND, 10=0 3.6V 20 jJA 

Alee 
Vee =3 Vto3.6 v, One input at Vee - 0.6 V, 

500 jJA 
Other inputs at Vee or GND 

ei VI = Vee or GND 3.3V pF 

eo Va = Vee or GND 3.3 V pF 

::rJ t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

o 
C c: 
o 
-I 
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SN74LVC138 
3·LlNE TO 8·LINE DECODER/DEMULTIPLEXER 

• EPICTM (Enhanced·Performance Implanted 
CMOS) Submlcron Process 

• typical VOLP (Output Ground Bounce) 
< 0.8 Vat VCC = 3.3 V, TA = 25·C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V atVcc = 3.3 V, TA = 25·C 

• Package Options Include Plastic 
Small·Outline (D), Shrink Small·Outiine 
(DB), and Thin Shrink Small·Outline (PW) 
Packages 

description 

SCAS291 - MARCH 1993 - REVISED MARCH 1994 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

A Vcc 
8 YO 
e 3 Y1 

G2A Y2 
G28 Y3 

G1 

This 3-line to 8-line decoder/demultiplexer is designed for 2.7-V to 3.6-V Vee operation. 

The SN74LVC138 is designed to be used in high-performance memory-decoding or data-routihg applications 
requiring very short propagation delay times. In high-performance memory systems, this decoder can be used 
to minimize the effects of system decoding. When employed with high-speed memories utilizing a fast enable 
circuit, the delay times of this decoder and the enable time of the memory are usually less than the typical access 
time of the memory. This means that the effective system delay introduced by the decoder is negligible. 

The conditions at the binary-select inputs and the three enable inputs select one of eight input lines. Two 
active-low and one active-high enable inputs reduce the need for external gates or inverters when expanding. 
A 24-line decoder can be implemented without external inverters and a 32-line decoder requires only one 
inverter. An enable input can be used as a data input for demultiplexing applications. 

The SN74LVC138 is characterized for operation from -40·C to 8S·C. 

FUNCTION TABLE 
ENABLE INPUTS SELECT INPUTS OUTPUTS 

G1 G2A G2B C B 
X H X X X 

X X H X X 

L X X X X 

H L L L L 

H L L L L 

H L L L H 

H L L L H 

H L L H L 

H L L H L 

H L L H H 

H L L H H 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concern. products In the formative or 
dosign ph... of davalopment. Charactartatlc data and othor 
apeclllcaUona .... daalgn goal •. Teusln.lrUmanll ........ 111. right to 
changa or dlsconun ... thaaa produCil whhout nodoa. 

A YO Y1 Y2 
X H H H 

X H H H 

X H H H 

L L H H 

H H L H 

L H H L 

H H H H 

L H H H 

H H H H 

L H H H 

H H H H 
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SN74LVC138 
3-LlNE TO 8-LlNE DECODER/DEMULTIPLEXER 

SCAS291 - MARCH 1993 - REVISED MARCH 1994 

logic symbols (alternatlves)t 

A 

·B 

C 

Q1 

G2A 

G2B 

1 

2 

3 

6 

4 -'" 
5 

" 

BIN/OCT 
1 

2 

4 

7 
EN 

0 

1 

2 

3 

4 

5 

6 

7 

15 
YO 

14 
Y1 

13 
Y2 

12 
Y3 

11 
Y4 

10 
Y5 

9 
Y6 

7 
Y7 

1 
A 

2 
B 

C 
3 

6 
Q1 

G2A 
4 -'" 

G2B 
5 

" 

tThese symbols are in accordancewilh ANSI/IEEE Sid 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

A 

Select 2 
Inputs B 

3 c 

6 
Q1 

Enable 4 
Inputs G2A 

G2B 
5 
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SN74LVC138 
3-LlNE TO 8-LlNE DECODER/DEMULTIPLEXER 

SCAS291 - MARCH 1993 - REVISED MARCH 1994 

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 ............................................................ -0.5 V to 4.6 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (VO < 0 or Vo > VCe> ........................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vce> ............................................. ±50 mA 
Continuous current through V CC or GND ................................................. ± 100 mA 
Maximum power dissipation at TA = 55°C (in still air): D package ............................... 1.3 W 

DB package ............................ 0.55 W 
PW package ............................. 0.5 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 cond~ions for extended periods may affect device reliability. 

NOTE 1: This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 2) 

VCC Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

Vo Output voHage 

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

~TEXAS 
INSTRUMENTS 

VCC =2.7Vto 3.6 V 

VCC = 2.7Vto 3.6 V 

VCC=2.7V 

VCC=3 V 

VCC=2.7V 

VCC=3 V 
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MIN MAX UNIT 

2.7 3.6 V 

2 V 

0.8 V 

0 VCC V 

0 VCC V 

-12 
mA 

-24 

12 
mA 

24 

0 10 ns/V 

-40 85 ·C 
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SN74LVC138 
3-LlNE TO 8-LINE DECODER/DEMULTIPLEXER 

SCAS291 - MARCH 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt 
TA = -40·C to 85·C 

UNIT 
MIN MAX 

10H =-100!IA MIN to MAX Vee-0.2 

IOH =-12 mA 
2.7V 2,2 

VOH V 
3V 2.4 

IOH=-24mA 3V 2 

10l = 100!IA MINto MAX 0.2 

VOL IOl-12 rnA 2.7V 0.4 V 

IOl=24mA 3V 0.55 

II VI - Vee or GND 3.6 V ±5 !IA 

10Z Vo = Vee or GND 3.6V ±10 !IA 

ICC VI - Vee or GND. 10. 0 3.6V 20 !IA 

Dolce 
Vee ... 3 V to 3.S V, One input at Vee - C.S V, 

500 !IA Other inputs at Vee or GND 

ei VI = Vee or GND 3.3V pF 

eo Vo = Vee or GND 3.3V pF 
.. ::D t For conditions shown as MIN or MAX. use the appropnate values under recommended operating conditions . 
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SN74LVC139 
DUAL 2·LlNE TO 4·LlNE DECODER/DEMULTIPLEXER 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Smail-Outline (D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline (PW) 
Packages 

description 

SCAS341-MARCH 1994 

0, DB, OR PW PACKAGE 
(TOPVIEWj 

Vee 
lA 20E 
18 2A 

lYO 28 
lYl 2YO 
lY2 2Yl 
lY3 2Y2 

GND 2Y3 

This dual2-line to 4-line decoder/demultiplexer is designed for 2.7-V to 3.6-V Vee operation. 

The SN74LVC139 is designed to be used in high-performance memory-decoding or data-routing applications 
requiring very short propagation delay times. In high-performance memory systems, this decoder can be used 
to minimize the effects of system decoding. When employed with high-speed memories utilizing a fast enable 
circuit, the delay times ofthis decoder and the enable time ofthe memory are usually less than the typical access 
time of the memory. This means that the effective system delay introduced by the decoder is negligible. 

The device comprised of two individual 2-line to 4-line decoders in a single package. The active-low 
output-enable (OE) input can be used as a data line in demultiplexing applications. These 
decoders/demultiplexers feature fully buffered inputs, each of which represents only one normalized load to its 
driving circuit. 

The SN74LVC139 is characterized for operation from -40°C to 85°C. 

logic symbols (alternatives)t 

lA 
lB 

10E 

2A 

2B 

20E 

3 
2 

1 

14 

13 
15 

XlY 
1 
2 

'" EN 

EN 

'" 

OE 

H 

L 
L 
L 
L 

0 

1 

2 

3 

FUNCTION TABLE 
INPUTS 

SELECT OUTPUTS 

B A YO Yl Y2 
X X H H H 

L L L H H 

L H H L H 

H L H H L 
H H H H H 

4 
lYO lA 

3 
5 2 

lYl lB 
6 1 

lY2 10E 
7 

lY3 
12 

11 

10 

2YO 

2Yl 2A 

2Y2 2B 

14 

13 
15 

9 
2Y3 

20E 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LVC139 
DUAL2-lINE TO 4-lINE DECODER/DEMULTIPLEXER 

SCAS341 - MARCH 1994 

logic diagram (positive logic) 

10E ---'---a 

Select {1A 2 

Inputs 3 
1B~----,a 

rD 20E~15~~~~-+I~ ______ -. 

Select {2A 14 

Inputs 13 
2B --"O-----<Q 

4 1YO 

5 1Y1 

6 1Y2 

7 1Y3 

Data 

12 
\ Outputs 

2YO 

11 2Y1 

10 2Y2 

9 2Y3 

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 ............................................................ -0.5 V to 4.6 V 
Output voltage range, Vo (see Note 1) ............. . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND .................................................. ± 1 00 mA 
Maximum power dissipation at TA = 55°C (in still air): D package ............................... 1.3 W 

DB package ................•........... 0.55 W 
PW package ............................. 0.5 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: This value is limited to 4.6 V maximum. 
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SN74LVC139 
DUAL 2·LlNE TO 4-LlNE DECODER/DEMULTIPLEXER 

SCAS341 - MARCH 1994 

recommended operating conditions (see Note 2) 
MIN MAX UNIT 

Vee Supply voltage 2.7 3.6 V 

VIH High-level input voHage Vee = 2.7 V to 3.6 V 2 V 

VIL Low-level input voltage Vee = 2.7 V to 3.6 V 0.8 V 

VI Input vo~age 0 Vee V 

Vo Output voHage 0 Vee V 

Vee- 2.7V -12 
10H High-level output current rnA 

Vee=3V -24 

Vee=2.7V 12 
10L loW-level output current rnA 

Vee=3V 24 

At/flY Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·e 

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

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

PARAMETER TEST CONDITIONS vcct 

10H --100!lA MINto MAX 

2.7V 
VOH IOH=-12mA 

3V 

IOH=-24mA 3V 

10L = 100!lA MINto MAX 

VOL IOL-12mA 2.7 V 

IOL=24mA 3V 

II VI = Vee or GND 3.6V 

10Z Vo = Vee or GND 3.6V 

lee VI = Vee or GND, 10=0 3.6V 

~Iee 
Vee =3 Vto 3.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei VI = Vee or GND 3.3V 

eo Vo = Vee or GND 3.3 V 
.. t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions . 

~TEXAS 
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TA = -40·C to 85·C 
UNIT 

MIN MAX 

Vee-0.2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 !lA 

±10 !lA 

20 !lA 

500 !lA 

pF 

pF 
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SN74LVC157 
QUADRUPLE 2·LlNE TO 1·LlNE DATA SELECTOR/MULTIPLEXER 

• EPICTM (Enhanced·Performance Implanted 
CMOS) Submlcron Process 

• Typical VOlP (Output Ground Bounce) 
< O.S V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Small·Outline (D), Shrink Smail-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 

description 

SCAS292 - JANUARY 1993 - REVISED MARCH 1994 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

AlB 
1A 

2Y 
GND 

VCC 
G 
4A 
4B 
4Y 
3A 
3B 
3Y 

This quadruple 2-line to 1-line data selector/multiplexer is designed for 2.7-V to 3.6-V Vee operation. 

The SN74LVC157 features a common strobe (<3) input. When the strobe is high, all outputs are low. When the 
strobe is low, a 4-bit word is selected from one of two sources and is routed to the four outputs. The device 
provides true data. 

The SN74LVC157 is characterized for operation from -40°C to 85°C. 

G 

H 

L 

L 

L 

L 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concerns prodUC1llln the formative Ot 
dtolgn phess 0' devolopmsnt. Che ..... ~ .. lc data and other 
spsclflcstions are dtolgn goals. T_lnstruments reservaa tho right to 
change or discontinue"" ptOd .... without notica. 

FUNCTION TABLE 

INPUTS OUTPUT 
AlB A B 

X X X 

L L X 

L H X 

H X L 

H X H 
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SN74LVC157 
QUADRUPLE 2·LlNE TO 1·LlNE DATA SELECTOR/MULTIPLEXER 

SCAS292-JANUARY 1993- REVISED MARCH 1994 

logic symbolt logic diagram (positive logic) 

G 

AlB 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

15 

1 

2 

3 

5 

6 

11 

10 

14 

13 

r-J EN 

~1 

1 
1 

1A 
2 

1B 
3 

MUX 4 
1Y 

2A 
5 

7 
2Y 

2B 
6 

9 
3Y 

3A 
11 

12 
4Y 

3B 
10 

t This symboi is in accordance wiih ANSiiiEEE Sid 91-1964 and 
14 IEC Publication 617-12. ' 4A 

4B 
13 

G 
15 

AlB 

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 .. '.......................................................... -0.5 V to 4.6 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 rnA 
Continuous output current, 10 (VO = 0 to Vce) ............................................. ±50 rnA 
Continuous current through Vee or GND ................................................. ±100 rnA 
Maximum power dissipation at TA = 55°C (in still air): D package ............................... 1.3 W 

DB package ............................ 0.55 W 
PW package ............................. 0.5 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. 

NOTE 1: This value is limited to 4.6 V maximum. 
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SN74LVC157 
QUADRUPLE 2·LlNE TO 1·LlNE DATA SELECTOR/MULTIPLEXER 

SCAS292 - JANUARY 1993 - REVISED MARCH 1994 

recommended operating conditions (see Note 2) 
MIN MAX UNIT 

Vee Supply voltage 2.7 3.6 V 

VIH High-level input voltage Vee = 2.7 V to 3.6 V 2 V 

VIL Low-level input voltage Vee =2.7Vto 3.6 V 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee=2.7V -12 
10H High-level output current rnA 

Vee=3 V -24 

Vee=2.7V 12 
10L Low-level output current mA 

Vee=3V 24 

AtlAv I nput transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·e 

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

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

PARAMETER TEST CONDITIONS vcct 

10H --100 IlA MINto MAX 

2.7V 
VOH IOH=-12rnA 

3V 

IOH=-24mA 3V 

10L = 100 IlA MINto MAX 

VOL 10L= 12 rnA 2.7 V 

IOL=24 mA 3V 

II VI = Vee or GND 3.6 V 

10Z Vo = Vee or GND 3.6 V 

lee VI = Vee or GND, 10=0 3.6 V 

Alee 
Vee - 3 Vto 3.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei VI = Vee or GND 3.3 V 

eo Vo = Vee or GND 3.3V 
.. .. t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions . 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

TA = -40·C to 85·C 
UNIT 

MIN MAX 

Vee-O•2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

IlA 
IlA 
IlA 

IlA 

pF 

pF 
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SN74LVC158 
QUADRUPLE 2·LlNE TO 1·LlNE DATA SELECTOR/MULTIPLEXER 

• EPIC ™ (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 Vat Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Smail-Outline (D), Shrink Smail-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 

description 

SCAS342 - MARCH 1994 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

AlB Vcc 
1A G 
1B 4A 
1Y 4B 
2A 4Y 
2B 3A 
2Y 38 

GND 3Y 

This quadruple 2-line to 1-line data selector/multiplexer is designed for 2.7-V to 3.6-V Vee operation. 

The SN74LVC158 features a direct strobe (G) input. When the strobe is high, all outputs are high. When the 
strobe is low, a 4-bitword is selected from one of two sources and is routed to the four outputs. The SN74LVC158 
provides inverted data. 

The SN74LVC158 is characterized for operation from -40°C to 85°C. 

G 

H 

L 

L 

L 

L 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Inlonnalon con ..... products In Iho _ or =1 n phase of devtIopment Chi_tic _ and oilier 
_no ... daalgn goala. T .... InalrumIn1I_1ho rlghllO 

c ngo or dlaconUnuo _ prod_ wl1houl notice. 

FUNCTION TABLE 

INPUTS OUTPUT 
AlB A B Y 

X X X H 

L L X H 

L H X L 

H X L H 

H X H L 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 76265 

Copyright © 1994, Texas Instruments Incorporated 
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SN74LVC158 
QUADRUPLE 2·LlNE TO 1·LlNE DATA SELECTOR/MULTIPLEXER 

SCAS342-MARCH 1994 

logic symbolt logic diagram (positive logic) 

G 
AlB 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

15 

1 

2 

3 

5 

6 

11 

10 

14 

13 

"-.I EN 

I G1 .., 
1 MUX 
1 

1A 
2 

1B 
3 

4 
1Y 

2A 
5 

7 
2Y 

2B 
6 

9 
3Y 

3A 
11 

12 
4Y 

3B 
10 

t This symbol is in accordance with ANSIlIFFE Std 91-1984 and 
lEG Publication 617-12. 4A 

;4 

4B 
13 

G 
AlB 

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, ............................................................ -0.5 V to 4.6 V 
Output voltage range, Va (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to Vee + 0.5 V 
Input clamp current, ',K (V, < 0) .......................................................... -50 rnA 
Output clamp current, 10K (Va < 0 or Va > Vee) ........................................... ±50 rnA 
Continuous output current, 10 (Va = 0 to Vecl ............................................. ±50 rnA 
Continuous current through Vee or GND ................................................. ± 1 00 rnA 
Maximum power dissipation at T A = 55°C (in still air): D package ............................... 1.3 W 

DB package ............................ 0.55 W 
PW package ............................. 0.5 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. 

NOTE 1: This value is limited to 4.6 V maximum. 

~ThxAs . 
INSTRUMENTS 
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SN74LVC158 
QUADRUPLE 2·LlNE TO 1·LlNE DATA SELECTOR/MULTIPLEXER 

SCAS342 - MARCH 1994 

recommended operating conditions (see Note 2) 
MIN MAX UNIT 

Vee Supply voltage 2.7 S.6 V 

VIH High-level input voltage Vee = 2.7 V to 3.6 V 2 V 

VIL Low-level input voltage Vee = 2.7 V to 3.6 V 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voHage 0 Vee V 

Vee=2.7V -12 
10H High-level output current mA 

Vee- SV -24 

Vee=2.7V 12 
10L Low-level output current mA 

Vee=3V 24 

litlliv Input transition rise or fall rate 0 10 ns/V 

TA Opeiating free-air temperature -40 85 ·e 

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

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

PARAMETER TEST CONDITIONS vcct 

10H =-100 pA MINto MAX 

2.7V 
VOH IOH=-12mA 

3V 

IOH=-24mA SV 

IOL= 100 pA MINto MAX 

VOL IOL-12mA 2.7 V 

IOL=24mA 3V 

II VI = Vee or GND 3.6 V 

IOZ Vo = Vee or GND 3.6 V 

lee VI - Vee or GND, 10=0 3.6 V 

./llee 
Vee = 3 Vt03.6V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei VI = Vee or GND 3.3 V 

eo Vo = Vee or GND 3.3 V 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

-!!1 TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

TA = -40·C to 85·C 
UNIT 

MIN MAX 

Vee-O•2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

pA 

pA 

pA 

pA 

pF 

pF 
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• EPICTM (Enhanced·Performance Implanted 
CMOS) Submlcron Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Small-Outline 
(DB), and Thin Shrink Smail-Outline (PW) 
Packages 

description 

This octal buffer/line driver is designed for 2.7 -V to 
3.6-V Vee operation. 

SN74LVC240 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 

SCAS293 - JANUARY 1993 - REVISED MARCH 1994 

DB, OW, OR PW PACKAGE 
(TOP VIEW) 

Vcc 
20E 
1Y1 

1A2 2A4 
2Y3 1Y2 

2A3 
2Y2 1Y3 
1A4 2A2 
2Y1 9 1Y4 

GND 2A1 

The SN74LVC240 is designed specifically to improve both the performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented receivers and transmitters. 

The SN74LVC240 is organized as two 4-bit buffers/line drivers with separate output-enable (OE) inputs. When 
OE is low, the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the 
high-impedance state. 

The SN74LVC240 is characterized for operation from -40°C to 85°C. 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Informa1lon concerns prodllCl1lln the Ionnallve 01 doaJan phase of _opment C __ and ...... 
spaClflcatlons are daslgn goala. r .... lnstrumanlS ........ the ~ghl to 
chango or dJscon1lnue thaaa prodllCl1l willto .. nOll08. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 
OE A Y 

L H L 

L L H 

H X Z 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

Ccpyright © 1994, Texas Instruments Incorporated 
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SN74LVC240 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCAS293 - JANUARY 1993 - REVISED MARCH 1994 

logic symbolt 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

" EN l;' 
I> 'i1 

" EN l;' 
I> 'i1 

18 

16 

14 

12 

9 

7 

5 

3 

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

logic diagram (positive logic) 

10E 

2 
1A1 

1A2 4 

6 
1A3 

8 
1A4 

19 
20E 

11 

18 
1Y1 

16 
1Y2 

14 
1Y3 

12 
1Y4 

9 
2Y1 

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

2A1 

7 13 
2A2 2Y2 

15 5 
2A3 2Y3 

17 3 
2A4 2Y4 

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

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI ............................................................ -0.5 V to 4.6 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 ) ...... :..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ± 1 00 mA 
Maximum power dissipation at T A = 55°C (in still air): 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 liste(funder "absolute maximum 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 condHlons for extended periods may affect device reliability. 

NOTE 1: This value is limited to 4.6 V maximum. 
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recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

Va Output voltage 

10H High-level output current 

10L Low-level output current 

I1tll1v Input transition rise or fall rate 

TA Operating free-air temperature 

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

SN74LVC240 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 

SCAS293 - JANUARY 1993 - REVISED MARCH 1994 

MIN MAX UNIT 

2.7 3.6 V 

Vee = 2.7 V to 3.6 V 2 V 

Vee = 2.7 V to 3.6 V 0.8 V 

0 Vee V 

0 Vee V 

Vee=2.7V -12 
mA 

Vee =3V -24 

Vee=2.7V 12 
rnA 

Vee=3V 24 

0 10 ns/V 

-40 85 ·e 

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

PARAMETER TEST CONDITIONS vcct 

IOH=-1001lA MINto MAX 

2.7V 
VOH 10H =-12 mA 

3V 

10H =-24 mA 3V 

IOL = 100 IlA MINto MAX 

VOL IOL=12mA 2.7 V 

IOL=24 mA 3V 

II VI = Vee or GND 3.6 V 

10Z Va = Vee orGND 3.6 V 

lee VI = Vee or GND, 10=0 3.6 V 

/llee 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei VI = Vee or GND 3.3V 

eo Va = Vee or GND 3.3V 
.. .. t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions . 

~TEXAS 
INSTRUMENTS 

POST OFFICE eox 655303 • DAUAS, TEXAS 75265 

TA = -40·C to 85·C 
UNIT 

MIN MAX 

Vee-0.2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 IlA 
±10 IlA 

20 IlA 

500 IlA 

pF 

pF 
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• EPICTM (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Smail-Outline (OW), Shrink Small-Outline 
(DB), and Thin Shrink Smail-Outline (PW) 
Packages 

description 

This octal buffer/line driver is designed for 2. 7-V to 
3.6-V Vee operation. 

SN74LVC241 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

1994 

DB, OW, OR PW PACKAGE 
(TOP VIEW) 

10E Vcc 
1A1 20E 

1Y1 
2A4 

2Y3 1Y2 
1A3 2A3 
2Y2 7 1Y3 
1A4 8 2A2 
2Y1 9 1Y4 

GND 10 

The SN74LVC241 is 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 'LVC240 
and 'LVC244, these devices provide the choice of selected combinations of inverting and noninverting outputs, 
symmetrical OE (active-low output-enable) inputs, and complementary OE and OE inputs. 

The SN74LVC241 is organized as two 4-bit line drivers with separate output-enable (10E, 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. 

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 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 SN74LVC241 is characterized for operation from -40°C to 85°C. 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW information concern. producta In the formative or 
design phase 01 _opment Charact8~atI. data and o!her 
_lfleadonoare daalgn goala. T .... ln.trumen1O _the right to 
chango or discontinue _ procl_ without nod ... 

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 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1994, Texas instruments Incorporated 
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SN74LVC241 
OCTAL BUFFER/DRIVER 
WITH 3-STATEOUTPUTS 
SCAS343 - MARCH 1994 

logic symbolt 

10E 

1A1 

1A2 

1A3 

1A4 

20E 

2A1 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

r--. EN 

t.;' 

~N 

I> 

I> 

V 

V 

logic diagram (positive logic) 

10E 

18 2 18 
1Y1 1Y1 1A1 

16 
1Y2 

14 

12 
1Y3 4 16 

1A2 1Y2 
1Y4 

6 14 
1A3 1Y3 

8 12 
1A4 1Y4 

9 
2Y1 

i 
2Y2 

5 19 
2Y3 20E 

3 
2Y4 

9 
t This symbol Is In accordance with ANSI/IEEE Sid 91-1984 

and IEC Publication 617-12. 
2A1 

11 
2Y1 

13 7 
2A2 2Y2 

15 5 
2A3 2Y3 

17 3 
2A4 2Y4 

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

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI ............................................................ -0.5 V to 4.6 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 ) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vecl ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±100 mA 
Maximum power dissipation at TA = 55cC (in still air): 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 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: This value Is limited to 4.6 V maximum. 
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recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input vottage 

Vo Output voltage 

10H High-level output current 

10L Low-level output current 

At/Av Input transition rise or fall rate 

TA Operating free-air temperature 

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

SN74LVC241 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS343 - MARCH 1994 

MIN MAX UNIT 

2.7 3.6 V 

Vee = 2.7 V to 3.6 V 2 V 

Vee = 2.7 V to 3.6 V 0.8 V 

0 Vee V 

0 Vee V 

Vee=2.7V -12 
mA 

Vee=3V -24 

Vee=2.7V 12 
mA 

Vee=3 V 24 

0 10 ns/V 

-40 85 ·e 

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

PARAMETER TEST CONDITIONS VCCt 

10H =-100 IlA MINto MAX 

2.7V 
VOH IOH=-12mA 

3V 

IOH=-24mA 3V 

10L = 100 IlA MIN to MAX 

VOL 10L= 12mA 2.7V 

IOL=24mA 3V 

II VI = Vee or GND 3.6 V 

10Z Vo = Vee or GND 3.6 V 

ICC VI = Vec or GND, 10=0 3.6V 

t.lee 
Vee = 3 Vto 3.6 V, One input at VCC - 0.6 V, 
Other inputs at Vec or GND 

Ci VI = VCC or GND 3.3V 

Co Vo = Vce or GND 3.3V 
.. .. t For conditions shown as MIN or MAX, use the appropnate values under recommended operating conditions . 

~1EXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

TA = -40·C to 85·C 
UNIT 

MIN MAX 

Vee-O•2 

2.2 
II 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 JJA 
±10 IlA 

20 JJA 

500 JJA 

pF 

pF 
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• EPICTM (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Smail-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 

description 

This octal buffer/line driver is designed for 2.7 -V to 
3.6-V Vcc operation. 

SN74LVC244 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 

1992- MARCH 1994 

DB, ow, OR PW PACKAGE 
(TOP VIEW) 

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

GND 

The SN74LVC244 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. 

The SN74LVC244 is characterized for operation from -40°C to 85°C. 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Intonnadon concerns prcM;Iuct& In the formaUYe or 
cleslan pha.. 01 davelopmont CharaclllrlsUc data and 0111 .. 
apoclllcaUona are doalgn goal •• T .... ,nst"'monta rea ..... tho right to 
change or dJscontinue these products wtthout notice. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 
OE A Y 

L H H 

L L L 

H X Z 

~TEXAS 
INSTRUMENTS 
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Copyright © 1994, Texas Instruments Incorporated 
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SN74 LVC244 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCAS414 - NOVEMBER 1992 - REVISED MARCH 1994 

logic symbolt 

lAl 

lA2 

lA3 

lA4 

2Al 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

,..., EN 

S' 
I> " 

,..., EN t;. 
I> " 

18 

16 

14 

12 

9 

i 

5 

3 

lYl 

lY2 

lY3 

lY4 

2Yl 

2Y2 

2Y3 

2Y4 

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

logic diagram (positive logic) 

10E 

2 18 
lAl lYl 

4 16 
lY2 lA2 

6 14 
lA3 lY3 

8 12 
lA4 lY4 

19 
20E 

11 9 
2Al .2Yl 

13 7 
2A2 2Y2 

15 5 
2A3 2Y3 

2A4 17 3 
2Y4 

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) ....................................•.............•........ -0.5 V to 4.6 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) ••.........••......•..............................•...... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ..............••.....•.........•......•.....• ±50 mA 
Continuous current through Vee or GND pins ............................................ ± 1 00 mA 
Maximum power dissipation at TA = 55°C (in still air): 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-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: This value is limited to 4.6 V maximum. 
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recommended operating conditions (see Note 2) 

VCC Supply voltage 

VIH High-level input voHage 

VIL Low-level input voltage 

VI Input voltage 

Vo Output voHage 

10H High-level output current 

10L Low-level output current 

!;.tl!!.v Input transition rise or fall rate 

TA Operating free-air temperature 

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

SN74LVC244 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS414 - NOVEMBER 1992 - REVISED MARCH 1994 

MIN MAX UNIT 

2.7 3.6 V 

VCC =2.7V to 3.6 V 2 V 

VCC =2.7Vto 3.6 V 0.8 V 

0 VCC V 

0 VCC V 

VCC=2.7V -12 
rnA 

VCC =3V -24 

VCC=2.7V 12 
mA 

VCC =3V 24 

0 10 nsN 

-40 85 ·C 

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

PARAMETER TEST CONDITIONS VCCt 
TA = -40·C to 85·C 

UNIT 
MIN TYP MAX 

10H = -100!lA MIN to MAX Vce-0.2 

2.7V 2.2 
VOH 10H =-12mA V 

3V 2.4 

IOH=-24mA 3V 2 

IOL = 100!lA MINto MAX 0.2 

VOL 10L = 12 rnA 2.7V 0.4 V 

IOL=24 rnA 3V 0.55 

II VI = Vee or GND 3.6V ±5 !lA 

10Z Vo = Vee or GND 3.6V ±10 !lA 

ICC VI = Vee or GND, 10=0 3.6V 20 !lA 

~Iee 
Vee=3Vt03.6V, One input at Vee - 0.6 V, 

500 !lA Other inputs at Vee or GND 

ei VI = Vee or GND 3.3V 3 pF 

Co Vo = Vee or GND 3.3V 3.5 pF 
.. .. t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions . 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 3) 

FROM TO 
VCC= 3.3 V 

VCC=2.7V 
PARAMETER ±0.3V UNIT (INPUT) (OUTPUT) 

MIN MAX MIN MAX 

tpc! A Y 1.5 7 8 ns 

ten OE y 1.5 8 9.2 ns 

ldis OE y 1.5 7.5 8.5 ns 

NOTE 3: Load circuit and voltage waveforms are shown In Section 1. 

~ThxAs 
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SN74lVC244 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCAS414 - NOVEMBER 1992 - REVISED MARCH 1994 

operating characteristics, Vee = 3.3 V, TA = 25°C 
PARAMETER 

Cpd 
I Outputs enabled 

Power dissipation capacitance per buffer/driver I Outputs disabled 

~1EXAS 
INSTRUMENTS 

TEST CONDITIONS 

CL-50pF, f= 10MHz 
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• EPICTM (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Typical VOlP (Output Ground Bounce) 
< O.S V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Smail-Outline (OW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline (PW) 
Packages 

description 

This octal bus transceiver is designed for 2.7 -V to 
3.6-V Vee operation. 

SN74LVC245 
OCTAL BUS TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS218B - JANUARY 1993 - REVISED MARCH 1994 

DB, OW, OR PW PACKAGE 
(TOP VIEW) 

Vcc 
A1 DE 
A2 B1 . 
A3 B2 
A4 B3 

B4 
A6 B5 
A7 B6 
A8 B7 

GND 10 11 B8 

The SN74LVC245 is designed for asynchronous communication between data buses. The device transmits 
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 SN74LVC245 is characterized for operation from -40°C to 85°C. 

logic symbolt 

OE 

DIR 

19 

1 '" G3 

"-

FUNCTION TABLE 

INPUTS 
OPERATION 

OE DIR 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

logic diagram (positive logic) 

DIR --"-~--r, 

~ ______ ~-+ ________ ~~19~ OE L 
3EN1[BA] 

3EN2[AB] 

2 
, r-

18 
A1 

L 
'\71 

W 
B1 

A1....:2=--...... f-I 
A2 

A3 

A4 

A5 

A6 

A7 

A8 

3 

4 

5 

6 

7 

8 

9 

I> 2'\7 
17 

16 

15 

14 

13 

12 

11 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

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

EPIC is a trademarl< of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information ........ prodUCIIln 1he _ve or =n phase 01 -.p_ C_, _ and olhlr 
• lcallons are doolgn gOSIL T .... I .. tru ...... rssorvss1he right .. 
• ngo or dJsconUnue _ pIOduCII wl1hout /IOIIce. -!/} TEXAS 

INSTRUMENTS 
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To Seven Other Channels 

Copyright © 1994. Texas Ins1rumenls Incorporated 
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SN74 LVC245 
OCTAL BUS TRANSCEIVER 
WITH ,3·STATE OUTPUTS 
SCAS218B ~ JANUARY 1993 - REVISED MARCH 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 (except I/O ports) ............................................ -0.5 V to 4.6 V 
Input voltage range, VI (I/O ports) (see Note 1) ................................ -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee> ...................................... ,...... ±50 mA 
Continuous current through Vee or GND ................................................. ±100 mA 
Maximum power dissipation at TA = 55°C (in still air): 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 
impiied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 2) 

VCC Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voHage 

Vo Output voltage 

10H High-level output current 

10l low-level output current 

At/Av Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (input or 110) must be held high or low. 

~TEXAS 
INSTRUMENTS 

VCC = 2.7 V to 3.6 V 

VCC = 2.7 V to 3.6 V 

VCC- 2.7V 

VCC -3V 

VCC=2.7V 

VCC=3V 

7-74 POST OFFICE BOX 656303 • DALLAS. TEXAS 75265 
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2.7 3.6 V 

2 V 

0.8 V 

0 VCC V 

0 VCC V 

-12 
mA 

-24 

12 
mA 

24 

0 10 ns/V 

-40 85 ·C 



SN74LVC245 
OCTAL BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS218B - JANUARY 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt 
TA = -4O"C to 85"C 

MIN 

10H = -100!IA MINto MAX Vee-0.2 

VOH IOH--12mA 
2.7V 

3V 

IOH=-24mA 3V 

10L = 100!IA MIN to MAX 

VOL IOL=12mA 2.7V 

IOL-24 mA 3V 

II VI = Vee or GND 3.6 V 

10Z:j: Vo = Vee or GND 3.6V 

ICC VI • VCC or GND, 10=0 3.6 V 

Alce 
Vee = 3 V to 3.6 V, One input at Vce - 0.6 V, 
Other inputs at VCC or GND 

Ci I Control inputs VI - Vee or GND 3.3V 

eio I A or B ports Vo = Vee or GND 3.3V 
.. .. t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions . 

:j: For I/O ports, the parameter 10Z includes the input leakage current. 

2.2 

2.4 

2 

TYP MAX 

0.2 

0.4 

0.55 

±5 

±10 

20 

500 

3 

4 

UNIT 

V 

V 

IIA 
!IA 

!IA 

!IA 

pF 

pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 3) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tpd AorB BorA 

len OE AorB 

'dis OE AorB 

NOTE 3: Load circuit and voltage waveforms are shown In Section 1. 

operating characteristics, Vee = 3.3 V, TA = 25°C 

epd 

PARAMETER 

I Outputs enabled 
Power dissipation capaCitance per transceiver I Outputs disabled 

~ThXAS 
INSTRUMENTS 

VCC=3.3V 
VCC=2.7V 

±O.3V 

MIN MAx MIN MAX 

1.5 7 8 

1.5 9 10 

1.5 8 9 

TEST CONDITIONS TYP 

CL=50pF, f=10MHz 
25 
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SN74LVC424S 
OCTAL BUS TRANSCEIVER AND 3.3-V TO S-V SHIFTER 

WITH 3-STATE OUTPUTS 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Smail-Outline (OW), Shrink Smail-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 

description 

This 8-bit (octal) noninverting bus transceiver 
contains two separate supply rails; B port has 
VCCB which is set at 3.3 V, and A port has VCCA 
which is set to operate at 5 V. This allows for 
translation from a 3.3-V to a 5-V environment and 
vice-versa. 

SCAS375 - MARCH 1994 

DB, OW, OR PW PACKAGE 
(TOP VIEW) 

(5 V) VCCA 1 
DIR 
A1 

AS 
GND 11 

GND 

VCCB (3.3 V) 
VCCB (3.3 V) 
OE 
B1 
B2 
B3 
B4 
B5 
B6 
B7 
B8 
GND 

The SN74LVC4245 is designed for asynchronous communication between data buses. The device transmits 
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 pinout of the SN74LVC4245 allows the designer to switch to a normal aIl3.3-V or a1l5-V 20-pin '245 device 
without relaying outthe board. The designer uses the data paths for pins 2-11 and 14-23 ofthe SN74LVC4245 
to achieve the conventional '245 layout. 

The SN74LVC4245 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 is a trademark of Texas Instruments Incorporated. 

~1ExAs 
INSTRUMENTS 

Copyright © 1994. Texas Instruments Incorporated 
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SN74LVC4245 
OCTAL BUS TRANSCEIVER AND 3.3-V TO 5-V SHIFTER 
WITH 3-STATE OUTPUTS 
SCAS375 - MARCH 1994 

logic diagram (positive logic) 

DIR ....;2~_--r-, 

'--___ -I--+-____ ~22;;;... OE 

3 
A1--...... -I 

21 81 

To Seven Otliei Channels 

absolute maximum ratings over operating free-air temperature range for VCCA at 5 V (unless 
otherwise noted)t , 

Supply voltage range, VCCA ......................................................... -0.5 V to 6 V 
Input voltage range, VI (see Note 1) ......................................... -0.5 V to VCCA + 0.5 V 
Output voltage range, Vo (see Note 1) ...................................... -0.5 V to VCCA + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > VCCA) .............................................. -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > VCCA) .......................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to VCCA) .................................... ,....... ±50 mA 
Continuous currentthrough VCCA or GND ............................................... ±100 mA 

NOTE 1: This value is limited to 6 V maximum. 

absolute maximum ratings over operating free-air temperature range for VCCB at 3.3 V (unless 
otherwise noted)t 

Supply voltage range, Vcca ....................•............................•..... -0.5 V to 4.6 V 
Input voltage range, VI (except 1/0 ports) (see Note 2) .........•...................... -0.5 V to 4.6 V 
Input voltage range, VI (1/0 ports) (see Note 2) ............................... -0.5 V to Vcca + 0.5 V 
Output voltage range, Vo (see Note 2) ...................................... -0.5 V to Vcca + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vcca) .................................. :....... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vcca) ............................................ ±50 mA 
Continuous current through V cca or GND ............................................... ± 100 mA 

NOTE 2: This value is limited to 4.6 V maximum. 

absolute maximum ratings over operating free-air temperature range for VCCA at 5 V or for VCCB 
at 3.3 V (unless otherwise noted)f 

Maximum power dissipation at TA = 55°C (in still air): DB package ............................ 0.65 W 
OW 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 cond~ions beyond those indicated under "recommended operating cond~ions' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

~1ExAs 
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SN74LYC424S 
OCTAL BUS TRANSCEIYER AND 3.3-Y TO S-Y SHIFTER 

WITH 3-STATE OUTPUTS 
SCAS375 - MARCH 1994 

recommended operating conditions for VCCA at 5 V (see Note 3) 
MIN NOM MAX UNIT 

VCCA Supply voltage 4.5 5 5.5 V 

VIH High-level input voltage 2 V 

VIL Low-level input voltage 0.8 V 

VI Input voltage 0 VCCA V 

Vo Output voltage 0 VCCA V 

IOH High-level output current -24 rnA 

IOL Low-level output current 24 rnA 

Ilt/llv Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·C 

recommended operating conditions for VCCB at 3.3 V (see Note 3) 
MIN MAX UNIT 

VCCB Supply voltage 2.7 3.6 V 

VIH High-level input voltage VCCB = 2.7 V to 3.6 V 2 V 

VIL Low-level input voltage VCCB = 2.7 V to 3.6 V 0.8 V 

VI Input voltage 0 VCCB V 

Vo Output voltage 0 VCCB V 

VCCB=2.7V -12 
IOH High-level output current rnA 

VCCB=3V -24 

VCCB=2.7V 12 
10L Low-level output current rnA 

VCCB=3V 24 

Ilt/llv Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·C 

NOTE 3: Unused of floaling pins (Input or I/O) must be held high or low. 

~1ExAs 
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SN74LVC424S 
OCTAL BUS TRANSCEIVER AND 3.3-V TO S-V SHIFTER 
WITH 3-STATE OUTPUTS 
SCAS375 - MARCH 1994 

electrical characteristics over recommended operating free-air temperature range for VCCA = 5 V 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS Vcce MIN MAX UNIT 

4.5V 4.3 
10H = -100 IlA 

5.5V 5.3 
VOH V 

4.5V 3.7 
IOH=-24rnA 

5.5 V 4.7 

4.5 V 0.2 
10L - 100 jJA 

5.5V 0.2 
VOL V 

4.5V 0.55 
IOL=24 rnA 

5.5 V 0.55 

II I Control pins VI = VCCA or GND 5.5V 5 IlA 
lozt I A or B ports Va = VCCA or GND 5.5V IlA 
ICC VI = VCCA or GND, 10=0 5.5V IlA 
L1ICC:j: One input at 3.4 V, Other inputs at VCCA or GND IlA 
Ci I Control inputs VI = VCCA or GND 5V pF 

Cio I A or B ports Va = VCCA or GND 5V pF 

0:0 electrical characteristics over recommended operating free-air temperature range for V CCB = 3.3 V 
(unless otherwise noted) 

C 
c: 
o 
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PARAMETER TEST CONDITIONS vcce§ MIN MAX 

IOH--l00jJA MIN to MAX VCC-0.2 

2.7 V 2.2 
VOH IOH=-12mA 

3V 2.4 

IOH--24rnA 3V 2 

10L = 100 jJA MINto MAX 

VOL 10L= 12 rnA 2.7V 

IOL=24 rnA 3V 

II I Control pins VI = VCCB or GND 3.6 V 

lozt Va = VCCB or GND 3.6V 

ICC VI = VCCB or GND, 10=0 3.6 V 

L1ICC:I: 
VCCB = 3 V to 3.6 V, One input at VCCB - 0.6 V, 
Other inputs at VCCB or GND 

Ci I Control inputs VI = VCCB or GND 3.3V 

Cio I A or B ports Va - VCCB or GND 3.3V 

t For I/O ports, the parameter 10Z Includes the Input leakage current. 
:I: This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or V CCB. 
§ For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
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SN74LVC257 
QUADRUPLE 2·LlNE TO 1·LlNE DATA SELECTOR/MULTIPLEXER 

WITH 3·STATE OUTPUTS 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 

description 

SCAS294 - JANUARY 1993 - REVISED MARCH 1994 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

AlB Vcc 
1A 2 OE 
1B 3 4A 
1Y 4 4B 
2A 5 4Y 
2B 6 

2Y 7 38 
GND 8 3Y 

This quadruple 2-line to 1-line data selector/multiplexer is designed for 2.7-V to 3.6-V Vee operation. 

The SN74LVC257 is designed to multiplex signals from 4-bit data sources to 4-output data lines in 
bus-organized systems. The 3-state outputs will not load the data lines when the output enable (DE) input is 
at a high logic level. 

The SN74LVC257 is characterized for operation from -40°C to 85°C. 

logic symbolt 

OE 

AlB 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

15 

1 

2 

3 

5 

6 

11 

10 

14 

13 

OE 

H 

L 

L 

L 

L 

FUNCTION TABLE 

INPUTS OUTPUT 
AlB A B Y 

X X X Z 

L L X L 

L H X H 

H X L L 

H X H H 

" EN 

~1 
1 MUX 
1 

V 

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

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW InlannaUon concema prod_In the formalive or 
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SN74LVC257 
QUADRUPLE 2·LINE TO 1·LlNE .DATA SELECTOR/MULTIPLEXER 
WITH 3·STATE OUTPUTS 
SCAS294 - JANUARY 1993 - REVISED MARCH 1994 

logic diagram (positive logic) 

OE --=.15=---("] 

AlB ~--e----1 

>--+ __ ....:.4_ 1Y 

1B~3~ ______ ~~~ 

2A~5~ ______ ~~~ 
>--+-__ ..:..7_ 2Y 

2B~6~------~~---1 

3A~1~1 ______ ~~~~ 
>-+ __ ..:.9_ 3Y 

3B~1~O ______ ~~~~ 

4A __ 1~4 ________ r-__ , 
>-__ ----'1=.2_ 4Y 

4B~1..:.3 ____________ ~ 

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 ............................................................ -0.5 V to 4.6 V 
Output voltage range, Vo (see Note 1) ........... . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vecl ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ± 100 mA 
Maximum power dissipation at TA = 55°C (in still air): D package ............................... 1.3 W 

DB package ............................ 0.55 W 
PW package ............................. 0.5 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: This value is limited to 4.6 V maximum. 
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SN74LVC257 
QUADRUPLE 2·LlNE TO 1·LlNE DATA SELECTOR/MULTIPLEXER 

WITH 3·STATE OUTPUTS 
SCAS294-JANUARY 1993- REVISED MARCH 1994 

recommended operating conditions (see Note 2) 

MIN MAX UNIT 

Vee Supply voltage 2.7 3.6 V 

VIH High-level input voRage Vee = 2.7 V to 3.6 V 2 V 

VIL Low-level input voltage Vee = 2.7 V to 3.6 V 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voRage 0 Vee V 

Vee ~ 2.7V -12 
10H High-level output current rnA 

Vee=3V -24 

Vee=2.7V 12 
10L Low-level output current mA 

Vee=3V 24 

llt/1J.v Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·e 

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

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

PARAMETER TEST CONDITIONS vcct 
TA = -40·C to 85·C 

UNIT 
MIN MAX 

10H = -100 IIA MINto MAX Vee-O•2 

2.7V 2.2 
VOH IOH=-12rnA V 

3V 2.4 

IOH--24mA 3V 2 

IOL -100 IIA MINto MAX 0.2 

VOL 10L= 12 rnA 2.7V 0.4 V 

IOL=24 rnA 3V 0.55 

II VI = Vee or GND 3.6V ±5 IIA 
10Z Vo" Vee or GND 3.6V ±10 IIA 
lee VI .. Vee or GND. 10=0 3.6V 20 IIA 

illee 
Vee =3 Vto 3.6 V. One Input at Vee - 0.6 V. 

500 IIA Other inputs at Vee or GND 

ei VI = Vee or GND 3.3 V pF 

eo Vo .. Vee or GND 3.3V pF 
.. .. t For conditions shown as MIN or MAX. use the appropriate values under recommended operating conditions . 

~1ExAs 
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SN74LVC258 
QUADRUPLE 2·LlNE TO 1·LlNE DATA SELECTOR/MULTIPLEXER 

WITH a·STATE OUTPUTS 

• EPICTM (Enhanced·Performance Implanted 
CMOS) Submicron Process 

• Typical VOlP (Output Ground Bounce) 
< O.S V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 Vat Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Small·Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Smail-Outline (PW) 
Packages 

description 

SCAS345 - MARCH 1994 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

AlB Vcc 
1A DE 

4A 
1Y 4B 
2A 4Y 
2B 
2Y 3B 

GND 3Y 

This quadruple 2-line to 1-line data selector/multiplexer is designed for 2.7-V to 3.6-V Vee operation. 

The SN74LVC258 is designed to multiplex signals from 4-bit data sources to 4-output data lines in 
bus-organized systems. The 3-state outputs will not load the data lines when the output enable (OE) input is 
at a high logic level. 

The SN74LVC258 is characterized for operation from -40°C to 85°C. 

logic symbolt 

OE 

A/B 

1A 
1B 

2A 

2B 

3A 

3B 

4A 

4B 

15 

1 

2 

3 

5 

6 

11 

10 

14 

13 

OE 

H 

L 

L 

L 

L 

FUNCTION TABLE 

INPUTS OUTPUT 
A/B A B Y 

X X X Z 

L L X H 

L H X L 

H X L H 

H X H L 

" EN 

~1 
1 MUX 
1 

"1 

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

EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LVC258 
QUADRUPLE 2·LINE TO 1·LlNE DATA SELECTOR/MULTIPLEXER 
WITH a·STATE OUTPUTS 
SCAS345 - MARCH 1994 

logic diagram (positive logic) 

OE 15 

AlB ---=--+---1 

1A~2~ ______ ~~~ 
Y"r-t-' ___ 4 - 1Y 

1B~3~-------r-r-; 

2A~5~-------r-r-; 
X>+-__ .:...7_ 2Y 

2B~6~ ______ ~~~ 

3A~1~1 ________ ~~~ 
~r+_..::.9_ 3Y 

3B~1~O ________ r-r-; 

4A~1~4 ________ r-__ ; 
>0 __ 1;;;:2,-- 4Y 

4B~1~3 ____________ ; 

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 ............................................................ -0.5 V to 4.6 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vee) ..........................•.................. ±50 mA 
Continuous current through Vee or GND ................................................. ±100 mA 
Maximum power dissipation at TA = 55°C (in still air): D package ............................... 1.3 W 

DB package ............................ 0.55 W 
PW package ............................. 0.5 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 ihese 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: This value is limited to 4.6 V maximum. 
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SN74LVC258 
QUADRUPLE 2-LlNE TO 1-LlNE DATA SELECTOR/MULTIPLEXER 

WITH 3-STATE OUTPUTS 
SCAS345 - MARCH 1994 

recommended operating conditions (see Note 2) 

MIN MAX UNIT 

Vee Supply voltage 2.7 3.6 V 

VIH High-level input voltage Vee =2.7V to 3.6 V 2 V 

VIL Low-level input voltage Vee =2.7 V to 3.6 V 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee=2.7V -12 
IOH High-level output current mA 

Vee=3V -24 

Vee =2.7V 12 
IOL Low-level output current mA 

Vee =3V 24 

!J.t/I!t.v I nput transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·e 

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

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

PARAMETER TEST CONDITIONS VCCt 

IOH = -100 IlA MIN to MAX 

2.7V 
VOH IOH=-12mA 

3V 

IOH =-24 mA 3V 

10L = 100 IlA MIN to MAX 

VOL IOL= 12 mA 2.7V 

IOL-24mA 3V 

II VI = Vee or GND 3.6 V 

IOZ Vo ~ Vee or GND 3.6 V 

lee VI = Vee or GND, 10=0 3.6 V 

lllee 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei VI = Vee or GND 3.3V 

eo Vo - Vee or GND 3.3 V 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

-!!1TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

TA = -40·C to 85·C 
UNIT 

MIN MAX 

Vee-O.2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 IlA 
±10 IlA 

20 IlA 

500 IlA 

pF 

pF 
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SN74LVC373 
OCTAL TRANSPARENT O·TYPE LATCH 

WITH 3·STATE OUTPUTS 

• EPICTM (Enhanced·Performance Implanted 
CMOS) Submlcron Process 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25·C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25·C 

• Package Options Include Plastic 
Small·Outline (DW), Shrink Small·Outline 
(DB), and Thin Shrink Small·Outllne (PW) 
Packages 

description 

This octal transparent O-type latch is designed for 
2.7-V to 3.6-V Vee operation. 

SCAS295 - JANUARY 1993 - REVISED MARCH 1994 

DB, DW, OR PW PACKAGE 
(TOP VIEW) 

OE 
1Q 
10 3 
20 
2Q 
3Q 6 

30 7 

40 8 
4Q 9 

GNO 10 

14 

13 

12 

11 

VCC 
8Q 
80 
70 
7Q 
6Q 
60 
50 
5Q 
LE 

While the latch-enable (LE) input is high, the Q outputs will follow the data (0) inputs. When the latch enable 
is taken low, the Q outputs are latched at the logic 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 increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

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

The SN74LVC373 is characterized for operation from -40·C to 85·C. 

OE 

L 

.L 

L 

H 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 
LE D Q 

H H H 

H L L 

L X 00 
X X Z 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Informalon concerns produclBln 1110 _va or en phi" or _opmant. Clllr8Ct8r11t1c data and omer catlonoara d88lgn goal •• T __ ......... 1110 11ghtll> 
go or dlacoOUnutthoilt producIB without noll ... ~TEXAS 

INSTRUMENTS 
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Copyright © 1994, Texas Instruments Incorporated 
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SN74LVC373 
OCTAL TRANSPARENT D·TVPE LATCH 
WITH 3·STATE OUTPUTS 
SCAS295 - JANUARY 1993 - REVISED MARCH 1994 

logic symbolt 

OE 

LE 

10 

20 

30 

40 

50 

60 

70 

80 

1 
11 

3 

4 

7 

S 

13 

14 

17 

18 

.... EN 

I C1 
L.:j 

1D V 
2 

5 

6 

9 

12 

15 

16 

19 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

SQ 

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

logic diagram (positive logic) 

OE-=-----a 

LE 

C1 

-----1--110 10 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 4.6 V 
Input voltage range, V, ............................................................ -0.5 V to 4.6 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, ',K (V, < 0 ) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GNO ................................................. ±100 mA 
Maximum power dissipation at T A = 55°C (in still air): DB package •............................ 0.6. W 

OW 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-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: This value is limited to 4.6 V maximum. 

~ThxAs 
INSTRUMENTS 

7-90' POST OFFICE BOX 655303 • OAW'oS. TEXAS 75265 



SN74LVC373 
OCTAL TRANSPARENT D·TVPE LATCH 

WITH 3·STATE OUTPUTS 
SCAS295 - JANUARY 1993 - REVISED MARCH 1994 

recommended operating conditions (see Note 2) 

MIN MAX UNIT 

Vee Supply voltage 2.7 3.6 V 

VIH High-level input voltage Vee = 2.7 V to 3.6 V 2 V 

VIL Low-level input voltage Vee =2.7 Vt03.6 V 0.8 V 

VI I nput voltage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee = 2.7 V -12 
10H High-level output current rnA 

Vee=3V -24 

Vee=2.7V 12 
10L Low-level output current mA 

Vee- 3V 24 

"t/"v I nput transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·e 

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

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

PARAMETER TEST CONDITIONS Vcct 

10H = -100 IlA MINto MAX 

2.7 V 
VOH IOH=-12rnA 

3V 

IOH--24rnA 3V 

10L - 100 JJA MINto MAX 

VOL IOL=12mA 2.7 V 

10L = 24 mA 3V 

II VI - Vee or GND 3.6 V 

10Z Vo = Vee or GND 3.6 V 

ICC VI = Vee or GND, 10=0 3.6 V 

Alec 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei VI = Vee or GND 3.3V 

Co Vo = Vee or GND 3.3V 
.. .. t For condilions shown as MIN orMAX, use the appropnate values under recommended operating conditions . 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

TA = -40·C to 85·C 
UNIT 

MIN MAX 

Vee-0.2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 JJA 
±10 JJA 

20 JJA 

500 JJA 

pF 

pF 
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SN74LVC374 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 

WITH 3-STATE OUTPUTS 

• EPIC ™ (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Smail-Outline (OW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline (PW) 
Packages 

description 

This octal edge-triggered Ootype flip-flop is 
designed for 2.7-V to 3.6-V Vee operation. 

SCAS296 -JANUARY 1993 - REVISED MARCH 1994 

DB, DW, OR PW PACKAGE 
(TOP VIEW) 

OE 1 Vcc 
10 80 
10 80 
20 70 
20 70 
30 60 
3D 60 
40 50 
40 50 

GNO 11 eLK 

The SN74lVC374 features 3-state outputs designed specifically for driving highly capacitive or relatively 
low-impedance loads. It is particularly suitable for implementing buffer registers, I/O ports, bidirectional bus 
drivers, and working registers. 

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 (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) 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 drivl!£!:0vide the capability to drive bus lines without 
need for interface or pullup components. The output-enable (OE) input does not affect internal operations of 
the latch. Old data can be retained or new data can be entered while the outputs are in the high-impedance state. 

The SN74lVC374 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
OE CLK D Q 

L 

L 

L 

H 

EPIC is a trademark of Texas Instruments Incorporated. 

i H H 

i L L 

L X ao 
X X Z 
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SN74LVC374 
OCTAL EDGE·TRIGGERED D·TVPE FLlP·FLOP 
WITH 3·STATE OUTPUT.S 
SCAS296 - JANUARY 1993 - REVISED MARCH 1994 

1 

logic symbolt logic diagram (positive logic) 

1 "- EN 
OE -'-----'--0 

11 
ClK C1 ClK 

10 

20 

30 

40 

50 

60 

70 

80 

3 

4 

7 

8 

13 

14 

17 

18 

., r 
10 V 

2 

5 

6 

9 
12 

15 

16 

19 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

10 --=-----+-i 

To Seven Other Channels 

t This symbol is in accordance with ANSIIIEEE 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 ................................................•............ -C.5 V to 4.6 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee> ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±100 mA 
Maximum power dissipation at T A = 55°C (in still air): 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-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: This value is limited to 4.6 V maximum. 
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SN74LVC374 
OCTAL EDGE·TRIGGERED D·TVPE FLIP·FLOP 

WITH 3·STATE OUTPUTS 
SCAS296 - JANUARY 1993 - REVISED MARCH 1994 

recommended operating conditions (see Note 2) 

MIN MAX UNIT 

Vee Supply voltage 2.7 3.6 V 

VIH High-level input voltage Vee = 2.7 V to 3.6 V 2 V 

VIL Low-level input voltage Vee -2.7 Vt03.6 V 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee=2.7V -12 
10H High-level output current rnA 

Vee =3V -24 

Vee- 2.7V 12 
10L Low-level output current rnA 

Vee- 3V 24 

J!.tII!.v Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·e 

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

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

PARAMETER TEST CONDITIONS Veet 

IOH=-100tJA MINto MAX 

2.7V 
VOH IOH=-12mA 

3V 

IOH=-24mA 3V 

IOL-100pA MIN to MAX 

VOL 10L= 12mA 2.7 V 

IOL=24mA 3V 

II VI = Vee or GND 3.6 V 

10Z Vo = Vee or GND 3.6V 

lee VI = Vee or GND, 10- 0 3.6 V 

t.lee 
Vee =3 Vto 3.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei VI = Vee or GND 3.3 V 

eo Vo = Vee or GND 3.3 V 
.. .. t For conditions shown as MIN or MAX, use the appropnate values under recommended operating conditions . 

~TEXAS 
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TA = -40·e to 85·e 
UNIT 

MIN MAX 

Vee-0.2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 pA 

±10 pA 

20 pA 

500 pA 

pF 

pF 
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• EPIC ™ (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 

description 

This octal buffer/line driver is designed for 2.7 -V to 
3.6-V Vee operation. 

SN74LVC540 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 

DB, OW, OR PW PACKAGE 
(TOP VIEW) 

VCC 
OE2 
Y1 
Y2 

A4 Y3 
A5 Y4 
A6 Y5 
A7 Y6 

The SN74LVC540 is ideal for driving bus lines or buffer memory address registers. The device features inputs 
and outputs on opposite sides of the package that facilitate printed-circuit-board layout. 

The 3-state control gate is a 2-input AND gate with active-low inputs so that if either output-enable (OE1 or OE2) 
input is high, all corresponding outputs are in the high-impedance state. 

The SN74LVC540 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 

logic symbolt 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

1 

19 

2 

3 

4 

5 

6 

7 

8 

9 

1'0. 
& 

1'0. ., 
1 

OE1 

L 

L 

H 

X 

EN 

.. 
18 

V 
17 

16 

15 

14 

13 

12 

11 

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

EPIC is a trademark of Texas Instruments Incorporated. 

OE2 

L 

L 
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H 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

Y8 

A Y 

L H 

H L 

X Z 

X Z 

logic diagram (positive logic) 

OE1 _1'---{r~ 
OE2 _1:..:9_-a._.1 

A1 ....!2=--__ ~ XH~18~ Y1 

To Seven Other Channels 
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SN74LVC540 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCAS297 - JANUARY 1993 - REVISED MARCH 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 ............................................................ -0.5 V to 4.6 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 ) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GNO ................................................. ± 100 mA 
Maximum power dissipation at TA = 55°C (in still air): 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-maxlmum-rated conditions for extended periods may affect device reliability. 

NOTE 1: This value is limited to 4.6 V maximum. 

recommended operating ,conditions (see Note 2) 
MIN MAX UNIT 

Vee Supply voltage 2.7 3.6 V 

VIH High-level input voltage Vee = 2.7V to 3.6 V 2 V 

VIL Low-level input voltage Vee - 2.7 V to 3.6 V 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

IOH High-level output current 
Vee=2.7V ,-12 

mA 
Vee=3V -24 

Vee=2.7V 12 
IOL Low-level output current mA 

Vec- 3V 24 

Atl/!.v Input transition rise or fall rate 0 10 nsN 

TA Operating free-air temperature -40 85 ·c 

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

~ThxAs 
INSTRUMENTS 
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SN74LVC540 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 

SCAS297-JANUARY 1993- REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt 

10H =-100!lA MINto MAX 

2.7V 
VOH IOH--12mA 

3V 

IOH=-24mA. 3V 

10L - 100!lA MINto MAX 

VOL IOL=12mA 2.7 V 

IOL=24 mA 3V 

II VI - Vee or GND 3.6 V 

10Z Vo = Vee or GND 3.6 V 

lee VI = Vee or GND, 10=0 3.6 V 

t.lee 
Vee - 3 Vto3.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei VI = Vee or GND 3.3 V 

eo Vo = Vee or GND 3.3 V 
.. .. t For conditions shown as MIN or MAX, use the appropnate values under recommended operating conditions . 

-!11 TEXAS 
INSTRUMENTS 
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TA = -4O"C to 85"C 
UNIT 

MIN MAX 

Vee-0.2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 !lA 
±10 f,IA 

20 !lA 

500 !lA 

pF 

pF 
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• EPICTM (Enhanced·Performance Implanted 
CMOS) Submlcron Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Small·Outline (OW), Shrink Small·Outline 
(DB), and Thin Shrink Small·Outline (PW) 
Packages 

description 

This octal buffer/line driver is designed for 2. 7-V to 
3.6-V Vee operation. 

SN74LVC541 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 

SCAS298 - JANUARY 1993 - REVISED MARCH 1994 

DB, OW, OR PW PACKAGE 
(TOP VIEW) 

A6 

VCC 
OE2 
Y1 
Y2 
Y3 
Y4 
Y5 

A7 Y6 
A8 9 Y7 

GND ____ ~Y8 

The SN74LVC541 is ideal for driving bus lines or buffering memory address registers. The device features inputs 
and outputs on opposite sides of the package to facilitate printed-circuit-board layout. 

The 3-state control gate is a 2-input AND gate with active-low inputs so that if either output enable (OE1 or OE2) 
input is high, all eight outputs are in the high-impedance state. 

The SN74LVC541 is characterized for operation from -40°C to 85°C. 

OEl 

L 

L 

H 

X 

logic symbolt 

1 "- & 

19 
" 

EN 

2 
., I" 

1 V 
3 

4 

5 

FUNCTION TABLE 

INPUTS 

OE2 

L 

L 

X 

H 

18 

17 

16 

15 

OUTPUT 
A Y 

L L 

H H 

X Z 

X Z 

logic diagram {positive logic} 

OEl -!...--cr'-"\ 
OE2 _1:..::9_CL_1 

A 1 ---=2=--t 18 Yl 
Al 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

6 14 

Yl 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

Y8 

To Seven Other Channels 

7 13 

8 12 

9 11 

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

EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LVC541 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCAS298~JANUARY 1993- REVISED MARCH 1994 

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

Supply voltage range, Vee ........................................................ -0.& V to 4.6 V 
Input voltage range, VI ............................................................ -0.5 V to 4.6 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) ......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vecl ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±100 mA 
Maximum power dissipation at TA = 55°C (in still air): 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 condRions 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: This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 2) 

VCC Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voltage 

Vo Output voltage 

IOH High-level output current 

IOl' low-level output current 

IJ.t/lJ.v Input transition rise or fall rate 

TA Operating free-air temperature 

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

~TEXAS 
INSTRUMENTS 

VCC ~ 2.7 V to 3.6 V 

VCC - 2.7 V to 3.6 V 

VCC = 2.7V 

VCC=3V 

VCC=2.7V 

VCC=3V 
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MIN MAX UNIT 

2.7 3.6 V 

2 V 

0.8 V 

0 VCC V 

0 VCC V 

-12 
rnA 

-24 

12 
rnA 

24 

0 10 nsN 
-40 85 ·C 



SN74LVC541 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 

SCAS298 - JANUARY 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt 

10H = -100 IlA MIN to MAX 

VOH 10H --12 mA 
2.7V 

3V 

IOH=-24mA 3V 

10l = 100 IlA MINto MAX 

VOL IOl-12mA 2.7V 

IOl=24 mA 3V 

II VI = Vee or GND 3.6 V 

10Z Vo = Vee or GND 3.6 V 

lee VI = Vee or GND, 10=0 3.6 V 

Ll.lee 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei VI = Vee or GND 3.3V 

eo Vo - Vee or GND 3.3V 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

~TEXAS 
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TA = -40·C to SS·C 
UNIT 

MIN MAX 

Vee-0.2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 IlA 
±10 IlA 

20 IlA 

500 IlA 

pF 

pF 
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SN74LVC543 
OCTAL REGISTERED TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS299 - JANUARY 1993 - REVISED MARCH 1994 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, T A = 25°C 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Smail-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 

description 

This octal registered transceiver is designed for 
2.7-V to 3.6-V Vcc operation. 

DB, ow, OR PW PACKAGE 
(TOP VIEW) 

LEBA 1 VCC 
OE8A CE8A 

A1 81 
A2 82 

83 
84 

A5 85 
A6 86 

87 
A8 88 

CEA8 11 LEA8 
GND OEA8 

The SN74LVC543 contains two sets of D-type latches for temporary storage of data flowing in either direction. 
Separate latch-enable (LEAB or LEBA) and output-enable (OEAB or OEBA) inputs are provided for each 
register to permit independent control in either direction of data flow. 

The A-to-B enable (CEAB) input must be low in order to enter data from A or to output data from B. If CEAB is 
low and LEAB is low, the A-to-B latches are transparent; a subsequent low-to-high transition of LEAB puts the 
A latches in the storage mode. With CEAB and OEAB both low, the 3-state B outputs are active and reflect the 
data present at the output of the A latches. Data flow from B to A is similar but requires using the CEBA, LEBA, 
and OEBA inputs. 

The SN74LVC543 is characterized for operation from -40°C to 85°C. 

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. 

EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LVC543 
OCTAL REGISTERED TRANSCEIVER 
WITH3·STATE OUTPUTS 
SCAS299 - JANUARY 1993 - REVISED MARCH 1994 

logic symbolt 

OEBA 

CEBA 

LEBA 

OEAB 

CEAB 

LEAB 

2 

23 

1 

13 

11 

14 

3 

"- 1EN3 

" G1 

" 1C5 

" 2EN4 

" G2 

" 2C6 , 
~ 

V3 

60 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

4 

5 

6 
7 

8 

9 
10 

.- 22 
1 50 

W 21 1 4V 

20 

~19 
18 
17 

16 

15 

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

logic diagram (positive logic) 

OEBA 2 

CEBA 
23 

LEBA 

OEAB 
13 

CEAB 
11 

LEAB 
14 

3 C1 

B1 

B2 

B3 
B4 

B5 
B6 
B7 

B8 

A1 
10~~-'~~~~~ B1 
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SN74LVC543 
OCTAL REGISTERED TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS299 - JANUARY 1993 - REVISED MARCH 1994 

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 (except 110 ports) .••....•.•••.•••••....•.•..•...•.•.•.•.••..• -0.5 V to 4.6 V 
Input voltage range, VI (110 ports) (see Note 1) ................................ -0.5 V to Vcc + 0.5 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Output clamp current, 10K (Vo < 0 or Vo > V ce) ........................................... ±50 rnA 
Continuous output current, 10 (Vo = 0 to Vce) ............................................. ±50 rnA 
Continuous current through Vcc or GND ................................................. ±100 rnA 
Maximum power dissipation at T A = 55°C (in still air): DB package .•..•.•.•••.•..•.•.•.•...••• 0.65 W 

OW 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. 

NOTE 1: This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 2) 

MIN MAX UNIT 

vee Supply voltage 2.7 3.6 v 

VIH High-level input voltage Vee - 2.7 V to 3.6 V 2 V 

VIL Low-level input voltage Vee = 2.7 V to 3.6 V 0.8 V 

VI Input voltage 0 Vee v 

Vo Output voltage 0 VCC V 

Vee- 2.7V -12 
10H High-level output current mA 

Vec=3V -24 

VCC=2.7V 12 
10L Low-level output current rnA 

VCC·3V 24 

I1tll1v I nput transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·C 

NOTE 2: Unused or floating pins (Input or 110) must be held high or low. 

~1ExAs 
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SN74LVC543 
OCTAL REGISTERED TRANSCEIVER 
WITH 3 .. STATE OUTPUTS 
SCAS299 - JANUARY 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS vcct 
TA = -40°C to 85°C 

MIN 

10H - -100 I1A MINto MAX VCC-0.2 

VOH IOH=-12mA 
2.7V 

3V 

IOH=-24mA 3V 

10l = 100 I1A MINto MAX 

VOL 10l= 12 mA 2.7 V 

IOl=24 mA 3V 

II VI = VCC or GND 3.6 V 

10Z; Vo = VCC or GND 3.6 V 

ICC VI = VCC or GND, 10- 0 3.6V 

.6.ICC 
VCC= 3 V 103.6 V, One input at VCC - 0.6 V, 
Other inputs at VCC or GND 

Ci I Control inputs VI = VCC or GND 3.3V 

Cio I A or B ports Vo = VCC or GND 3.3V 
.. .. t For conditions shown as MIN or MAX, use the appropnate values under recommended operating conditions . 

; For I/O ports, the parameter 10Z includes the input leakage current. 

2.2 

2.4 

2 

TYP MAX 

0.2 

0.4 

0.55 

±5 

±10 

20 

500 

3 

4.3 

UNIT 

V 

V 

I1A 
I1A 
I1A 

I1A 

pF 

pF 

timing requirements over recommended operating free*air temperature range (unless otherwise 
noted) 

VCC=3.3V VCC=2.7V ±O.3V UNIT 
MIN MAX MIN MAX 

tw Pulse duration 4 4 ns 

tsu Setup time I Data before lEi or CEi 1.5 1.5 ns 

th Hold time I Data after lEi or CEi 2.5 2.5 ns 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 3) 

FROM TO 
PARAMETER (INPUT) (OUTPUT) 

AorB 
tpd 

lE 
BorA 

OE 
ten AorB 

CE 

OE 
tdis AorB 

CE 

§ All typical values are at V CC = 3.3 V, TA = 25°C. 
NOTE 3: load circuit and voltage waveforms are shown in Section 1. 
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VCC=3.3V 
VCC=2.7V ±O.3V UNIT 

MIN TYP§ MAX MIN MAX 

1.5 4 8 9 
ns 

1.5 4.4 9.5 10.5 

1.5 3.9 8.5 9.5 
ns 

1.5 4.1 9 10 

1.5 4.7 8.5 9.5 
ns 

1.5 4.8 9 10 



SN74LVC543 
OCTAL REGISTERED TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS299 - JANUARY 1993 - REVISED MARCH 1994 

operating characteristics, Vee = 3.3 V, TA = 25°C 

Cpd Power dissipation capacitance 

PARAMETER 

I Outputs enabled 

I Outputs disabled 

~TEXAS 
INSTRUMENTS 
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TEST CONDITIONS TYP UNIT 

CL-60 pF, f= 10 MHz 
20 r--;-o pF 
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SN74LVC544 
OCTAL REGISTERED TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS346 - MARCH 1994 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°e 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Smail-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 

description 

This octal registered transceiver is designed for 
2.7-V to 3.6-V Vcc operation. 

DB, DW, OR PW PACKAGE 
(TOP VIEW) 

LEBA 1 VCC 
OEBA 2 CEBA 

B1 
B2 

A3 B3 
B4 
B5 

A6 B6 
A7 B7 
A8 B8 

CEAB LEAB 
GND OEAB 

The SN74LVC544 contains two sets of D-type latches for temporary storage of data flowing in either direction. 
Separate latch-enable (LEAB or LEBA) and output-enable (OEAB or OEBA) inputs are provided for each 
register to permit independent control in either direction of data flow. 

The A-to-B enable (CEAB) input must be low in order to enter data from A or to output data from B. If CEAB is 
low and LEAB is low, the A-to-B latches are transparent; a subsequent low-to-high transition of 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 
inverted data present at the output of the A latches. Data flow from B to A is similai", 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 GND through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVC544 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLEt 

INPUTS OUTPUT 

CEAB LEAB OEAB A B 

H X X X Z 

L X H X Z 

L H L X Bot 

L L L L H 

L L L H L 

t A-to-B data flow IS shown; B-to-A flow contrails the 
same except that it uses CEBA, LEBA, and OEBA. 

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

EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LVC544 
OCTAL REGISTERED TRANSCEIVER 
WITH 3·STATEOUTPUTS 
SCAS346 - MARCH 1994 

logic symbolt 

OEBA 

CEBA 

LEBA 

OEAB 

CEAB 

LEAB 

2 

23 

1 

13 

11 

14 

3 

"-

.... 

"-

"-

"-

"-

A1 
~ 

A2 

A3 

A4 

A5 

A6 

A7 
A8 

4 

5 

6 
7 

8 

9 
10 

1EN3 

G1 

1C5 

2EN4 

G2 

2C8 
"L 
V3 

60 

r 
50 

4V 

22 

~21 
20 

19 

18 
17 

16 

15 

B1 

B2 

B3 
64 

B5 
B6 

B7 

B8 

C t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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logic diagram (positive logic) 

OEBA 2 

CEBA 
23 

LEBA 

OEAB 13 

CEAB 
11 

LEAB 
14 

A1 3 
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SN74LVC544 
OCTAL REGISTERED TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS346 - MARCH 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 (except I/O ports) ............................................ -0.5 V to 4.6 V 
Input voltage range, VI (I/O ports) (see Note 1) ................................ -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee> ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±100 mA 
Maximum power dissipation at TA = 55°C (in still air): 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-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: This value, is limited to 4.6 V maximum. 

recommended operating conditions (see Note 2) 

VCC Supply voltage 

V,H High-level input voltage 

V,L Low-level input voltage 

V, Input voltage 

Vo Output voltage 

10H High-level output current 

10L Low-level output current 

at/av Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (Input or 1/0) must be held high or low. 

~TEXAS 
INSTRUMENTS 

VCC ~ 2.7 V to 3.6 V 

VCC~2.7Vt03.6V 

VCC=2.7V 

VCC~3V 

VCC=2.7V 

VCC=3V 
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MIN MAX UNIT 

2.7 3.6 V 

2 V 

0.8 V 

0 VCC V 

0 VCC V 

-12 
mA 

-24 

12 
rnA 

24 

0 10 ns/V 

-40 85 ·C 
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SN74LVC544 
OCTAL REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS346 - MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt 

10H = -100 IlA MIN to MAX 

VOH IOH=-12mA 
2.7 V 

3V 

IOH=-24mA 3V 

10L = 100 IlA MINto MAX 

VOL 10L= 12mA 2.7V 

IOL=24 mA 3V 

II VI = Vee or GND 3.6 V 

10Z:j: Vo = Vee or GND 3.6 V 

ICC VI = Vee or GND, 10=0 3.6 V 

.6.1ee 
Vee =3 v to 3.6 V, une inpU1 at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei I Control inputs VI = Vee or GND 3.3 V 

"tJ eio I A or B ports Vo = Vee or GND 3.3 V 
.. .. lJ t For condilions shown as MIN or MAX, use the appropnate values under recommended operating conditions . o :j: For 1/0 ports, the parameter 10Z includes the input leakage current. 
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TA = -40°C to 85°C· 
UNIT 

MIN MAX 

Vee-0•2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 IIA 
±10 IIA 

20 IIA 

500 IIA 

pF 

pF 



SN74LVC573 
OCTAL TRANSPARENT OoTYPE LATCH 

WITH 3-STATE OUTPUTS 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 Vat Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Smail-Outline (OW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline (PW) 
Packages 

description 

This octal transparent D-type latch is designed for 
2.7-V to 3.6-V Vee operation. 

SCAS300 -JANUARY 1993 - REVISED MARCH 1994 

DB, DW, OR PW PACKAGE 
(TOP VIEW) 

OE 1 Vcc 
10 1Q 
20 2Q 
3D 3Q 

4Q 
5Q 

60 6Q 
70 7Q 
80 9 8Q 

GNO 10 

The SN74LVC573 features 3-state outputs designed specifically for driving highly capacitive or relatively 
low-impedance loads. It is particularly suitable for implementing buffer registers, 110 ports, bidirectional bus 
drivers, and working registers. 

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 (DE) 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-impEldance state and increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

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

The SN74LVC573 is characterized for operation from -40°C to 85°C. 

OE 

L 

L 

L 

H 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 
LE D Q 

H H H 

H L L 

L X Qo 

X X Z 

EPIC Is a trademark of Texas Instruments Incorporated. 
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SN74LVC573 
OCTALTRANSPARENT~TYPELATCH 
WITH 3-STATE OUTPUTS 
SCAS300 - JANUARY 1993 - REVISED MARCH 1994 

logic symbolt 

OE 

LE 

1D 

2D 

3D 

4D 

5D 

6D 

7D 

8D 

1 
11 

2 

3 

4 

5 

6 

7 

8 

9 

"-lEN 

IC1 
L.:j 

1D V 
19 

18 

17 

16 

15 

14 

13 

12 

1Q 

2Q 

3Q 

4Q 
5Q 

sa 
7Q 
8Q 

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

logic diagram (positive logic) 

LE 

C1 

1D 2 

\ I v 
To Saven Other Channela 

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 ............................................................ -0.5 V to 4.6 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee+ 0.5 V 
Input clamp current, 11K (VI < 0 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current,lo (Vo" 0 to Vee) ............................................. ±50 mA 
Continuous currentthrough Vee or GND ................................................. ±100 mA 
Maximum power dissipation at TA" 55°C (in still air): DB package ............................. 0.6 W 

OW 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 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: This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 2) 
MIN MAX UNIT 

Vee Supply voltage 2.7 3.6 V 

VIH High-level input voltage VCC • 2.7 V to 3.6 V 2 V 

Vil low-level input voltage I Vec m 2.7 Vto 3.6 V 0.8 V 

VI Input voltage 0 Vec V 

Vo Output voltage 0 Vee V 

VCC=2.7V -12 
IOH High-level output current rnA 

VCC=3V -24 

VCC- 2.7V 12 
IOl Low-level output current rnA 

VCC- 3V 24 

AtlAv Input tranSition rise or fall rate 0 10 nsN 

TA Operating free-air temperature -40 85 ·C 

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

~1ExAs 
INSTRUMENTS 
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SN74LVC573 
OCTAL TRANSPARENT D·TYPE LATCH 

WITH 3·STATE OUTPUTS 
SCAS300 - JANUARY 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS vcct 

10H =-100 IlA MINto MAX 

2.7V 
VOH 10H =-12mA 

3V 

IOH=-24mA 3V 

10L = 100 IlA MINto MAX 

VOL IOL=12mA 2.7 V 

IOL~24mA 3V 

II VI = Vee or GND 3.6 V 

10Z Vo = Vee or GND 3.6 V 

ICC VI = Vee or GND. 10=0 3.6V 

.6.lee 
Vee = 3 Vto 3.6 V. One input at Vee - 0.6 V. 
Other inputs at Vee or GND 

ei VI = Vee or GND 3.3V 

Co Vo = Vee or GND 3.3V 
.. t For conditions shown as MIN or MAX. use the appropriate values under recommended operating conditions . 

~TEXAS 
INSTRUMENTS 
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TA = -40·C to 85·C 
UNIT 

MIN MAX 

Vee-O•2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 IlA 
±10 IlA 

20 IlA 

500 IlA 

pF 

pF 
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SN74LVC574 
OCTAL EDGE·TRIGGERED D·TYPE FLlp·FLOP 

WITH 3·STATE OUTPUTS 

• EPIC ™ (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
>2 VatVcc = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Small·Outline (OW), Shrink Small·Outline 
(DB), and Thin Shrink Small·Outline (PW) 
Packages 

description 

This octal edge-triggered D-type flip-flop is 
designed for 2.7-V to 3.6-V Vee operation. 

SCAS301 - JANUARY 1993 - REVISED MARCH 1994 

DB, DW, OR PW PACKAGE 
{TOP VIEW) 

OE Vcc 
10 10 

20 
30 30 
40 40 
50 50 
60 7 60 
70 8 70 
80 80 

GNO 11 elK 

The SN74lVC574 features 3-state outputs designed specifically for driving highly capacitive or relatively 
low-impedance loads. It is particularly suitable for implementing buffer registers, 1/0 ports, bidirectional bus 
drivers, and working registers. 

On the positive transition of the clock (ClK) input, the Q outputs are set to the logic levels that were set up at 
the data (D) inputs. 

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

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

The SN74lVC574 is characterized for operation from -40°C to 85°C. 

OE 

l 

l 

L 

H 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
ClK D Q 

i H H 

i l l 

L X 00 
X X Z 

EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LVC574 
OCTAL ~DGE. TRIGGERED D· TYPE FLlp·FLOP 
WITH 3·STATE OUTPUTS 
SCAS301 -JANUARY 1993 - REVISED MARCH 1994 

logic symbolt 1991c diagram (positive logic) 

OE 

ClK 

10 

20 

3D 

40 

50 

60 

70 

80 

1 

11 

2 

3 

4 

5 

6 

7 

8 

9 

NEN 

L C1 
L, 

10 
19 

V 
18 

17 

16 

15 

14 

13 

12 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

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

OE -'-----Cl 

ClK 

10 -::;..2 ___ +--1 

To Seven Other Channels 

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

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI ............................................................ -0.5 V to 4.6 V 
Output voltage range, Va (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 ) ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -50 mA 
Output clamp current, 10K (Va < 0 or Va > Vee) ........................................... ±50 mA 
Continuous output current, 10 (Va = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ± 1 00 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package ..................•.....•.... 0.6 W 

OW 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-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voltage 

Vo Output voltage 

IOH High-level output current 

IOl low-level output current 

At/Av Input transition rise or fall rate 

TA Operating free-air temperature 

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

~ThxAs 
INSTRUMENTS 

Vee = 2.7 V to 3.6 V 

Vee = 2.7Vt03.6 V 

Vee=2.7V 

Vee=3V 

Vee=2.7V 

Vee=3V 
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MIN MAX UNIT 

2.7 3.6 V 

2 V 

0.8 V 

0 Vee V 

0 Vee V 

-12 
rnA 

-24 

12 
rnA 

24 

0 10 ns/V 

-40 85 ·e 



SN74LVC574 
OCTAL EDGE-TRIGGERED D-TVPE FLIP-FLOP 

WITH 3-STATE OUTPUTS 
SCAS301 - JANUARY 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt 
T A = -40°C to 85°C 

UNIT 
MIN MAX 

10H = -1 00 IlA MINto MAX Vee-O•2 

2.7 V 2.2 
VOH IOH=-12mA V 

3V 2.4 

IOH=-24mA 3V 2 

10L = 100 IlA MINto MAX 0.2 

VOL IOL=12mA 2.7 V 0.4 V 

IOL=24 mA 3V 0.55 

II VI = Vee or GND 3.6 V ±5 IlA 
10Z Vo - Vee or GND 3.6V ±10 IlA 
ICC VI = Vee or GND, 10=0 3.6 V 20 IlA 

alec 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 

500 IlA Other inputs at Vee or GND 

ei VI = Vee or GND 3.3V pF 

Go Vo = Vee or GND 3.3 V pF 
.. .. t For conditions shown as MIN or MAX, use the appropnate values under recommended operating condilions . 

~1ExAs 
INSTRUMENTS 
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SN74LVC646 
OCTAL BUS TRANSCEIVER AND REGISTER 

WITH 3·STATE OUTPUTS 

• EPICTM (Enhanced·Performance Implanted 
CMOS) Submicron Process 

DB, ow, OR PW PACKAGE 
(TOP VIEW) 

• typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Smail-Outline (OW), Shrink Smail-Outline 
(DB), and Thin Shrink Small·Outline (PW) 
Packages 

description 

This octal bus transceiver and register is designed 
for 2.7-V to 3.6-V Vcc operation. 

CLKAB 
SAB 
DIR 

A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 

GND 

Vec 
CLKBA 
SBA 
OE 
B1 
B2 
83 
B4 
B5 
86 
B7 
B8 

The SN74LVC646 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. 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 
SN74LVC646. 

OE 

X 

X 
H 

H 

L 

L 

L 

L 

Output-enable (OE) and direction-control (DIR) inputs are provided to control the transceiver functions. In the 
transceiver mode, data present at the high-impedance port may be stored in either register or in both. 

The select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The 
direction control (DIR) determines which bus receives data when OE is low. In the isolation mode (OE high), 
A data may be stored in one register and/or B data may be stored in the other register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

The SN74LVC646 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS DATA II0s 
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 H orL 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 H or L 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 HorL 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. 

EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LVC646 
OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 
SCAS302-JANUARY 1993- REVISED MARCH 1994 

21 
OE 
L 

21 
OE 
X 
X 
H 

I I I " I 
~ 

3 1 23 2 
DIR CLKAB CLKBA SAB 
L X X X 

REAL-TIME TRANSFER 
BUSBTOBUSA 

~ 
3 1 23 2 

DIR CLKAB CLKBA SAB 
X i X X 
X X i X 
X i i X 

STORAGE FROM 
A, B, ORAAND B 

22 
SBA 

L 

22 
SBA 

X 
X 
X 

II I I I I 

~ 
21 3 1 23 2 
OE DIR CLKAB CLKBA SAB 
L H X X L 

REAL-TIME TRANSFER 
BUSATO BUS B 

~ 
21 3 1 23 2 
OE DIR CLKAB CLKBA SAB 
L L X H orL X 
L H H orL X H 

TRANSFER STORED DATA 
TOAAND/ORB 

Figure 1. Bus-Management Functions 
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logic symbolt 

OE 
OIR 

CLKBA 
SBA 

CLKAB 
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Ai 
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A8 
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23 
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3 EN1 [BA] 
3 EN2[AB] 

C4 
G5 

C6 
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~1 5 
Vi 5 

60 7 

1 7 

SN74LVC646 
OCTAL BUS TRANSCEIVER AND REGISTER 

WITH 3-STATE OUTPUTS 
SCAS302 - JANUARY 1993 - REVISED MARCH 1994 

r 20 
40 

~ 1 

B1 

~1 
2'17 I--

19 
B2 

18 
B3 

17 
B4 

16 
B5 

15 
86 

14 
87 

13 
88 

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

~1EXAS 
INSTRUMENTS 

POST OFFICE eox 655303 • DALLAS. TEXAS 75265 7-125 

~ 
W -> 
W 
a: 
D. 
I-
0 
::::l 
C 
0 
a: 
D. 



"lJ 
:D 
0 
C 
c: 
0 
-I 
"lJ 
:D m 
S 
m 
== 

SN74LVC646 
OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 
SCAS302 - JANUARY 1993 - REVISED MARCH 1994 

logic diagram (positive logic) 

OIR 

CLKBA 

SBA 

CLKAB 

SAB 

r- -----------+~--+,-+------------- , 
I 

A1 4 

7-126 

10 

C1 

L -----------

10f---+--. I 
C1 <J--+--+-+-... I 

I 
I 
I 
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SN74LVC646 
OCTAL BUS TRANSCEIVER AND REGISTER 

WITH 3-STATE OUTPUTS 
SCAS302 - JANUARY 1993 - REVISED MARCH 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 (except 1/0 ports) ............................................ -0.5 V to 4.6 V 
Input voltage range, VI (1/0 ports) (see Note 1) ................................ -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ........................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ± 100 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package ............................ 0.65 W 

OW 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-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 2) 

MIN MAX UNIT 

Vee Supply voltage 2.7 3.6 V 

VIH High-level input voltage Vee=2.7Vt03.6V 2 V 

VIL Low-level input voltage Vee=2.7Vt03.6V 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee=2.7V -12 
10H High-level output current mA 

Vee =3V -24 

Vee =2.7V 12 
10L Low-level output current mA 

Vee = 3 V 24 

At/AY I nput transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·e 

NOTE 2: Unused or floating pins (Input or I/O) must be held high or low. 
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SN74LVC646 
OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 
SCAS302 - JANUARY 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS vcct 

IOH = -100 IlA MIN to MAX 

VOH IOH=-12mA 
2.7 v 

3V 

IOH=-24mA 3V 

!OL = 100 IJA MINto MAX 

VOL IOL=12mA 2.7 V 

IOL-24 rnA 3V 

II VI = Vee or GND 3.6V 

10Z:1: Vo = Vee or.GND 3.6 V 

ICC VI = Vee or GND,. 10=0 3.6 V 

.6.lee 
Vee=3Vt03.6V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei I Control inputs VI = Vee or GND 3.3V 

"0 eio IAorBports Va = Vee or GND 3.3V 
. , .. :xJ t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions . o :1: For 1/0 ports, the parameter 10Z includes the input leakage current. 
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TA = -40°C to 85°C 
UNIT 

MIN MAX 

Vee-0.2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 IJA 
±10 IJA 

20 IJA 

500 IlA 

pF 

pF 



• EPICTM (Enhanced·Performance Implanted 
CMOS) Submicron Process 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 Vat Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Small·Outline (OW), Shrink Small·Outline 
(DB), and Thin Shrink Small·Outline (PW) 
Packages 

description 

This octal bus transceiver and register is designed 
for 2.7-V to 3.6-V Vcc operation. 

SN74 LVC652 
OCTAL BUS TRANSCEIVER AND REGISTER 

WITH 3·STATE OUTPUTS 
SCAS303 - JANUARY 1993 - REVISED MARCH 1994 

DB, DW, OR PW PACKAGE 
(TOP VIEW) 

CLKA8 1 Vcc 
SA8 2 CLK8A 

SBA 
OE8A 

A2 81 
A3 82 
A4 7 83 
A5 84 
A6 85 
A7 15 86 
A8 14 87 

GND 13 88 

The SN74LVC652 consists 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 SN74LVC652. 

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 of the select- or enable-control pins. When SAB and 
SSA are in the real-time transfer mode, it is possible to store data without using the internal D-type flip-flops by 
simultaneously enabling OEAB and OEBA. In this configuration each output reinforces its input. 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. 

The SN74LVC652 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS DATA lIot 
OPERATION OR FUNCTION 

OEAB OEBA CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8 

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 Unspecified:!: 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 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 HorL 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-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. 

EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LVC652 
OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3·STATE OUTPUTS 
SCAS303 - JANUARY 1993 - REVISED MARCH 1994 

I I I I I I 

'--v--J 
3 21 1 23 2 22 

OEAB OEBA CLKAB CLKBA SAB SBA 
L L X X X L 

REAL·TIME TRANSFER 
BUSBTOBUSA 

'--v--J 
3 21 23 2 22 

OEAB OEBA CLKAB CLKBA SAB SBA 
X H i X X X 
L X X i X X 
L H i i X X 

STORAGE FROM 

A, B,ORAAND B 

3 
OEAB 

H 

3 
OEAB 

H 

c( 
In 
::J 
III 

21 
OEBA 

H 

I I I I I I 

'--v--J 
1 23 2 

CLKAB CLKBA SAB 
X X L 

REAL·TIME TRANSFER 
BUSATOBUSB 

'--v--J 
21 1 23 2 

OEBA CLKAB CLKBA SAB 
L HorL H Dr L H 

TRANSFER STORED DATA 

TOAAND/ORB 

Figure 1. Bus-Management Functions 
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logic symbolt 

OEBA 
OEAB 

ClKBA 
SBA 

ClKAB 
SAB 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

21 
3 
23 
22 
1 
2 

4 

5 

6 

7 

8 

9 

10 

11 

b EN1 [BA] 
EN2[AB] 

C4 
G5 

C6 
G7 .., 

;::1 
'171 

l[ 6D 7 

1 7 

5 

5 

SN74LVC652 
OCTAL BUS TRANSCEIVER AND REGISTER 

WITH 3-STATE OUTPUTS 
SCAS303 - JANUARY 1993 - REVISED MARCH 1994 

r 20 
4D 

J 1 

B1 

;::1 
2'17 -

19 
B2 

18 
B3 

17 
B4 

16 
B5 

15 
B6 

14 
B7 

13 
B8 

tThis symbol is in accordancewilh ANSVIEEE Sid 91-1984 and lEG Publication 617-12. 
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OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 
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logic diagram (positive logic) 

OEAB 

CLKBA -""-----+-----------1 

SBA -==-----++--1 

CLKAB 

SAB -=----t-+ ......... 

+-I-~,-+------------- , 
I 

7-132 

L 

'---110 

.-++---p. C1 

10 I 
C1 <1--+--1-+... I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

....I 

~------------------~v~------------------~ 
To Seven Other Channels 
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SN74LVC652 
OCTAL BUS TRANSCEIVER AND REGISTER 

WITH 3-STATE OUTPUTS 
SCAS303 - JANUARY 1993 - REVISED MARCH 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 (except I/O ports) ............................................ -0.5 V to 4.6 V 
Input voltage range, VI (I/O ports) (see Note 1) ................................ -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ........................................... ±50 rnA 
Continuous output current, 10 (VO = 0 to Vecl ............................................. ±50 rnA 
Continuous current through Vee or GND ................................................. ±100 rnA 
Maximum power dissipation at T A = 55°C (in still air): DB package ............................ 0.65 W 

DW package ............................. 1.7 W 
PWpackage ............................. 0.7W 

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: This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input vottage 

VIL Low-level input voltage 

VI I nput voltage 

Vo Output vottage 

10H High-level output current 

10L Low-level output current 

IJ.t/lJ.Y Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (Input or 1/0) must be held high or low. 

-!!1ThXAS 
INSTRUMENTS 

Vee = 2.7 V to 3.6 V 

Vee = 2.7 V to 3.6 V 

Vee = 2.7 V 

Vee = 3 V 

Vee=2.7V 

Vee =3 V 
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MIN MAX UNIT 

2.7 3.6 V 

2 V 

0.8 V 

0 Vee V 

0 Vee V 

-12 
rnA 

-24 

12 
rnA 

24 

0 10 ns/V 

-40 85 ·e 
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SN74LVC652 
OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 
SCAS303 - JANUARY 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS vcct 

10H = -100 IlA MINto MAX 

VOH IOH=-12mA 
2.7 V 

3V 

IOH=-24mA 3V 

10L = 100 IlA MINto MAX 

VOL IOL-12mA 2.7V 

IOL=24 mA 3V 

II VI = Vee or GND 3.6V 

10Z:!: Vo = Vee or GND 3.6 V 

ICC VI = Vee or GND, 10=0 3.6 V 

.6.lee 
Vee- 3 Vla3.S V, One input at Vee - O.S V, 
Other inputs at Vee or GND 

ei I Control inputs VI = Vee or GND 3.3V 

"tJ Cia I A or B ports Vo = Vee or GND 3.3 V 

:IJ t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. o :!: For I/O ports, the parameter 10Z includes the input leakage current. 
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TA = -40°C to ssoC 
UNIT 

MIN MAX 

Vee-0.2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 IlA 
±10 J.iA 

20 J.iA 

500 J.iA 

pF 

pF 



• EPICTM (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3:3 V, TA = 25°C 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Small-Outline 
(DB), and Thin Shrink Smail-Outline (PW) 
Packages 

description 

This 10-bit bus-interface flip-flop is designed for 
2.7-V to 3.6-V Vee operation. 

SN74LVC821 
10·BIT BUS·INTERFACE FLlp·FLOP 

WITH 3-STATE OUTPUTS 
SCAS304 - MARCH 1993 - REVISED MARCH 1994 

DB, DW, OR PW PACKAGE 
(TOP VIEW} 

OE 1 
10 

90 
100 11 

GNO 

Vcc 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
elK 

The SN74lVC821 features 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 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 0 outputs. 

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

The output-enable (OE) input does not affect the internal operations of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 

The SN74lVC821 is characterized for operation from -40°C to 85°C. 

OE 

L 

L 

L 

H 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 

ClK D Q 

i H H 

i L L 

H or L X 00 
X X Z 

EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LVC821 
10-BIT BUS-INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 
SCAS304 - MARCH 1993 - REVISED MARCH 1994 

logic symbolt 

OE 

ClK 

1D 

2D 

3D 

4D 

5D 

6D 

7D 

8D 

90 

10D 

1 

13 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

"- EN 

C2 , 
2D 

r 
V 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

9Q 

10Q 

""D tThis symbol is in accordance with ANSI/IEEE Std 91-1984 anc;llEC Publication 617-12. 
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logic diagram (positive logic) 

OE ~--------------~~ 

13 
ClK ------I 

__ --I>C1 

2 
1D ------------1I-----11D 

~------~v~--------~ 

To Nine Other Channels 
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SN74LVC821 
10·BIT BUS·INTERFACE FLlp·FLOP 

WITH 3·STATE OUTPUTS 
SCAS304 - MARCH 1993 - REVISED MARCH 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 ............................................................ -0.5 V to 4.6 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) ......................................................... -50 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 rnA 
Continuous output current, 10 (VO = 0 to Vee> ............................................. ±50 rnA 
Continuous current through Vee or GND ................................................. ±100 rnA 
Maximum power dissipation at TA = 55°C (in still air): 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-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

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

TA Operating free-air temperature 

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

~TEXAS 
INSTRUMENTS 

Vee = 2.7Vt03.6 V 

Vee =2.7Vto 3.6 V 

VCC=2.7V 

Vec- 3V 

Vec=2.7V 

VCC=3V 
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MIN MAX UNIT 

2.7 3.6 V 

2 V 

0.8 V 

0 Vee V 

0 Vec V 

-12 
mA 

-24 

12 
mA 

24 

0 10 ns/V 

-40 85 DC 
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SN74LVC821 
10·BIT BUS·INTERFACE FLlP·FLOP 
WITH 3~STATE OUTPUTS 
SCAS304 - MARCH 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS vcct 
TA = -40°C to SSOC 

UNIT 
MIN MAX 

10H =-100 IlA MIN to MAX Vee-0.2 

2.7V 2.2 
VOH IOH=-12mA 

3V 
V 

2.4 

IOH=-24mA 3V 2 

10l = 100 IlA MINto MAX 0.2 

VOL 10l= 12 mA 2.7 V 0.4 V 

IOl=24 mA 3V 0.55 

II VI = Vee or GND 3.6 V ±5 IlA 
10Z Vo-VeeorGND 3.6V ±10 IlA 
ICC VI = Vee or GND, 10=0 3.6V 20 IlA 

~Iee 
Vee = 3 Vio 3.6 V, One inpui ai Vee - 0.6 V, 

500 IlA Other inputs at Vee or GND 

ej VI = Vee or GND 3.3V pF 

Co Vo • Vee or GND 3.3V pF 
.. .. J:J t For conditions shown as MIN or MAX, use the appropnate values under recommended operating conditions . 
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• EPICTM (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Smail-Outline (OW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline (PW) 
Packages 

description 

This 9-bit bus-interface flip-flop is designed for 
2.7-V to 3.6-V VCC operation. 

SN74LVC823 
9·BIT BUS·INTERFACE FLIP·FLOP 

WITH 3·STATE OUTPUTS 

DB, OW, OR PW PACKAGE 
(TOP VIEW) 

OE 1 
10 
20 
30 
40 
50 
60 
70 
80 9 
90 

em 11 

GNO 

VCC 
10 
20 
30 
40 
50 
60 
70 
80 
90 
ClKEN 
ClK 

The SN74LVC823 is designed specifically for driving highly capacitive or relatively low-impedance loads. It is 
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 Ootype edge-triggered flip-flops enter data on the low-to-high 
transitions of the clock. Taking CLKEN high will disable the clock buffer, thus latching the outputs. The 
SN74LVC823 has noninverting data (0) 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. The output-enable (DE) input does not affect the internal operations 
of the latch. Previously stored data can be retained or new data can be entered while the outputs are in the 
high-impedance state. 

The SN74LVC823 is characterized for operation from -40°C to 85°C. 

OE CLR 

L L 

L H 

L H 

L H 

H X 

FUNCTION TABLE 
(each flip-flop) 

INPUTS 

CLKEN CLK 

X X 

L t 
L t 
H X 

X X 

OUTPUT 
0 Q 

X L 

H H 

L L 

X 00 
X Z 

EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LVC823 
9-BIT BUS-INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 
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logic symbolt 

OE 

ClR 

ClKEN 

ClK 

10 

20 

3D 

40 

50 
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70 
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90 

1 

11 

14 
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3 

4 

5 

6 

7 

5 

9 

10 

"- EN 

"- R 

"- G1 

1C2 , r 
20 V 

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

logic diagram (positive logic) 
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9-BIT BUS-INTERFACE FLIP-FLOP 

WITH 3-STATE OUTPUTS 
SCAS305 - MARCH 1993 - REVISED MARCH 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 ............................................................ -0.5 V to 4.6 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) ......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GNO ................................................. ±100 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package ............................ 0.65 W 

OW 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 condHions 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: This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 2) 

MIN MAX UNIT 

VCC Supply voltage 2.7 3.6 V 

VIH High-level input voHage VCC -2.7Vt03.6 V 2 V 

VIL Low-level input voHage VCC=2.7Vt03.6V 0.8 V 

VI Input voHage 0 VCC V 

Vo Output voltage 0 VCC V 

VCC-2.7V -12 
IOH High-level output current mA 

VCC=3V -24 

VCC=2.7V 12 
IOL Low-level output current mA 

VCC-3V 24 

AIIAv I nput transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·C 

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

~1ExAs 
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SN74LVC823 
9·BIT BUS·INTERFACE FLlp·FLOP 
WITH 3·STATE OUTPUTS 
SCAS305 - MARCH 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt 
TA = -40·C to 85·C 

UNIT 
MIN MAX 

10H = -100!lA MINto MAX Vee-0.2 

2.7V 2.2 
VOH IOH =-12 mA V 

3V 2.4 

10H .-24 mA 3V 2 

10L -100!lA MINto MAX 0.2 

VOL IOL=12mA 2.7V 0.4 V 

IOL-24 mA 3V 0.55 

II VI = Vee or GND 3.6 V ±5 !lA 

10Z Vo = Vee or GND 3.6V ±10 !lA 

ICC VI = Vee or GND, 10- 0 3.6 V 20 !lA 

Ll.lee 
Vee = S VioS.6 V, One inpui at Vee - 0.6 V, 

500 !lA Other inputs at Vee or GND 

ei VI = Vee or GND 3.3V pF 

eo Vo - Vee or GND 3.3 V pF 

:0 t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

o 
C 
C 
o 
-I 
-a 
:0 m 
< -m 
== 

7-142 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



• EPICTM (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Smail-Outline (DW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline (PW) 
Packages 

description 

This 10-bit buffer/bus driver is designed for 2.7-V 
to 3.6-V Vee operation. 

The SN74LVC827 provides a high-performance 
bus interface for wide data paths or buses carrying 
parity. 

SN74LVC827 
10·BIT BUFFER/DRIVER 

WITH 3·STATE OUTPUTS 
MARCH 1993-

DB, OW, OR PW PACKAGE 
(TOP VIEW) 

A10 11 
GND 

Vec 
V1 
V2 
V3 
V4 
V5 
V6 
V7 
VB 
V9 
V10 
OE2 

The 3-state control gate is a 2-input AND gate with active-low inputs so that if either output-enable (OE1 or OE2) 
input is high, all ten outputs are in the high-impedance state. The SN74LVC827 provides true data at its outputs. 

The SN74LVC827 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 
OE1 OE2 A Y 

L 

L 

H 

X 

EPIC is a trademark of Texas Instruments Incorporated. 

L L L 

L H H 

X X Z 

H X Z 
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SN74LVC827 
10-BIT BUFFER/DRIVER 
WITH a-STATE OUTPUTS 
SCAS306A - MARCH 1993 - REVISED JUNE 1994 

logic symbolt 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

A9 

A10 
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., r 
1 V 
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14 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

Y8 

Y9 

Y10 

logic diagram (positive logic) 

OE1 """":---<:1""""" 
OE2 ---,1,:.3_<1_1 

A1 --=2_--1 23 
Y1 

To Nine Other Channels 

t This symbol is in accordance with ANSI!I EEE Std 91-1984 
and lEO 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 ............................................................ -0.5 V to 4.6 V 
Output voltage range, Vo (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .................................... . . . . . . . . . . . . . . . . . . . .. - 50 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 rnA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ± 100 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package ............................ 0.65 W 

DW package ............................. 1. 7 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 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: This value is limited to 4.6 V maximum. 
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recommended operating conditions (see Note 2) 

VCC Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voHage 

Vo Output voHage 

10H High-level output current 

10l low-level output current 

l;.t/l;.v Input transition rise or fall rate 

TA Operating free-air temperature 

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

SN74LVC827 
10-BIT BUFFER/DRIVER 

WITH a-STATE OUTPUTS 
SCAS306A - MARCH 1993 - REVISED JUNE 1994 

MIN MAX UNIT 

2.7 3.6 V 

VCC=2.7Vto3.6V 2 V 

VCC=2.7Vto3.6V 0.8 V 

0 VCC V 

0 VCC V 

VCC=2.7V -12 
rnA 

VCC=3V -24 

VCC=2.7V 12 
mA 

VCC =3 V 24 

0 10 nsN 

-40 85 ·C 

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

PARAMETER TEST CONDITIONS Vect 
T A = -40·C to 85·C 

UNIT 
MIN TYP MAX 

10H = -100 IlA MIN to MAX Vee-0.2 

2.7V 2.2 
VOH IOH=-12mA V 

3V 2.4 

10H =-24 mA 3V 2 

10l = 100 IlA MINto MAX 0.2 

VOL 10l= 12 rnA 2.7V 0.4 V 

IOl=24 rnA 3V 0.55 

II VI = Vee orGND 3.6V ±5 IlA 
10Z Vo = Vee or GND 3.6V ±10 IlA 
lee VI = Vee or GND, 10=0 3.6V 20 IlA 

Alee 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 

500 IlA Other inputs at Vee or GND 

ei VI = Vee or GND 3.3V 7.5 pF 

eo Vo = Vee or GND 3.3V 8.5 pF 
.. t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions . 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 3) 

PARAMETER FROM TO 
(INPUT) (OUTPUT) 

too A y 

len OE y 

telis OE y 

NOTE 3: load circuit and voltage waveforms are shown In Section 1. 

~TEXAS 
INSTRUMENTS 
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Vec = 3.3 V±0.3 V VCC=2.7V 
UNIT 

MIN TYP MAX MAX 

1.5 3.5 7 8 ns 

1.5 4.3 9 11 ns 

1.5 4 8 9 ns 
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SN74LVC827 
10·BIT B.UFFERIDRIVER 
WITH 3·STATE OUTPUTS 
SCAS306A - MARCH 1993 - REVISED JUNE 1994 

operating characteristics, vee = 3.3 V, TA = 25°C 
PARAMETER 

I outputs enabled 
Cpd Power dissipation capacitance per buffer/driver I Outputs disabled 

-!111ExAs 
INSTRUMENTS 

TEST CONDITIONS 

CL-50pF, f= 10 MHz 
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• EPICTM (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical VOLP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°e 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = a.av, TA = 25°C 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Small-Outline 
(DB), and Thin Shrink Smail-Outline (PW) 
Packages 

description 

This 10-bit buffer/bus driver is designed for 2.7-V 
to 3.6-V Vee operation. 

The SN74LVC828 provides a high-performance 
bus interface for wide data paths or buses carrying 
parity. 

SN74LVC828 
10-BIT BUFFER/DRIVER 

WITH 3-STATE OUTPUTS 
SCAS347 - MARCH 1994 

DB, DW, OR PW PACKAGE 
(TOP VIEW) 

OE1 1 
A1 
A2 
A3 

A7 

A10 11 

GND 

VCC 
Y1 
Y2 
Y3 
Y4 
Y5 
Y6 
Y7 
YB 
Y9 
Y10 
OE2 

The 3-state control gate is a 2-input AND gate with active-low inputs so that if either output-enable (OE1 or OE2) 
input is high, all ten outputs are in the high-impedance state. The SN74LVC828 provides inverting data at its 
outputs. 

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 SN74LVC828 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 is a trademark of Texas Instruments Incorporated. 
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SN74LVC828 
10·BIT BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCAS347 - MARCH 1994 

logic symbolt 

1 "- & 

13 "- EN 

2 
., 

1 
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4 
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8 
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r 
23 
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22 

21 

20 
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16 

logic diagram (positive logic) 

OEl -'----<"r-~ 

OE2 ----,1=3--{::I 

A 1 ---=2=-------1 23 Y1 

To Nine Other Channela 

A1 
A2 

A3 

A4 

A5 

A6 

A7 

AI! 

A~: =1~1~~~t::::j~=~~1~4 
10 15 

Yl 
Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

VI! 

Y9 

Y10 

tThis symbol is in accordance with ANSI/IEEE Sid 91-1984 
and lEO 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 ..•••..............•.•.•.•........•....•.................... -0.5 V to 4.6 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) ......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee> ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ± 1 00 mA 
Maximum power dissipation at T A = 55°C (in still air): DB package ............................ 0.65 W 

DW package ............................. 1.7 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-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: This value is limited to 4.6 V maximum. 
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recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voHage 

VIL Low-level input voltage 

VI Input voltage 

Vo Output voHage 

10H High-level output current 

10L Low-level output current 

AIIAV Input transition rise or fall rate 

TA Operating free-air temperature 

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

SN74LVC828 
10·BIT BUFFER/DRIVER 

WITH 3·STATE OUTPUTS 
SCAS347 - MARCH 1994 

MIN MAX UNIT 

2.7 3.6 V 

Vee = 2.7 V to 3.6 V 2 V 

Vee = 2.7 V to 3.6 V 0.8 'V 

0 Vee V 

0 Vee V 

Vee=2.7V -12 
rnA 

Vee=3V -24 

Vee=2.7V 12 
rnA 

Vee =3V 24 

0 10 ns/V 

-40 85 ·e 

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

PARAMETER TEST CONDITIONS vcct 

10H = -100 JJA MINto MAX 

2.7V 
VOH IOH=-12mA 

3V 

10H =-24 rnA 3V 

10L = 100 JJA MINto MAX 

VOL IOL=12mA 2.7V 

IOL=24 rnA 3V 

II VI = Vee or GND 3.6 V 

10Z Vo = Vee or GND 3.6 V 

ICC VI = Vee or GND, 10=0 3.6 V 

dice 
Vee =3 Vto 3.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei VI = Vee or GND 3.3V 

Co Vo = Vee or GND 3.3V 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
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TA = -40·C to 85°C 
UNIT 

MIN MAX 

Vee-O•2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 JJA 
±10 JJA 

20 IIA 

500 IIA 

pF 

pF 
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SN74LVC841 
10·BIT BUS·INTERFACE O·TVPE LATCH 

WITH 3·STATE OUTPUTS 

• EPICTM (Enhanced·Performance Implanted 
CMOS) Submlcron Process 

• Typical VOlP (Output Ground Bounce) 
< O.S V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline (PW) 
Packages 

description 

This 1 O-bit bus-interface Ootype latch is designed 
for 2.7-V to 3.6-V Vee operation. 

The SN74LVC841 is designed specifically for 
driving highly capacitive or relatively 
low-impedance loads. It is particularly suitable for 
implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 

SCAS307 - MARCH 1993 - REVISED MARCH 1994 

DB, DW, OR PW PACKAGE 
(TOP VIEW) 

OE 
10 

60 
70 
80 
90 

100 11 
GNO 

Vee 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
lE 

The ten 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 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. 

The output-enable (OE) input does not affect the internal operations of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 

· The SN74LVC841 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 
OE LE D Q 

L H H H 

L H L L 

L L X Qo 

H X X Z 

EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LVC841 
10·BIT BUS·INTERFACE D·TVPE LATCH 
WITH 3·STATE OUTPUTS 
SCAS307 - MARCH 1993 - REVISED MARCH 1994 

logic symbolt 
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""D t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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logic diagram (positive logic) 
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SN74LVC841 
10-BIT BUS-INTERFACE D-TYPE LATCH 

WITH a-STATE OUTPUTS 
SCAS307 - MARCH 1993 - REVISED MARCH 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 ............................................................ -0.5 V to 4.6 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) ......................................................... - 50 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ,.......................................... ±50 rnA 
Continuous output current, 10 (VO = 0 to Vecl ............................................. ±50 rnA 
Continuous current through Vee or GND ................................................. ±100 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package ............................ 0.65 W 

DWpackage ............................. 1.7W 
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 condHlons 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: This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 2) 

MIN MAX UNIT 

vee Supply voltage 2.7 3.6 V 

VIH High-level input voHage Vee = 2.7 V to 3.6 V 2 V 

VIL LOW-level input voltage Vee = 2.7Vt03.6 V 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voHage 0 Vee V 

Vee=2.7V -12 
IOH High-level output current mA 

Vee=3V -24 

Vee=2.7V 12 
IOL Low-level output current rnA 

Vee =3V 24 

At/Av Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 °e 

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

-!!11ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAUAS. TEXAS 75265 7-153 

~ 
W -> 
W 

" D.. 

b 
::) 
c 
o 
" D.. 



"0 

SN74LVC841 
10·BIT BUS·INTERFACE D·TVPE LATCH 
WITH 3·STATE OUTPUTS 
SCAS307 - MARCH 1993- REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt 
TA = -40·C to 85·C 

UNIT 
MIN MAX 

10H =-100 IIA MINto MAX Vee-O•2 

VOH IOH=-12mA 
2.7V 

3V 

2.2 
V 

2.4 

IOH--24mA 3V 2 

10L'" 100 IIA MINto MAX 0.2 

VOL 10L~ 12mA 2.7V 0.4 V 

IOL~24mA 3V 0.55 

II VI = Vee or GND 3.6 V ±5 IIA 
10Z Vo· Vee orGND 3.6V ±10 IIA 
lee VI = Vee or GND, 10=0 3.6V 20 IIA 

.6.lee 
Vee = 3 V to 3.6 V, Une input at Vee - 0.6 V, 

500 IIA Other inputs at Vee or GND 

ei VI '" Vee or GND 3.3V pF 

eo Vo = Vee or GND 3.3V pF 
.. ::D t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions . 
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• EPICTM (Enhanced·Performance Implanted 
CMOS) Submlcron Process 

• Typical VOLP (Output Ground Bounce) 
< O.S V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Small·Outline (OW), Shrink Small·Outline 
(DB), and Thin Shrink Small·Outline (PW) 
Packages 

description 

This 9-bit bus-interface O-type latch is designed 
for 2.7-V to 3.6-V Vcc operation. 

The SN74LVC843 is designed specifically for 
driving highly capacitive or relatively 
low-impedance loads. It is particularly suitable for 
implementing buffer registers, 110 ports, 
bidirectional bus drivers, and working registers. 

SN74LVC843 
9·BIT BUS·INTERFACE O·TYPE LATCH 

WITH 3·STATE OUTPUTS 
SCAS308 - MARCH 1993 - REVISED MARCH 1994 

DB, OW, OR PW PACKAGE 
(TOP VIEW) 

OE 1 
10 
20 
30 

90 
CLR 
GNO 

Vcc 
10 
20 
30 
40 
50 
60 
70 
80 
90 
PRE 
LE 

The nine latches are transparent O-type latches. The device has noninverting data (0) inputs and provides true 
data at its outputs. 

A buffered output-enable (DE) input can be used to place the nine outputs in either a normal logic state (high 
or low levels) or a high-impedance state. The outputs are also in the high-impedance state during power-up and 
power-down conditions. The outputs remain in the high-impedance state while the device is powered-down. In 
the high-impedance state, the outputs neither load nor drive the bus lines significantly. The high-impedance 
state and increased drive provide the capability to drive bus lines without need for interface or pullup 
components. 

The output-enable (DE) input does not affect the internal operations of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 

The SN74LVC843 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 
PRE CLR OE LE D Q 

L X L X X H 

H L L X X L 

H H L H L L 

H H L H H H 

H H L L X ao 
x x H X X Z 

EPIC Is a trademark of Texas Instruments Incorporated. 
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SN74LVC843 
9·81T BUS·INTERFACE D·TVPE LATCH 
WITH 3·STATE OUTPUTS 
SCAS308 - MARCH 1993 - REVISED MARCH 1994 

logic symbolt 

1 .J'.. 

14 
" 11 
" 13 

EN 

S2 

R 

C1 

2 
., 

10 

20 

3D 

40 

50 

60 

70 

80 

90 

10 
3 

4 

5 

6 

7 

8 

9 

10 

r-
2V 

::xJ t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. o 
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logic diagram (positive logic) 

OE --'--------0 

PRE _14 ___ --1""1 

CLR ---!.11=---_a 

LE 
S2 

"'-1----1C1 
2 

10 --------IH-t---110 

'--1--1---1 R 

23 

22 

21 

20 

19 

18 

17 

16 

15 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

9Q 

~------~V~--------~I 
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SN74LVC843 
9·BIT BUS·INTERFACE D·TYPE LATCH 

WITH 3·STATE OUTPUTS 
SCAS308 - MARCH 1993 - REVISED MARCH 1994 

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 ............................................................ -0.5 V to 4.6 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0 ) ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 50 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl ........................................... ±50 rnA 
Continuous output current, 10 (Vo = 0 to VCC) ............................................. ±50 rnA 
Continuous current through V CC or GND ................................................. ± 1 00 rnA 
Maximum power dissipation at T A = 55°C (in still air): 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 condHions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 2) 
MIN MAX UNIT 

Vee Supply voltage 2.7 3.6 V 

VIH High-level input voHage Vee = 2.7V to 3.6 V 2 V 

VIL Low-level input voltage Vee - 2.7 V to 3.6 V 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee=2.7V -12 
IOH High-level output current mA 

Vee =3V -24 

Vee=2.7V 12 
IOL Low-level output current mA 

Vee=3V 24 

At/A.v Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·e 

NOTE 2: Unused or floating inputs must be held high or low. 
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SN74LVC~3 
9·BIT BUS"INTERFACE D· TYPE LATCH 
WITH 3·STATE OUTPUTS 
SCAS308 - MARCH 1993 - RI;VISED MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt 
TA = -40°9 to 85°C 

UNIT 
MIN MAX 

10H - -100!lA MINto MAX Vee-O.~ 
2.7V 2.2 

VOH IOH--12mA 
3V 

V 
2.4 

IOH=-24mA 3V 2 

10L = 100!lA MIN to MAX 0.2 

VOL IOL-12mA 2.7V 0.4 V 

IOL-24mA 3V 0.55 

II VI = Vee or GND 3.6V ±5 !lA 

10Z Vo = Vee or GND 3.6 V ±10 !lA 

ICC VI = Vec or GND, 10- 0 3.6 V 20 !lA 

t.lee 
Vce - 3 V to 3.6 V, One input at Vee - 0.6 V, 

500 !lA Other inputs at Vec or GND 

ei VI = Vee or GND 3.3 V pF 

Co Vo = Vce or GND 3.3 V pF 

lJ t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

o 
C 
c: 
~ 
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• EPIC ™ (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vce = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 VatVee=3.3 V, TA = 25°C 

• Package Options Include Plastic 
Smail-Outline (OW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline (PW) 
Packages 

description 

This 1 D-bit bus transceiver is designed for 2.7 -V to 
3.6-V Vee operation. 

SN74LVC861 
10-BIT BUS TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS309 - MARCH 1993 - REVISED MARCH 1994 

DB, DW, OR PW PACKAGE 
(TOP VIEW) 

OEBA 1 Vcc 
A1 B1 
A2. B2 
A3 B3 

B4 
B5 

A6 B6 
A7 B7 
A8 B8 
A9 B9 

A10 B10 
GND OEAB 

The SN74LVC861 is designed for asynchronous communication between data buses. The control-function 
implementation allows for maximum flexibility in timing. 

This device allows data transmission from the A bus to the B bus or from the B bus to the A bus depending upon 
the logic levels at the output-enable (OEAB and OEBA) inputs. 

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

The SN74LVC861 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 
OPERATION 

OEAB OEBA 

L H A data to B bus 

H L B data to A bus 

H H Isolation 

L L 
LatchAandB 

(A=B) 

EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LVC861 
1 ()"BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS309 - MARCH 1993 - REVISED MARCH 1994 

logic symbolt logic diagram (positive logic) 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

AS 
A9 

1 

13 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

" EN1 

" EN2 , 
~ 

V1 1 

1 

OEBA~--------~ 

r 23 

W 22 2V 

B1 

21 
B2 A1 2 .-__ -=23~ B1 
B3 

20 
B4 

19 

18 
B5 

B6 
17 

B7 
16 

B8 
15 

B9 
To Nine Other Channels 

14 
A10 B10 

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

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

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (except 1/0 ports) ............................................ -0.5 V to 4.6 V 
Input voltage range, VI (1/0 ports) (see Note 1) ................................ -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 1,K (V, < 0) .......................................................... -50 mA 
Output clamp current,lOK (VO < 0 or Vo > Vecl ........................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vecl ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ± 1 00 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package ............................ 0.65 W 

DW package ............................. 1.7 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-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: This value is limited to 4.6 V maximum. 
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recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voHage 

Vo Output voltage 

10H High-level output current 

10L Low-level output current 

1J.t/lJ.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floaling pins (mput or I/O) must be held high or low. 

SN74LVC861 
10-BIT BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS309 - MARCH 1993 - REVISED MARCH 1994 

MIN MAX UNIT 

2.7 3.6 V 

Vee - 2.7 V to 3.6 V 2 V 

Vee =2.7V to 3.6 V 0.8 V 

0 Vee V 

0 Vee V 

Vee- 2.7V -12 
mA 

Vee=3V -24 

Vee=2.7V 12 
mA 

Vee=3V 24 

0 10 ns/V 

-40 85 °e 

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

PARAMETER TEST CONDITIONS VCCt 

10H =-100 jJA MINto MAX 

2.7 V 
VOH IOH=-t2mA 

3V 

IOH=-24mA 3V 

10L = 100 jJA MIN to MAX 

VOL 10L= 12 mA 2.7 V 

IOL=24mA 3V 

II VI = Vee or GND 3.6 V 

10Z* Vo = Vee or GND 3.6 V 

ICC VI = Vee or GND, 10=0 3.6V 

ll.lee 
Vee = 3 Vt03.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei I Control inputs VI - Vee or GND 3.3 V 

eio I A or B ports Vo = Vee or GND 3.3 V 
.. .. t For conditions shown as MIN or MAX, use the appropnate values under recommended operating conditions . 

* For I/O ports, the parameter 10Z includes the input leakage current. 
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TA = -40°C to 85°C 
UNIT 

MIN MAX 

Vee-0.2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 jJA 

±10 jJA 

20 jJA 

500 jJA 

pF 

pF 
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• EPICTM (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Small·Outline (OW), Shrink Small·Outline 
(DB), and Thin Shrink Small·Outline (PW) 
Packages 

description 

This 9-bit bus transceiver is designed for 2.7-V to 
3.6-V Vee operation. 

SN74LVC863 
9-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS310 - MARCH 1993 - REVISED MARCH 1994 

DB, OW, OR PW PACKAGE 
(TOP VIEW) 

A9 
OEBA2 11 

GND 

VCC 
B1 
B2 
B3 
B4 
B5 
B6 
B7 
B8 
B9 
OEAB2 
OEAB1 

The SN74LVC863 is designed for asynchronous communication between data buses. The control-function 
implementation allows for maximum flexibility in timing. 

This device allows data transmission from the A bus to the B bus or from the B bus to the A bus depending upon 
the logic 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 Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 

The SN74LVC863 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 

OEAB1 OEAB2 OEBA1 OEBA2 
OPERATION 

L L L L Latch A and S 

L L 

L L 

H X 
X H 
H X 
H X 

X H 

X H 

EPIC is a trademark of Texas Instruments Incorporated. 
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H X 
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X H 

L L 
StoA 
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Isolation 
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SN74LVC863 
9·BIT BUS TRANSCEIVER 
WITH 3·STATE OUTPUTS 
SCAS310 - MARCH 1993 - REVISED MARCH 1994 

logic symbolt 

OEBA1 

OEBA2 

OEAB1 

OEAB2 

A1 

A2 

A3 

A4 

A5 
A6 

A7 

A8 

A9 

1 t-.. 

11 I"-

13 I"-

14 I"-

2 

~ 
3 

4 

5 

6 
"1 

8 

9 

10 

& 
EN1 

& 
EN2 

, 
V1 1 

1 

r 23 

2V ~22 
21 

20 

19 
18 

17 

16 

15 

logic diagram (positive logic) 

B1 

B2 

B3 

B4 

B5 
B6 

B7 

B8 

B9 

OEBA1~1--------<T--' 
OEBA2~1~1-------<L-~ 
OEAB1 --'1.=..3..rr--..... 

OEAB2 14 

A1 2 

~ 

...-__ -=23:. B1 

To Eight Other Channels 

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

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

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (except 1/0 ports) ..•......................................... -0.5 V to 4.6 V 
Input voltage range, VI (I/O ports) (see Note 1) ................................ -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) ..........................•............................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vecl ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±100 mA 
Maximum power dissipation at T A = 55°C (in still air): DB package ............................ 0.65 W 

DW package ............................. 1.7 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 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: This value is limited to 4.6 V maximum. 
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recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

Vo Output voltage 

10H High-level output current 

10L Low-level output current 

atlav Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating pins (Input or I/O) must be held high or low. 

SN74LVC863 
9·BIT BUS TRANSCEIVER 
WITH 3·STATE OUTPUTS 

SCAS310 - MARCH 1993 - REVISED MARCH 1994 

MIN MAX UNIT 

2.7 3.6 V 

Vee =2.7Vt03.6 V 2 V 

Vee = 2.7Vto 3.6 V 0.8 V 

0 Vee V 

0 Vee V 

Vee = 2.7V -12 
mA 

Vee=3V -24 

Vee=2.7V 12 
rnA 

Vee =3V 24 

0 10 nslV 

-40 85 ·e 

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

PARAMETER TEST CONDITIONS vcct 

10H = -100!lA MIN to MAX 

2.7V 
VOH IOH=-12rnA 

3V 

IOH=-24mA 3V 

10L = 100!lA MINto MAX 

VOL 10L= 12 rnA 2.7V 

IOL=24 rnA 3V 

II VI = Vee or GND 3.6 V 

10Z:j: Vo = Vee or GND 3.6V 

ICC VI = Vee or GND, 10=0 3.6 V 

"ICC 
Vee =3 V to 3.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei I Control inputs VI = Vee or GND 3.3V 

eio I A or B ports Vo = Vee or GND 3.3V 
.. .. t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions . 

:j: For I/O ports, the parameter 10Z includes the input leakage current. . 
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TA = -40·C to 85·C 
UNIT 

MIN MAX 

Vee-0.2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 !lA 

±10 !lA 
20 !lA 

500 J.!A 

pF 

pF 
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• EPICTM (Enhanced·Performance Implanted 
CMOS) Submlcron Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Package Options Include Plastic 
Small·Outllne (OW), Shrink Small·Outline 
(DB), and Thin Shrink Small·Outllne (PW) 
Packages 

description 

This octal bus transceiver and register is designed 
for 2.7-V to 3.6-V VCC operation. 

SN74LVC2952 
OCTAL BUS TRANSCEIVER AND REGISTER 

WITH 3·STATE OUTPUTS 
SCAS311-

DB, OW, OR PW PACKAGE 
(TOP VIEW) 

B8 1 VCC 
A8 
A7 

B5 A6 
B4 A5 
B3 6 A4 
B2 A3 
B1 A2 

OEAB 9 A1 
ClKAB OEBA 

CLKENAB 11 CLKBA 
GND CLKENBA 

The SN74LVC2952 consists of two 8-bit back-to-back registers that store data flowing in both directions 
between two bidirectional buses. Data on the A or B bus is stored in the registers on the low-to-high transition 
of the clock (CLKAB or CLKBA) input provided that the clock-enable (CLKENAB or CLKENBA) input is low. 
Taking the output-enable (OEAB or OEBA) input low accesses the data on either port. 

The SN74LVC2952 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLEt 

INPUTS OUTPUT 
CLKENAB CLKAB OEAB A B 

H X L x Bot 

x HorL L X Bot 

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. 

t Level of B before the indicated steady-state input 
conditions were established. 

EPIC is a trademark of Texas Instruments Incorporated. 
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logic symbol§ 

0EiiA 
CLKENBA 

CLKBA 

OEAB 
CLKENAB 

CLKAB 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

15 
'" 13 
'" 14 

9 
'" 11 
'" 

10 

16 

L-
17 

18 

19 

20 

21 

22 

23 

EN3 

G1 

1C5 

EN4 

G2 

2C6 , .- 8 
.V3 1 50 

~ 60 1 4V 
7 

6 

5 

4 

3 

2 

1 

§ This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
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SN74LVC2952 
OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 
SCAS311-JANUARY 1993- REVISED MARCH 1994 

logic diagram (positive logic) 

11 
CLKENAB ~----a 

CLKAB _1o _______ --' 

,CLKENBA --'.;13'--__ tg] 
14 

CLKBA 

OEBA 

7-168 
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SN74LVC2952 
OCTAL BUS TRANSCEIVER AND REGISTER 

WITH 3·STATE OUTPUTS 
SCAS311 -JANUARY 1993- REVISED MARCH 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 (except 1/0 ports) ............................................ -0.5 V to 4.6 V 
Input voltage range, VI (110 ports) (see Note 1) ..............•................. -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ..........................................• ±50 rnA 
Continuous output current, 10 (VO = 0 to Vee> ............................................. ±50 rnA 
Continuous current through Vee or GND ................................................. ±100 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package ............................ 0.65 W 

OW 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 "recommanded operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 2) 

MIN MAX UNIT 
VCC Supply voltage 2.7 3.6 V 

VIH High-level input voltage VCC=2.7Vt03.6V 2 V 

VIL LOW-level input voltage VCC - 2.7V to 3.6 V 0.8 V 

VI Input voltage 0 VCC V 

Vo Output voltage 0 VCC V 

VCC = 2.7V -12 
10H High-level output current mA 

VCC-SV -24 

VCC=2.7V 12 
10L Low-level output current rnA 

VCC-SV 24 

AtlAv Input transition rise or fall rate 0 10 nslV 

TA Operating free-air temperature -40 85 ·C 

NOTE 2: Unused or floallng pins (Input or 110) must be held high or low. 

-!!11ExAs 
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SN74LVC2952 
OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 
SCAS311 - JANUARY 1993 - REVIseD MARCH 1994 

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

PARAMETER TEST cONomONS Vcct 

10H=-looiAA MINto MAX 

2.7 V 
VOH IOH=-12mA 

3V 

IOH=-24mA 3V 

10L = 100 I-IA MINto MAX 

VOL 10L= 12mA 2.7V 

IOL=24mA 3V 

II VI = Vee or GND 3.6V 

10Z* Vo = Vee or GND 3,6V 

ICC VI = Vee or GND, 10=0 3.6V 

Alec 
Vee = 3 Vic 3.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei I Control inputs VI = Vee or GND 3.3V 

"'C eio IAorBports Vo = Vee or GND 3.3V 

::x:J t For condHions shown as MIN or MAX, use the appropriate values under recommended operatIng conditions. o * For I/O ports, the parameter 10Z includes the input leakage current. 
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TA = _40°C to 85°e 
UNIT 

MIN MAX 

Vee-0,2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

,05 iAA 
.. 10 iAA 

20 iAA 

500 iAA 

pF 

pF 
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Lve Widebus™ 
Features 

• 0.8-J.L EPIC-IITM CMOS process 

• Bus-hold cell on data inputs and II0s 

• Very low standby curr~nt (40 J.IA) 
• -24-mA/24-mA drive current 

• 2.7-V to 3.6-V Vee range 

• JEDEC SSOP Widebus™ and EIAJ 
TSSOP Shrink Widebus™ packaging 

• TI has established two worldwide alternate 
sources 

Benefits 

• High-performance propagation delays a:s 
fast as 6.5 ns 

• Saves power, extends battery life 

• Eliminates passive pull up resistors 

• Drives transmission lines down to 50 g 

• Fully characterized for unregulated battery 
operation 

• Saves board space and weight; TSSOP 
compatible with PCMCIA standards 

• Standardization that comes from a 
common product approach 



SN74LVC16240 
16-BIT BUFFER/DRIVER 

WITH 3-STATE OUTPUTS 
SCAS312 - NOVEMBER 1993 - REVISED MARCH 1994 

• Member of the Texas Instruments 
Wldebus™ Family 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Bus-Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulidown 
Resistors 

• Package Options Include Plastic 300-mll 
Shrink Smail-Outline (OL) and Thin Shrink 
Small-Outline (OGG) Packages 

description 

This l6-bit buffer/driver is designed for 2.7-V to 
3.6-V Vee operation. 

The SN74LVC16240 is designed specifically to 
improve both the performance and density of 
3-state memory address drivers, clock drivers, 
and bus-oriented receivers and transmitters. 

The device can be used as four 4-bit buffers, two 
8-bit buffers, or one l6-bit buffer. This device 
provides inverting outputs and symmetrical OE 
(active-low output-enable) inputs 

DGG OR DL PACKAGE 
(TOP VIEW) 

10E 1 20E 
lYl lAl 
lY2 lA2 

GND GND 
lY3 lA3 
lY4 lA4 
Vee 42 Vee 
2Yl 41 2Al 
2Y2 40 2A2 

GND 39 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. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVC16240 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 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW I..-on con_I pfO!IUOIIln "'_VI or e J'h880 0/ dmlopment ChanlClellstlc data and -
onsored88lgngosla. T .... Ins ................ '" rlghtlO 

ngs or dllCOIIII .... _ prodUOll wl1hout noll ... ~TEXAS 
INSTRUMENTS 

Copyright@ 1994, Texas Instruments Incorporated 

POST OFFICE BOX 656303 • DALLAS. TEXAS 75266 8-3 

;: 
W s: 
w 
a: 
Il. 

t; 
::l 
C 
o a: 
Il. 



"tJ 
:0 
o 
C 
c: 
o 
-I 
"tJ 
:0 m 
< -m 
:e 

SN74LVC16240 
16.;BITBUFFERIDRIVER 
WITH3·STATE OUTPUTS 
SCAS312 - NOVEMBER 1993 - REVISED MARCH 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 

" 
" 
" 

.. 1'-. 

EN1 

EN2 

EN3 

EN4 ., 
1 

1 

1 

1 

r- 2 
1'\7 1Y1 

3 
1Y2 

5 
1Y3 

6 
1Y4 

8 
2'\7 2Y1 . 

9 
2Y2 

11 
2Y3 

12 
2Y4 

3'\7 13 
3Y1 

14 
3Y2 

16 
3Y3 

17 
3Y4 

19 
4'\7 4Y1 

20 
4Y2 

22 
4Y3 

23 
4Y4 

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

9 2Y2 

11 
2Y3 

12 
2Y4 

13 3Y1 

14 3Y2 

16 
3Y3 

17 3Y4 

19 4Y1 

20 4Y2 

22 
4Y3 

23 4Y4 



SN74LVC16240 
16·BIT BUFFER/DRIVER 

WITH 3·STATE OUTPUTS 
SCAS312 - NOVEMBER 1993 - REVISED MARCH 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 4.6 V 
Output voltage range, Vo (see Notes 1 and 2) ...........•..................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VJ c;: 0) ......................................••.................. -50 inA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vee> ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ± 1 00 mA 
Maximum power dissipation at T A = 55°C (in still air): 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 permanentdamage 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 voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
. 2. This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 3) 

MIN MAX UNIT 

Vee Supply voltage 2.7 3.6 V 

VIH High-level input voltage Vee-2.7Vt03.6 V 2 V 

VIL Low-level input voltage Vee - 2.7 Vto 3.6 V 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee- 2.7V -12 
IOH High-level output current mA 

Vee- 3V -24 

Vee- 2.7V 12 
IOL Low-level output current mA 

Vee- 3V 24 

!J.t/!J.v Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·C 

NOTE 3: Unused or floating control pins must be held high or low. 
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SN74LVC16240 
16-BIT BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCAS312 - NOVEMBER 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt MIN MAX UNIT 

10H - -100 IIA MINto MAX Vee-O.2 

VOH IOH=-12mA 
2.7V 

3V 

2.2 
V 

2.4 

IOH--24mA 3V 2 

10L = 100 jIA MINto MAX 0.2 

VOL IOL-12mA 2.7V 0.4 V 

IOL-24mA 3V 0.55 

II VI = Vee or GND 3.6V ±5 jIA 

II(hold) I Data pins 
VI = O.SV 75 

3V jIA 
VI =2V -75 

10Z Vo = Vee or GND 3.6V ±10 jIA 

lee VI = Vee or GND, 10=0 3.6V 40 IIA 

t..lee 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 

500 IIA Other inputs at Vee or GND 

ei VI = Vee or GND 3.3V pF 

eo Vo = Vee or GND 3.3V pF 

o t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
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• Member of the Texas Instruments 
Wldebus™ Family 

• EPIC ™ (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Bus-Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulidown 
Resistors 

• Package Options Include Plastic 300-mll 
Shrink Small-Outline (OL) and Thin Shrink 
Small-Outline (OGG) Packages 

description 

This l6-bit buffer/driver is designed for 2.7-V to 
3.6-V Vee operation. 

The SN74LVC1624l is designed specifically to 
improve both the performance and density of 
3-state memory address drivers, clock drivers, 
and bus-oriented receivers and transmitters. 

The device can be used as four 4-bit buffers, two 
8-bit buffers, or one l6-bit buffer. This device 
provides true outputs and complementary output
enable (OE and OE) inputs. 

SN74LVC16241 
16·BIT BUFFER/DRIVER 

WITH 3·STATE OUTPUTS 
SCAS348 - MARCH 1994 

DGG OR DL PACKAGE 
(TOP VIEW) 

10E 20E 
lYl lAl 
lY2 lA2 

GND GND 
lY3 lA3 
lY4 6 lA4 
Vee Vee 
2Yl 2Al 
2Y2 2A2 

GND GND 
2A3 
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 V ce 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. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVC1624l is characterized for operation from -40°C to 85°C. 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Infonnatlon .. n ..... prod_In tho to_or e..c::a" of dovtIopment Characl8~S1Ic dill II1d - ~TEXAS 
INSTRUMENTS 

Copyright © 1994. Texas Instruments Incorporated 

.... dooIgn goal .. _Inllnlments ........ tho right .. 
go or dlocontl .... 1hoI8produCII without n .. ... 

POST OFFICE BOX e55~D3 • DALLAS. TEXAS 75265 8-7 

:: w 
5> 
w 
a: 
a.. 

b 
:::J 
C o 
a: 
a. 



"'0 
:D 
0 
C c: 
0 
-I 
"'0 
:D 
m 
< -m 
=e 

SN74LVC16241 
16-81T BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCASS48-MARCH 1994 

FUNCTION TABLES logic diagram (positive logic) 
INPUTS OUTPUTS 

10E,40E 1A,4A 1Y,4Y 

L H H 

L L L 

H X Z 

INPUTS OUTPUTS 
20E,30E 2A,3A 2Y,3Y 

H H H 

H L L 

L X Z 

logic symbolt 

10E 
1 

" EN1 

20E 
48 

EN2 
25 

30E EN3 

40E 
24 

" EN4 

1A1 
47 

~ r 
2 

1 1'\7 1Y1 

1A2 
48 3 

1Y2 

1A3 
44 5 

1Y3 

1A4 
43 6 

1Y4 

2A1 
41 

1 2'\7 
8 

2Y1 

2A2 
40 9 

2Y2 
2A3 

38 11 
2Y3 

37 12 
2A4 2Y4 

3A1 
36 13 

1 3'\7 3Y1 
35 14 

3A2 3Y2 

3A3 
33 16 

3Y3 
32 17 

3A4 3Y4 

4A1 
30 19 1 4'\7 4Y1 
29 20 

4A2 4Y2 
27 22 

4A3 4Y3 

4A4 
26 23 

4Y4. 

tThls symbol is in accordance with ANSIIIEEE Std 91-1984 
and lEe Publication 617-12. 
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3A3 

3A4 

40E 

4A1 

4A2 

4A3 

4A4 
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SN74LVC16241 
16·BIT BUFFER/DRIVER 

WITH 3·STATE OUTPUTS 
SCAS348 - MARCH 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 4.6 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±100 mA 
Maximum power dissipation at TA = 55°e (in still air): 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 voltage ratings may be exceeded if the input and output clamr:rcurrent ratings are observed. 
2. This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 3) 

vee Supply voltage 

VIH High-level input voltage ,T Vee = 2.7 V to 3.6 V 

VIL Low-level input voltage I VCC - 2.7 V to 3.6 V 

VI Input voltage 

Vo Output voltage 

VCC=2.7V 
IOH High-level output current 

VCC=3V 

VCC=2.7V 
IOL Low-level output current 

VCC- 3V 

AtlAv Input transition rise or fall rate 

TA Operating free-air temperature 

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

~TEXAS 
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MIN MAX 

2.7 3.6 

2 

0.8 

0 VCC 
0 Vce 

-12 

-24 

12 

24 

0 10 

-40 85 

UNIT 

V 

V 

V 

V 

V 

rnA 

rnA 

ns/V 

·C 

8-9 

;: 
W 
:; 
w 
a: 
a.. 

b 
:l 
C 
o 
a: 
a.. 



'"'0 
:D 

SN74LVC16241 
16·BIT BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCAS348-MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt MIN MAX UNIT 

10H--l00jiA MIN to MAX Vee-0.2 

2.7 V 2.2 
VOH 10H =-12 rnA 

3V 
V 

2.4 

10H =-24 rnA 3V 2 

IOL - 100 jiA MINto MAX 0.2 

VOL IOL-12 rnA 2.7V 0.4 V 

IOL-24rnA 3V 0.55 

II VI - Vee or GND 3.6V ±5 jIA 

II(hold) I Data pins 
VI = 0.8 V 75 

3V jIA 
VI =2V -75 

10Z Vo - Vee or GND 3.6V ±10 jIA 

lee VI - Vee or GND, 10- 0 3.6V 40 jIA 

alee 
Vee - 3 V to 3.6 V, One Input at Vee - 0.6 V, 

500 jIA 
Other Inputs at Vee or GND 

ei VI- Vee or GND 3.3V pF 

eo Vo - Vee or GND 3.3 V pF 
.. o t For conditions shown as MIN or MAX, use the appropriate values under recorpmended operating conditions . 
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• Member of the Texas Instruments 
W/debus™ Family 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Bus-Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Package Options Include Plastic 300-mll 
Shrink Smail-Outline (OL) and Thin Shrink 
Small-Outline (OGG) Packages 

description 

This 16-bit buffer/driver is designed for 2.7-V to 
3.6-V Vee operation. 

The SN74LVC16244 is designed specifically to 
improve both the performance and density of 
3-state memory address drivers, clock drivers, 
and bus-oriented receivers and transmitters. 

The device can be used as four 4-bit buffers, two 
8-bit buffers, or one 16-bit buffer. It provides true 
outputs and symmetrical DE (active-low output
enable) inputs. 

SN74LVC16244 
16·BIT BUFFER/DRIVER 

WITH 3·STATE OUTPUTS 
MARCH 1994 

DGG OR DL PACKAGE 
(TOP VIEW) 

20E 
1Y1 1A1 
1Y2 1A2 

GND GND 
1Y3 1A3 

.1A4 
Vee Vee 
2Y1 2A1 

2A2 
GND 

2Y3 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 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVC16244 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each 4-blt buffer) 

INPUTS OUTPUT 
OE A Y 

L H H 

L L L 

H X Z 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 
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SN74LVC16244 
16·BIT BUFFER/DRIVER 
WITH a-STATE OUTPUTS 
SCAS313- NOVEMBER 1993- REVISED MARCH 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 1V 

1 2V 

1 3V 

1 4V 

2 

3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

3Y1 

3Y2 

3Y3 

3Y4 

4Y1 

4Y2 

4Y3 

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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SN74LVC16244 
16·BIT BUFFER/DRIVER 

WITH 3·STATE OUTPUTS 
SCAS313 - NOVEMBER 1993 - REVISED MARCH 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 4.6 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vee> ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±100 mA 
Maximum power dissipation at T A = 55°C (in still air): 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 voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

VIH High-level input voltage Vee a 2.7 Vt03.6 V 

VIL Low-level input voltage Vee = 2.7 Vto 3.6 V 

VI Input voitage 

Vo Output voltage 

Vee- 2.7V 
IOH High-level output current 

Vee- 3V 

Vee=2.7V 
IOL Low-level output current 

Vee =3V 

at/av I nput transition rise or fall rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating control pins must be held high or low. 
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MIN MAX 

2.7 3.6 

2 

0.8 

0 Vee 

0 Vee 
-12 

-24 

12 

24 

0 10 

-40 85 

UNIT 

V 

V 

V 

V 

V 

mA 

mA 

nsN 
·e 
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SN74LVC16244 
16·BIT BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCAS313 - NOVEMBER 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt MIN MAX UNIT 

IOH--lool1A MINto MAX Vee-0.2 

2.7 V 2.2 
VOH IOH--12mA V 

3V 2.4 

IOH=-24mA 3V 2 

IOL -100 IIA MIN to MAX 0.2 

VOL 'OL= 12mA 2.7 V 0.4 V 

'OL~24mA 3V 0.55 

II VI - Vee or GND 3.6V ±5 IIA 

II(hold) I Data pins 
V,-0.8V 75 

3V IIA 
VI=2V -75 

10Z Va - Vee or GND 3.6V ±10 IIA 
iCC VI = Vee or GND. iO=O 3.6V 40 jiA 

alec 
Vee. 3 Vto 3.6 V. One input at Vee - 0.6 V. 

500 IIA Other inputs at Vee or GND 

ei Vi = Vee or GND ,3.3 V pF 

eo Vo = Vee or GND 3.3 V pF 

o t For conditions shown as MiN or MAX. use the appropriate values under recommended operating conditions. 
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SN74LVC16245 
16·BIT BUS TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS314- NOVEMBER 1993 - REVISED MARCH 1994 

• Member of the Texas Instruments 
W/debus™ Family 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, T A = 25°C 

• Bus-Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulidown 
Resistors 

• Package Options Include Plastic 300-mll 
Shrink Smail-Outline COL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 16-bit (dual-octal) noninverting bus 
transceiver is designed for 2.7-V to 3.6-V Vce 
operation. 

The SN74LVC16245 is designed for 
asynchronous communication between data 
buses. The control function implementation 
minimizes external timing requirements. 

This device can be used as two 8-bit transceivers 
or one 16-bit transceiver. It allows data 
transmission from the A bus to the B bus or from 
the B bus to the A bus depending upon the logic 
level at the direction-control (DIR) input. The 
output-enable (OE) input can be used to disable 
the device so that the buses are effectively 
isolated. 

Active bus-hold circuitry is provided to hold 
unused or floating data inputs at a valid logic level. 

The SN74LVC16245 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each 8-bit section) 

INPUTS 
OPERATION 

OE DIR 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information ..... rns prodUCIIIn the formative or 
design phaes of deYtlopmenl Chanlctlrlatlc daIa and OUIar 
_lfIeaUo", are daalgn goals. T .... ln.trumenlS reae_ the rlght to 
chango or dlaconUnue _ products whhout nod ... ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

DGG OR DL PACKAGE 
rrOPVIEW) 

1DIR 1 10E 
181 lAl 
182 lA2 

GND 4 GND 
183 5 lA3 
184 6 lA4 
Vee 7 Vee 
185 8 lA5 
186 9 lA6 

GND 10 GND 
lA7 

188 lA8 
281 2Al 
282 2A2 

GND GND 
283 2A3 
284 2A4 
Vee 31 Vee 
285 30 2A5 
286 29 2A6 

GND 28 GND 
287 27 2A7 
288 26 2A8 

2DIR 25 20E 

Copyright © 1994, Texas Instruments Incorporated 
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SN74LVC16245 
16·BIT BUS TRANSCEIVER 
WITH 3·STATE OUTPUTS 
SCAS314 - NOVEMBER 1993 - REVISED MARCH 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 
3EN1 [BA] 
3EN2 [AB] 

" G6 

L 6EN4[BA] 
6 EN5[AB] , 

L 
V1 <I 

t> 

L 
V4 <I 

t> 

r 2 

2V W 
3 

5 

6 

8 

9 

11 

12 

13 

5V U 
14 

16 

17 

19 

20 

22 

23 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 
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SN74LVC16245 
16·BIT BUS TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS314-NOVEMBER 1993- REVISED MARCH 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 (except I/O ports) (see Note 1) ................................ -0.5 V to 4.6 V 
Input voltage range, VI (I/O ports) (see Notes 1 and 2) .......................... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee> ........................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vee> ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±100 mA 
Maximum power disSipation at TA = 55°C (in still air): 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 cond~ions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output clamjrCurrent ratings are observed. 
2. This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

VIH High-level input voltage Vee -2.7Vto 3.6 V 

Vil Low-level input voltage Vee = 2.7 V to 3.6 V 

VI Input voltage 

Va Output voHage 

Vec=2.7V 
IOH High-level output current 

VCC- 3V 

Vee=2.7V 
IOl low-level output current 

VCC=3V 

IJ.tllJ.v Input transition rise or fall rate 

TA Operating free-air temperature 

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

~TEXAS 
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MIN MAX 

2.7 3.6 

2 

0.8 

0 Vee 
0 VCC 

-12 

-24 

12 

24 

0 10 

-40 85 

UNIT 

V 

V 

V 

V 

V 

mA 

mA 

nslV 

·C 
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SN74LVC16245 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS314 - NOVEMBER 1993 - REVISED MARCH 1994 

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

"'C 
J:J 

PARAMETER 

VOH 

VOL 

II Control pins 

II (hold) Data pins 

lozt 

ICC 

Alec 

ei Control inputs 

eio A or B ports 

TEST CONDITIONS vcct 
10H = -100!IA MINto MAX 

2.7V 
IOH=-12mA 

3V 

IOH=-24mA 3V 

10L -100 I!A MINto MAX 

IOL=12mA 2.7V 

IOL=24 mA 3V 

VI = Vee or GND 3.6V 

VI =0.8V 
3V 

VI=2V 

Vo = Vee or GND 3.6 V 

Vi = Vee Oi GND. 10=0 3&:,\1 .u. 
Vee. 3 Vto 3.6 V, One Input at Vee - 0.6 V, 
Other inputs at Vee or GND 

VI = Vee or GND 3.3V 

Vo = Vee or GND 3.3 V 

o t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
C t For I/O ports, the parameter 10Z includes the input leakage currant. . 

c: 
o .... 
'"0 
J:J m 
< -m :e 
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MIN MAX UNIT 

Vee-0.2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 I!A 
75 

-75 I!A 

±10 !IA 
40 jlA 

500 I!A 

pF 

pF 



• Member of the Texas Instruments 
Widebus™ Family 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2VatVee = 3.3 V, TA = 25°C 

• Bus-Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulidown 
Resistors 

• 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 

description 

description 

This 16-bit transparent Ootype latch is designed 
for 2.7-V to 3.6-V Vee operation. 

The SN74Lve16373 is particularly suitable for 
implementing buffer registers, 1/0 ports, 
bidirectional bus drivers, and working registers. It 
can be used as two S-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. 

SN74LVC16373 
16·BIT TRANSPARENT O·TYPE LATCH 

WITH 3·STATE OUTPUTS 
SCAS315 - NOVEMBER 

DGG OR DL PACKAGE 
(TOP VIEW) 

10E lLE 
lQl 101 
lQ2 102 

GNO GNO 
103 
104 

Vee Vee 
1Q5 105 
lQ6 9 106 

GNO GNO 
1Q7 11 107 
1Q8 108 
2Q1 201 
2Q2 202 

GNO GNO 
2Q3 203 
2Q4 204 
Vee Vee 
2Q5 205 
2Q6 206 

GNO GNO 
2Q7 207 
2Q8 208 
20E 2LE 

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

The output-enable (OE) input does not affect internal operations of the 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. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVC16373 is characterized for operation from -40°C to S5°C. 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW 1._. cancorns products In the _va or 
doalgn phalO 0/ development. Cha_stIc _ and 0111 .. 
apaclllcations .. dsoIgn goals. T .... lnatrumen18 ......... the right 10 
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SN74LVC16373 
16·BIT TRANSPARENT D·TVPE LATCH 
WITH 3·STATE OUTPUTS 
SCAS315 - NOVEMBER 1993 - REVISED MARCH 1994 

OE 
L 

L 

L 

H 

logic symbolt 

10E 
1 "'- 1EN 
48 

1LE C3 

20E 
24 "'- 2EN 
25 

2LE C4 

47 
., r 2 

1D1 3D 1V 
46 3 

1D2 
44 5 

1D3 
43 6 

1D4 
41 8 

1D5 
40 9 

1D6 
38 11 

1D7 

1D8 
37 12 

36 13 
2D1 4D 2V 

35 14 
2D2 

33 16 
2D3 

32 17 
2D4 

30 19 
2D5 

29 20 
2D6 

27 22 
2D7 

26 23 
2D8 

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

FUNCTION TABLE 
(each 8-blt section) 

INPUTS 

LE 
H 

H 

L 

X 

1Q1 

1Q2 

1Q3 

1Q4 

1Q5 

1Q6 

1Q7 

1Q8 

2Q1 

2Q2 

203 

204 
2Q5 

206 

207 

2Q8 

OUTPUT 
D Q 

H H 

L L 

X 00 
X Z 

logic diagram (positive logic) 

10E -'-------()I 

1LE 

1D1 _4.:..:.7~ __ +---1 

To Seven Other Channels 

20E --=-.:------()I 

2LE 

2D1 ....;3;;..:;6 ___ +---1 

To Seven Other Channels 

~1ExAs 
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SN74LVC16373 
16·BIT TRANSPARENT D·TVPE LATCH 

WITH 3·STATE OUTPUTS 
SCAS315 - NOVEMBER 1993 - REVISED MARCH 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 4.6 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vee> ........................................... ±50 rnA 
Continuous output current, 10 (Vo = 0 to Vee> ............................................. ±50 rnA 
Continuous current through Vee or GND ................................................. ±100 rnA 
Maximum power dissipation at TA = 55°C (in still air): 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-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This value is IimHed to 4.6 V maximum. 

recommended operating conditions (see Note 3) 
MIN MAX 

Vee Supply voltage 2.7 3.6 

VIH High-level input voHage Vee = 2.7 V to 3.6 V 2 

Vil Low-level input voltage Vee = 2.7 V to 3.6 V 0.8 

VI I nput voltage 0 Vee 

Vo Output voHage 0 Vee 

Vee = 2.7 V -12 
IOH High-level output current 

Vee=3V -24 

Vee = 2.7 V 12 
IOl Low-level output current 

Vee- 3V 24 

!;.II/lv Input transition rise or fall rate 0 10 

TA Operating free-air temperature -40 85 

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

~1EXAS 
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UNIT 

V 

V 

V 

V 

V 

mA 

mA 

ns/V 

·e 
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SN74LVC16373 
16·81T TRANSPARENT D·TVPE LATCH 
WITH 3·STATE OUTPUTS 
SCAS315 - NOVEMBER 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt MIN MAX UNIT 

10H - -100 IlA MIN to MAX Vee-0.2 

2.7V 2.2 
VOH IOH=-12mA V 

3V 2.4 

IOH--24mA 3V 2 

10L = 100!lA MIN to MAX 0.2 

VOL IOL=12rnA 2.7V 0.4 V 

IOL-24 rnA 3V 0.55 

II VI = Vee or GND 3.6V ±5 !lA 

I I (hold) I Data pins 
VI =0.8V 75 

3V !lA 
VI =2V -75 

10Z Vo = Vee or GND 3.6V ±10 !lA 

iCC VI = Vee or GND, iO=O 3.6V 40 IlA 

Alec 
Vee = 3 Vt03.6 V, One input at Vee - 0.6 V, 

500 !lA Other inputs at Vee or GND 

ei VI = Vee or GND 3.3 V pF 

eo Vo = Vee or GND 3.3 V pF 

o t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

C 
C 
o 
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• Member of the Texas Instruments 
WJdebus™ Family 

• EPJCTM (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical VOlP (Output Ground Bounce) . 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Bus-Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• 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 

description 

This 16-bit edge-triggered Ootype flip-flop is 
designed for 2.7-V to 3.6-V Vcc operation. 

The SN74lVC16374 is particularly suitable for 
implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. It 
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. 

SN74LVC16374 
16·BIT EDGE·TRIGGERED D·TVPE FLlp·FLOP 

WITH 3·STATE OUTPUTS 
SCAS316 - NOVEMBER 1993 - REVISED MARCH 1994 

DGG OR DL PACKAGE 
(TOP VIEW) 

10E 1CLK 
101 101 
102 3 102 

GNO GNO 
103 103 
104 6 104 
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 

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

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

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 SN74lVC16374 is characterized for operation from -40°C to 85°C. 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Informallon con ..... p_ln 1110 _live Of 
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SN74LVC16374 
16·BIT EDGE·TRIGGERED D·TVPE FLlP·FLOP 
WITH 3·STATE OUTPUTS 
SCAS316 - NOVEMBER 1993 - REVISED MARCH 1994 

OE 
L 

L 
L 
H 

logic symbolt 

10E 
1 

'" 1EN 
48 

1CLK C1 

20E 
24 ..... 2EN 
25 

2CLK C2 

47 
., i 2 

101 10 1V 
46 3 

102 
44 5 

103 
43 6 

104 
41 8 

105 
40 9 

106 
38 11 

107 
37 12 

108 
36 13 

201 20 2V 
35 14 

202 
33 

203 
16 

32 17 
204 

30 19 
205 

29 20 
206 

27 22 
207 

26 23 
208 

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

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
CLK 0 Q 

i H H 

i L L 
H or L X 00 

X X Z 

logic diagram (positive logic) 

10E ~1 ----.......,Cl 

~ 1CLK V I 

101 _4..:..:7 ___ -t---I 

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 
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SN74LVC16374 
16·81T EDGE·TRIGGERED D·TVPE FLlp·FLOP 

WITH 3·STATE OUTPUTS 
SCAS316 - NOVEMBER 1993 - REVISED MARCH 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 4.6 V 
Output voltage range, Vo (see Notes 1 and 2) .......•......................... -0.5 V to Vee + 0.5 V 
Input clamp current, ',K (V, < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±100 mA 
Maximum power dissipation at TA = 55°C (in still air): 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 voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 3) 
MIN MAX 

Vee Supply voltage 2.7 3.6 

V,H High-level input voltage Vee ~ 2.7 V to 3.6 V 2 

V,L Low-level input voltage Vee - 2.7 Vto 3.6 V 0.8 

V, Input voltage 0 Vee 

Va Output voltage 0 Vee 

Vee- 2.7V -12 
IOH High-level output current 

Vee- 3V -24 

Vee- 2.7V 12 
IOL Low-level output current 

Vee=3V 24 

AWN Input transition rise or fall rate 0 10 

TA Operating free-air temperature -40 85 

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

~1ExAs 
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SN74LVC16374 
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 
SCAS316 - NOVEMBER 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS vcct MIN MAX UNIT 

10H - -100 JJA MINto MAX Vee-0.2 

2.7V 2.2 
VOH IOH=-12mA 

3V 
V 

2.4 

10H =-24 mA 3V 2 

10L m 100 JJA MINto MAX 0.2 

VOL 10L= 12mA 2.7V 0.4 V 

IOL=24 mA 3V 0.55 

II VI = Vee or GND 3.6V ±5 JJA 

II (hold) I Data pins 
VI =0.8 V 75 

3V JJA 
VI=2V -75 

10Z Vo ~ Vee or GND 3.6V ±10 JJA 
iee VI = Vee or GNU, iO=U 3.6V 40 JJA 

t..lee 
Vee =3 V to 3.6 V, One input at Vee - 0.6 V, 

500 JJA Other inputs at Vee or GND 

ei VI = Vee or GND 3.3V pF 

eo Vo = Vee or GND 3.3V pF 

o t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
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• Member of the Texas Instruments 
W/debus™ Family 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25·C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, T A = 25·C 

• Bus-Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulidown 
Resistors 

• Package Options Include Plastic 300-mll 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 16-bit buffer/driver is designed for 2.7-V to 
3.6-V Vee operation. 

The SN74LVC16540 provides 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. 

The SN74LVC16540 is characterized for 
operation from -40·C to 85·C. 

FUNCTION TABLE 
(each B-blt section) 

INPUTS OUTPUT 
OE1 OE2 A Y 

L L L H 

L L H L 

H X X Z 

X H X Z 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information Conctml products In the formative or 
daslgn pha.. 01 development. Characteristic data and OI!IOI 
_Hleationa ... daslgn goals, T_lnstrumentaN08lY88 tho right to 
change or discontinue these products wIthoUt notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN74LVC16540 
16·BIT BUFFER/DRIVER 

WITH 3·STATE OUTPUTS 
-MARCH 1994 

DGG OR DL PACKAGE 
(TOP VIEW) 

10E2 
1Y1 1A1 
1Y2 1A2 

GND GND 
1A3 
1A4 

Vee Vee 
1Y5 1A5 
1Y6 1A6 

GND GND 
1A7 
1A8 

2Y1 2A1 
2Y2 2A2 

GND GND 
2Y3 2A3 
2Y4 2A4 
Vce Vce 
2Y5 2A5 
2Y6 2A6 

GND GND 
2Y7 2A7 
2Y8 2A8 

20E1 20E2 

Copyright © 1994, Texas Instruments Incorporated 
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SN74LVC16540 
16·BIT BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCAS349-MARCH 1994 

logic symbolt 

1 "- & 
48 

'" EN1 

24 "- & 

10E1 

10E2 

20E1 

20E2 
25 "-

EN2 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

., r 
1 1V 

1 2V 

2 

3 

5 

8 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

1Y1 

1Y2 

1Y3 

1Y4 

1Y5 

1Y6 

1Y7 

1Y8 

2Y1 

2Y2 

2Y3 

2Y4 

2Y5 

2Y6 

2Y7 
2Y8 

logic diagram (positive logic) 

10E1 _1:...---(r~ 
1~ _4o:;8_-a._..J 

47 
1A1-----I Xf--t-=2- 1Y1 

To Seven Other Channela 

20E1~ 
20E2~ 

2A1 ...,;3;.:,6 ___ -1 Xlf--t--,-,13:;.... 2Y1 

~ 
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 4.6 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ......................................•.......... ±100 mA 
Maximum power dissipation at T A = 55°C (in still air): 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 voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This value is limited to 4.6 V maximum. 
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recommended operating conditions (see Note 3) 

Vee Supply voltage 

SN74LVC16540 
16·BIT BUFFER/DRIVER 

WITH 3·STATE OUTPUTS 
SCAS349 - MARCH 1994 

MIN MAX UNIT 

2.7 3.6 V 

VIH High-level input voltage Vee = 2.7 V to 3.6 V 2 V 

VIL low-level input voltage Vee=2.7 Vto 3.6 V 0.8 V 

VI Input voltage 0 Vee V 

Vo output voltage 0 Vee V 

Vee=2.7V -12 
IOH High-level output current mA 

Vee=3V -24 

Vee = 2.7 V 12 
IOl low-level output current mA 

Vee- 3V 24 

AtlAv Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·e 

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

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

PARAMETER TEST CONDITIONS VCCt MIN MAX UNIT 

IOH =-100 IlA MIN to MAX Vee-0.2 

2.7V 2.2 
VOH 'OH=-12rnA V 

3V 2.4 

'OH=-24mA 3V 2 

10l = 100 IlA MIN to MAX 0.2 

VOL 10l= 12 rnA 2.7V 0.4 V 

IOl=24 rnA 3V 0.55 

'I V, = Vee or GND 3.6V ±5 IlA 

II (hold) I Data pins 
V, = 0.8 V 75 

3V IlA 
V,=2V -75 

10Z Vo = Vee or GND 3.6V ±10 IlA 
ICC V, = Vee or GND, 10=0 3.6V 40 IlA 

t.lee 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 

500 IlA Other inputs at Vee or GND 

ei V, = Vee or GND 3.3V pF 

eo Vo = Vee or GND 3.3V pF 
.. t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions . 

-!i11ExAs 
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• Member of the Texas Instruments 
Wldebus™ Family 

• EPIC ™ (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, T A = 25°C 

• Bus-Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulidown 
Resistors 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (OL) and Thin Shrink 
Smail-Outline (OGG) Packages 

description 

This 16-bit buffer/driver is designed for 2.7-V to 
3.6-V Vee operation. 

The SN74LVC16541 is a noninverting 16-bit 
buffer composed of two 8-bit sections with 
separate output-enable signals. For either 8-bit 
buffer section, the two output-enable (1 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 8-bit buffer section are in the high-impedance 
state. 

The SN74LVC16541 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each 8-blt section) 

INPUTS OUTPUT 

OE1 OE2 A Y 

L L L L 

L L H H 

H X X Z 

X H X Z 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW information concerns products In the forrnaUve or 
design phaas of development Characterls1lc _ and othal' 
.peclflcatlons are doslgn g081o. T .... In.trurnan ........... the right to 
change at dlscontlnu.th ... prvduc .. wfthout n01I ... ~TEXAS 

INSTRUMENTS 
POST OFFICE eox 655303 • DALLAS, TEXAS 75265 

SN74LVC16541 
16·BIT BUFFER/DRIVER 

WITH 3·STATE OUTPUTS 
SCAS350 - MARCH 1994 

DGG OR DL PACKAGE 
(TOP VIEW) 

10E1 1 10E2 
1Y1 1A1 
1Y2 1A2 

GND GND 
1Y3 1A3 

43 1A4 
Vee 7 42 Vee 
1Y5 41 1A5 
1Y6 40 1A6 

GND 39 GND 
38 1A7 
37 1AB 

2Y1 36 2A1 
2Y2 35 2A2 

GND 34 GND 
2Y3 33 2A3 

3: 2Y4 32 2A4 
Vee 31 Vee W 
2Y5 30 2A5 -> 2Y6 29 2A6 W GND GND a: 2Y7 2A7 D. 2YB 2AB 

20E1 20E2 I-
0 
::::» c 
0 a: 
D. 

Copyright © 1994, Texas Instruments Incorporated 
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SN74LVC16541 
16-BIT BUFFER/DRIVER 
WITH3-STATE OUTPUTS 
SCAS350 - MARCH 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 

,.... & 

" 
" & 

'" .., 
1 

1 

EN1 

EN2 

,.. 
1'17 

2'17 

logic diagram (positive logic) 

10E1 

10E2 
48 

1A1 47 2 1Y1 

2 

3 
1Y1 

'--..r-' 
1Y2 

5 
1Y3 

To Seven Other Channels 

6 

8 

9 

1Y4 24 
1Y5 

20E1 

20E2 25 
1Y6 

11 
1Y7 

12 
2A1 1Y8 

36 13 2Y1 
13 

2Y1 
14 

2Y2 
16 

2Y3 '--..r-' 
17 

2Y4 To Seven Other Channels 
19 

2Y5 
20 

2Y6 
22 

2Y7 
23 

2Y8 

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

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

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) ................................................ -0.5 V to 4.6 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) ....................................................... :. .-50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vecl ............................................. ±50 mA 
Continuous current through Vee or GND pins ............................................ ±100 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package........................... 0.85 W 

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 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 voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This value is limited to 4.6 V maximum. 
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recommended operating conditions (see Note 3) 

Vee Supply voltage 

SN74LVC16541 
16·BIT BUFFER/DRIVER 

WITH 3·STATE OUTPUTS 
SCAS350 - MARCH 1994 

MIN MAX UNIT 

2.7 3.6 V 

VIH High-level input voltage Vee - 2.7 Vto 3.6 V 2 V 

VIL Low-level input voltage Vee" 2.7 Vto 3.6 V 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

High-level output current 
Vee- 2.7V -12 

10H rnA 
Vee- 3V -24 

10L Low-level output current 
Vee- 2.7V 12 

rnA 
Vee- 3V 24 

I1tit.v Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·e 

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

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

PARAMETER TEST CONDITIONS VCCt MIN MAX UNIT 

IOH--100pA MIN to MAX Vee-0.2 

2.7V 2.2 
VOH IOH--12rnA V 

3V 2.4 

IOH .. -24rnA 3V 2 

IOL-100pA MINto MAX 02 

VOL IOL=12rnA 2.7V 0.4 V 

IOL-24rnA 3V 0.55 

II VI- Vee or GND 3.6V ±5 pA 

II (hold) I Data pins 
VI- 0.8 V 75 

3V pA 
VI_2V -75 

10Z Vo .. Vee or GND 3.6V ±10 pA 

lee VI .. Vee or GND, 10=0 3.6V 40 pA 

Alee 
Vee" 3 V to 3.6 V, One input at Vee - 0.6 V, 

500 pA 
other inputs at Vee or GND 

ei VI .. Vee or GND 3.3 V pF 

eo Vo" Vee or GND 3.3V pF 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
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SN74LVC16543 
16-BIT REGISTERED TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS317 - NOVEMBER 1993 - REVISED MARCH 1994 

• Member of the Texas Instruments 
WldebusTM Family 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Typical VOlP (Output Ground Bounce) 
< O.S V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Bus-Hold On Data Inputs Eliminates the 
Need for External PulluplPulidown 
Resistors 

• Package Options Include Plastic 300-mll 
Shrink Smail-Outline (Ol) and Thin Shrink 
Smail-Outline (OGG) Packages 

description 

This 16-bit registered transceiver is designed for 
low-voltage (3.3 V) VCC operation. 

The SN74lVC16543 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 

DGG OR DL PACKAGE 
(TOP VIEW) 

10EAB 
1LEAB 
1CEAB 

GND 4 
1A1 

1A5 
GND 11 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 
Vcc 
2A7 
2A8 

GND 
2CEAB 
2LEAB 

10EBA 
1 LEBA 
1CEBA 
GND 
1B1 
1B2 
Vcc 
1B3 
1B4 
1B5 
GND 
1B6 
1B7 
1B8 
2B1 
2B2 
2B3 
GND 
284 
2B5 
2B6 
Vcc 
2B7 
2B8 
GND 
2CEBA 
2LEBA 

20EAB 20EBA 
____ I" 

B outputs are active and reflect the data present at the output of the A latches. Data flow from B to A is similar 
but requires using the CEBA, lEBA, and OEBA inputs. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74lVC16543 is characterized for operation from -40°C to 85°C. 

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:!: 

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. 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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SN74LVC16543 
16·81T REGISTERED TRANSCEIVER 
WITH 3·STATE OUTPUTS 
SCAS317 - NOVEMBER 1993 - REVISED MARCH 1994 

logic symbolt 

10EBA 
56 

54 
1CEBA 

55 
1LEBA 

1 
10EAB 

3 
1CEAB 2 
1LEAB 

29 
20EBA 31 
2CEBA 30 
2LEBA 28 
20EAB 

26 
2CEAB 

27 
2LEAB 

5 
1A1 

6 
1A2 

8 
1A3 

9 
1A4 

10 
1A5 

12 
1A6 

13 
1A7 

14 
1A8 

15 
2A1 

16 
2A2 

17 
2A3 

19 
2A4 

20 
2A5 

21 
2A6 

23 
2A7 

24 
2A8 

"- 1EN3 
"- G1 
r-. 1C5 
r-. 2EN4 

" G2 

" 2C6 
"- 7EN9 

" G7 
"- 7C11 

-'" 8EN10 
r-. G8 

-"'~C12 
r 

L 
V3 50 

~ 60 4V 

L V9 110 
~ 120 10V 

tThis symbol is in accordance with ANSI/IEEE Sid 91-1984 and lEG Publication 617-12. 
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52 

51 

49 

48 

47 

45 

44 

43 
42 

41 

40 

38 

37 

36 

34 

33 

1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 
2B1 

2B2 

283 

2B4 

2B5 

2B6 

2B7 

288 



logic diagram (positive logic) 

10EBA 56 

1CEBA 54 

1LEBA 55 

10EAB 1 

1CEAB 
3 

1LEAB 2 

1A1 5 

20EBA 29 

2CEBA 31 

2LEBA 30 

20EAB 28 

2CEAB 
26 

2LEAB 27 

2A1 15 

C1 

'--+--f10 

V 

SN74LVC16543 
16·81T REGISTERED TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS317 - NOVEMBER 1993- REVISED MARCH 1994 

C1 
10 t---+-___ ..... ~5=2 1B1 

t 

To Seven Other Channels 

C1 

10 

C1 

10 

~--------~vr----------J/ 

To Seven Other Channels 
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SN74LVC16543 
16·81T REGISTERED TRANSCI$IVER 
WITH 3·STATE OUTPUTS 
SCAS317 - NOVEMBER 1993 - REVISED MARCH 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 (except 110 ports) (see Note 1) .........•....•................. -0.5 V to 4.6 V 
Input voltage range, VI (110 ports) (see Notes 1 and 2) .......................... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ± 1 00 mA 
Maximum power dissipation at T A = 55°C (in still air): 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 voltage ratings rnay be excetlded ii the input und output ciamfrCurreni ratings are observed. 
2. This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 3) 

MIN MAX 

Vee Supply voltage 2.7 3.6 

VIH High-level input voHage Vee - 2.7 V to 3.6 V 2 

VIL Low-level input voltage Vee - 2.7 Vto 3.6 V 0.8 

VI Input voltage 0 Vee 

Vo Output voHage 0 Vee 

Vee=2.7V -12 
IOH High-level output current 

Vee- 3V -24 

Vee = 2.7 V 12 
IOL Low-level output current 

Vee=3V 24 

!J.t/!J.v Input transition rise or fall rate 0 10 

TA Operating free-air temperature -40 85 

NOTE 3: Unused or floating control pins must be held high or low. 
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V 

V 

V 

V 

V 

mA 

mA 

ns/V 

·e 



SN74LVC16543 
16·BIT REGISTERED TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS317 - NOVEMBER 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt 
10H = -100!IA MINto MAX 

2.7V 
VOH IOH=-12mA 

3V 

IOH--24mA 3V 

10L = 100!IA MIN to MAX 

VOL IOL=12mA 2.7V 

IOL=24 mA 3V 

II Control inputs VI = Vee or GND 3.6V 

VI =0.8V 
I I (hold) A or B ports 3V 

VI =2V 

10Z* Vo = Vee or GND 3.6 V 

ICC VI = Vee or GND, 10=0 3.6V 

~Iee 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei Control inputs VI = Vee or GND 3.3V 

eio A or B ports Va = Vee or GND 3;3V 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
* For I/O ports, the parameter 10Z includes the input leakage current. 
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MIN MAX UNIT 

Vee-0.2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 ~ 
75 

-75 
~ 

±10 !IA 

40 !IA 

500 !IA 

pF 

pF 
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SN74LVC16544 
16·81T REGISTERED TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS351 - MARCH 1994 

• Member of the Texas Instruments 
Wldebus™ Family 

• EPIC ™ (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Bus-Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Package Options Include Plastic 30Q-mil 
Shrink Smail-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 16-bit registered transceiver is designed for 
low-voltage (3.3 V) VCC operation. 

The SN74LVC16544 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 

DGG OR DL PACKAGE 
{TOP VIEW) 

10EAB 
1LEAB 
1CEAB 

GND 
1A1 
1A2 
Vee 
1A3 
1A4 
1A5 

GND 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 
Vee 
2A7 
2A8 

GND 
2CEAB 

1 

4 

9 

10EBA 
1 LEBA 
1CEBA 
GND 
1B1 
1B2 
Vee 
183 
1B4 
1B5 
GND 
1B6 
1B7 
1B8 
2B1 
2B2 
2B3 
GND 
2B4 
2B5 
2B6 
Vee 
2B7 
2B8 
GND 
2CEBA 

2LEAB 2LEBA 
20EAB 20EBA 

"1...._..J" 

B outputs are active and reflect the data present at the output of the A latches. Data flow from B to A is similar 
but requires using the CEBA, LEBA, and OEBA inputs. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVC16544 is characterized for operation from -40°C to 85°C. 

CEAB 

H 

L 

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; 

H 

L 

t A-to-B data flow IS shown; B-to-A flow control IS the 
same except that it uses eEBA, LEBA, and OEBA. 

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

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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SN74LVC16544 
16-81T REGISTERED TRANSCEIVER 
WITH3·STATE OUTPUTS 
SCAS351-MARCH 1994 

logic symbolt 

56 
10EBA 

54 
lCEBA 

55 
lLEBA 

1 
10EAB 

3 
lCEAB 2 
lLEAB 

29 
20EBA 31 
2CEBA 

30 
2LEBA 28 
20EAB 

26 
2CEAB 

27 
2LEAB 

5 
lAl 

6 
lA2 

8 
lA3 

9 
lA4 

10 
lA5 

12 
lA6 

13 
lA7 

14 
lA8 

15 
2Al 

16 
2A2 

17 
2A3 

19 
2A4 

20 
2A5 

21 
2A6 

23 
2A7 

24 
2A8 

r... lEN3 

" Gl 

" lC5 

" 2EN4 

" G2 

" 2C6 
"- 7EN9 
"- G7 

" 7Cll 

" 8EN10 

" G8 

" 8C12 
"l r= 

L 
V3 1 50 

W 60 1 4V 

L 
V9 1 110 

W 120 1 10V 

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

~1ExAs 
INSTRUMENTS 

8-42 POST OFACE BOX 655303 • DALLAS. TEXAS 75265 

52 

51 

49 

48 

47 

45 

44 

43 
42 

41 

40 

38 

37 

36 

34 

33 

lBl 

lB2 

lB3 

lB4 

lB5 

lB6 

lB7 
lB8 
2Bl 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 



logic diagram (positive logic) 

10EBA 56 

1CEBA 54 

1LEBA 65 

10EAB 

3 
1CEAB 

1LEAB 2 

1A1 5 

20EBA 29 

2CEBA 31 

2LEBA 
30 

20EAB 28 

26 
2CEAB 

2LEAB 27 

2A1 15 

SN74LVC16544 
16·81T REGISTERED TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS351- MARCH 1994 

C1 

10 52 1B1 

C1 

10 

I v 
To Seven Other Channels 

C1 

10 42 2B1 

C1 

10 

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

To Seven Other Channels 
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SN74LVC16544 
16-81T REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS351-MARCH 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 (except I/O ports) (see Note 1) ......................••.•..•... -0.5 V to 4.6 V 
Input voltage range, VI (I/O ports) (see Notes 1 and 2) .......................... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ..........•.....•..............•. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) ...............................................•.......... -50 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ...•.......................•.•...•.•....... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee> ............................................. ±50 mA 
Continuous currentthrough Vee or GND ................................................. ±100 mA 
Maximum power dissipation at TA" 55°C (in still air): 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 retings" 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 voltage ratings may be exceedEld If \111;1 Input and output olamp-current ratings ara observed. 
2. This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 3) 
MIN MAX 

Vee Supply voltage 2.7 3.6 

VIH High-level input voltage Vee - 2.7 Vto 3.6 V 2 

VIL Low-level Input voltage Vee - 2.7 Vto 3.6 V 0.8 

VI Input voltage 0 Vee 

Vo Output voHage 0 Vee 

Vee- 2•7V -12 
IOH High-level output current 

Vee- 3V -24 

Vee- 2•7V 12 
IOL Low-level output current 

Vee- 3V 24 

At/flY Input transition rise or fall rate 0 10 

TA Operating free-air temperature -40 85 

NOTE 3: Unused or floating control pins must be held high or low. 
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SN74LVC16544 
16·BIT REGISTERED TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS351 - MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt 
10H = -100 JJA MINto MAX 

2.7V 
VOH IOHK-12mA 

3V 

10H =-24 mA 3V 

10L = 100 JJA MINto MAX 

VOL 10L= 12mA 2.7V 

IOL=24mA 3V 

II Control inputs VI = Vee or GND 3.6 V 

VI =0.8V 
II (hold) A or B ports 3V 

VI=2V 

10Z:t: Vo - Vee or GND 3.6V 

ICC VI = Vee or GND, 10=0 3.6 V 

alec 
Vee = 3 Vto3.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei Control inputs VI = Vee or GND 3.3V 

eio A or B ports Vo = Vee or GND 3.3 V 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
:t: For 1/0 ports, the parameter 10Z includes the input leakage current. 
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MIN MAX UNIT 

Vee-0.2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 JJA 
75 

-75 
JJA 

±10 JJA 
40 JJA 

500 JJA 

pF 

pF 
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• Member of the Texas Instruments 
W/debus™ Family 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Supports Unregulated Battery Operation 
Down t02.7V 

• typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 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 Smail-Outline (DL) and Thin Shrink 
Smail-Outline (DGG) Packages 

description 

This 16-bit bus transceiver and register is 
designed for low-voltage (3.3 V) VCC operation. 

The SN74LVC16646 can be used as two 8-bit 
transceivers or one 16-bit transceiver. The device 
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. 

SN74LVC16646 
16·BIT BUS TRANSCEIVER AND REGISTER 

WITH 3·STATE OUTPUTS 
1993 - REVISED MARCH 1994 

DGG OR DL PACKAGE 
(TOP VIEW) 

1DIR 1 
1ClKAB 2 

1A1 
1A2 
Vee 
1A3 
1A4 9 
1A5 

GND 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 
Vee 
2A7 
2A8 

GND 
2SAB 

2CLKAB 

10E 
1CLKBA 
1SBA 
GND 
1B1 
1B2 
Vee 
1B3 
184 
1B5 
GND 
1B6 
187 
188 
2B1 
2B2 
2B3 
GND 
284 
2B5 
2B6 
Vee 
2B7 
2B8 
GND 
2SBA 
2CLK8A 

2DIR 20E """-__ .I" 

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 SN74LVC16646 .. 

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. 

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 SN74LVC16646 is characterized for operation from -40°C to 85°C. 
EPle and Widebus are trademarks of Texas Instruments Incorporated. 
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SN74LVC16646 
16·BIT BUS TRANSCEIVER AND REGISTER 
WITH 3·STATE OUTPUTS 
SCAS318 - NOVEMBER 1993- REVISED MARCH 1994 

I I I I I I 

~ 
OE DIR CLKAB CLKBA SAB SBA 
L L X X X L 

REAL-TIME TRANSFER 
BUSBTOBUSA 

~ 
OE DIR CLKAB CLKBA SAB SBA 
X X i X X X 
X X X i X X 
H X i i X X 

STORAGE FROM 
A, B,ORAAND B 

OE 
L 

OE 
L 
L 

c( 
en 
::l 
III 

DIR 
H 

DIR 
L 
H 

~ 
CLKAB CLKBA SAB 

X X L 

REAL-TIME TRANSFER 
BUSATOBUSB 

~ 
CLKAB CLKBA SAB 

X H or L X 
H orL X H 

TRANSFER STORED DATA 
TOAAND/ORB 

Figure 1. Bus-Management Functions 
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logic symbolt 

10E 
10lR 

1CLKBA 

lSBA 

1CLKAB 

lSAB 

20E 

20lR 

2CLKBA 

2SBA 

2CLKAB 

2SAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

lA8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

56 
" 1 
" L 

55 

54 

2 

3 

29 ,.... 

28 ,.... 

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 

Gl0 

10 EN8 [BA] 
10 EN9[AB] 

C11 
G12 

C13 

G14 ., 
>1 5 

Vl 51 

60 7 ~1 

1 7 

SN74LVC16646 
16-BIT BUS TRANSCEIVER AND REGISTER 

WITH 3-STATE OUTPUTS 
SCAS318 - NOVEMBER 1993 - REVISED MARCH 1994 

r 52 
40 

~ 
1Bl 

2V 

51 
1B2 

49 
183 

48 
1B4 

47 
1B5 

45 
1B6 

44 
1B7 

43 
188 

42 
~1 12 110 

--.J 
281 

va 12 1 

130 14 ~1 

1 14 
9V 

41 

40 

38 

37 

36 

34 

33 

2B2 

2B3 

284 

2B5 

286 

287 

2B8 

tThis symbol is in accordancE:! with ANSIIIEEE Std 91-1984 and lEG Publication 617-12. 
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SN74LVC16646 
16·BIT BUS TRANSCEIVER AND REGISTER 
WITH 3·STATE OUTPUTS . 
SCAS318 - NOVEMBER 1993 - REVISED MARCH 1994 

logic diagram (positive logic) 

1DIR -'--+--LJ 

1CLKBA ....;:.:.---t---------J ~>-------_h 

8-50 

1SBA ....::...:.----1....-1 >-<~------, 

1CLKAB 

1SAB ----Hf-+-! ~~---..., 
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1 of 8 Channels 

1 A 1 ....;5=----++--M~ 
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20E 

28 
2DIR 

30 
2CLKBA 

2SBA 

2CLKAB 
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t-+-H:-+f_4;=.2 2B1 
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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 HorL X 

L L X X X 

L L X H or L X 

L H X X L 

L H H or L X H 

SN74LVC16646 
16·BIT BUS TRANSCEIVER AND REGISTER 

WITH 3·STATE OUTPUTS 
SCAS318 - NOVEMBER 1993 - REVISED MARCH 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 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. 

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 (except 1/0 ports) (see Note 1) ................................ -0.5 V to 4.6 V 
Input voltage range, VI (1/0 ports) (see Notes 1 and 2) .......................... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vecl ............................................. ±50 mA 
Continuous current through Vee or GN 0 ....•............................................ ± 1 00 mA 
Maximum power dissipation at T A = 55°C (in still air): 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 voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This value is limited to 4.6 V maximum. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

VIH High-level input voHage Vee = 2.7 V to 3.6 V 

VIL Low-level input voHage Vee = 2.7 Vto 3.6 V 

VI Input voHage 

Vo Output voltage 

Vee - 2.7 V 
IOH High-level output current 

Vee=3V 

Vee=2.7V 
IOL Low-level output current 

Vee=3V 

at/av Input transition rise or fail rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating control PinS must be held high or low. 
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SN74LVC16646 
16-BIT BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 
SCAS318 - NOVEMBER 1993 - REVISED MARCH 1994 

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

"tJ 
:0 

PARAMETER 

VOH 

VOL 

" 
Control inputs 

"(ho'd) A orB ports 

10Z:!: 

iCC 

boice 

ei Control inputs 

eio A or B ports 

TEST CONDITIONS VCCt 
10H = -100 IlA MIN to MAX 

'OH--12mA 
2.7V 

3V 

'OH=-24mA 3V 

10L = 100 IlA MINto MAX 

'OLa 12mA 2.7V 

IOL=24 mA 3V 

V, • VCC or GND 3.6V 

V,.O.SV 

V,_2V 
3V 

Va = VCC or GND 3.6V 

VI = Vee or GND, iO=O S.6V 

Vee = 3 Vto3.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

VI = Vee or GND 3.3V 

Va = Vce or GND 3.3 V 

o t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
C :!: For I/O ports, the parameter 10Z includes the input leakage current. 

c: 
£l 
"tJ 
:0 
m 
< -m 
:E 
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MIN MAX UNIT 

VCC-0.2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 IlA 
75 

-75 
IlA 

±10 IlA 
40 ~ 

500 IlA 

pF 

pF 



• Member of the Texas Instruments 
Wldebus™ Family 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Bus-Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulidown 
Resistors 

• Package Options Include Plastic 300-mil 
Shrink Smail-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 16-bit bus transceiver and register is 
deSigned for low-voltage (3.3 V) VCC operation. 

The SN74LVC16652 consists of D-type flip-flops 
and control circuitry arranged for multiplexed 
transmission of data directly from the data bus or 
from the internal storage registers. The device can 
be used as two 8-bit transceivers or one 16-bit 
transceiver. 

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 
SN74LVC16652. 

SN74LVC16652 
16·BIT BUS TRANSCEIVER AND REGISTER 

WITH 3·STATE OUTPUTS 
SCAS319 - NOVEMBER 1993 - REVISED MARCH 1994 

DGG OR DL PACKAGE 
(TOP VIEW) 

10EAB 1 lOEBA 
1CLKAB 1CLKBA 

lSAB lSBA 
GND 4 GND 

lB1 
lB2 

Vee Vee 
lA3 lB3 

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 
2SAB 2SBA 

2CLKAB 2CLKBA 
20EAB 20EBA 

Data on the A or B bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the 
appropriate clock (CLKAB or CLKBA) inputs regardless of the levels on the select-control or output-enable 
inputs. When SAB and SBA are in the real-time transfer mode, it is also possible to store data without using the 
internal D-type flip-flops by simultaneously enabling OEAB and OEBA. In this configuration, each output 
reinforces its input. Thus, when all other data sources to the two sets of bus line are at high impedance, each 
set of bus lines remains at its last level configuration. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVC16652 is characterized for operation from -40°C to 85°C. 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW I_on concerns prod_In the formative or 
doo!an phaso 01 development Cha_tic daIB and other 
speclflcailon. are doolgn goals. T .... in.trumenIB ........ the rlghtto 
chango or discontinue _ procIUC18 without nodce. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1994. Texas Instruments Incorporated 

8-53 

== w 
5> 
w 
a: 
Q. 

b 
::J 
C 
o 
a: 
Q. 



"'C 
:0 o 
C c: 
~ 
1:1 
:0 m 
< -m :e 

SN74LVC16652 
16-BIT BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 
SCAS319 - NOVEMBER 1993 - REVISED MARCH 1994 

I I I I I I 

'--..r-----I 
OEAB OEBA CLKAB CLKBA SAB SBA 

L L X X X L 

REAL-TIME TRANSFER 
BUSBTOBUSA 

'--..r-----I 
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 

I I I I I I 

'--..r-----I 
OEAB OEBA CLKAB CLKBA SAB 

H H X X L 

REAL-TIME TRANSFER 
BUSATOBUSB 

'--..r-----I 
OEAB OEBA CLKAB CLKBA SAB 

H L H orL HorL H 

TRANSFER STORED DATA 
TOAAND/ORB 

Figure 1. Bus-Management Functions 
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logic symbolt 

10EBA 

10EAB 

lCLKBA 

lSBA 

lCLKAB 

lSAB 
20EBA 

20EAB 

2CLKBA 

2SBA 
2CLKAB 

2SAB 

lAl 

lA2 

lA3 

lA4 

lA5 

lA6 

lA7 

lA8 

2Al 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

56 I"-

1 

55 

54 

2 

3 

29 I"-

28 

30 

31 
27 

26 

5 

-L 
6 

8 

9 

10 

12 

13 

14 

15 

J 
16 

17 

19 

20 

21 

23 

24 

ENl [BA] 

EN2 [AB] 

C3 

G4 

C5 

G6 

EN7[BA] 

EN8[AB] 

C9 

Gl0 
Cll 

G12 , 
~1 

Vl 

5D 6 

1 6 

~1 

V7 

llD 12 

1 12 
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r 
52 

4 3D 

W 4 1 

lBl 

~1 
2V r---

51 
lB2 

49 
lB3 

48 
lB4 

47 
lB5 

45 
lB6 

44 
lB7 

43 
lB8 

42 
10 9D 

U 10 1 

2Bl 

~1 
8V r---

41 
2B2 

40 
2B3 

38 
2B4 

37 
2B5 

36 
2B6 

34 
2B7 

33 
2B8 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
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logic diagram (positive logic) 

10EAB 

1CLKBA-='----t---------I ~-------h 

1SBA -=...!----I ......... >-<~------, 

1CLKAB 

1SAB -"----1-1 ......... >-1~----, 

f-+-+-!-++.....;;5_2 1 B1 

~--------------~vr----------------J 
To Seven Other Channels 

20EAB 

2CLKBA 

2SBA 

2CLKAB 

2SAB 
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INPUTS 

SN74LVC16652 
16-BIT BUS TRANSCEIVER AND REGISTER 

WITH 3·STATE OUTPUTS 
SCAS319 - NOVEMBER 1993 - REVISED MARCH 1994 

FUNCTION TABLE 

DATAI/Ot 

OEAB OEBA CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8 
OPERATION OR FUNCTION 

L H H or L H or L X X Input Input Isolation 

L H 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:t: X Input Output Store A in both registers 

L X HorL i X X Unspecified:t: Input Hold A, store B 

L L i i X X:t: Output Input Store B in both registers 

L L X X X L Output Input Real-time B data to A bus 

L L X 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 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. 

:t: Select control = L; clocks can occur simultaneously. 
Select control = H; clocks must be staggered in order to load both registers. 

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 (except I/O ports) (see Note 1) ................................ -0.5 V to 4.6 V 
Input voltage range, VI (1/0 ports) (see Notes 1 and 2) .......................... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ..........................•...... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) ......................•................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee> .................................•......... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vee) ..........................•.................. ±50 mA 
Continuous current through Vee or GND ................................................. ± 1 00 mA 
Maximum power dissipation at TA = 55°C (in still air): 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 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 f()r extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This value is limited to 4.6 V maximum. 
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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 

Vo Output voltage 

10H High-level output current 

10L Low-level output current 

Il.tlll.v Input transition rise or fall rate 

TA Operating free-air temperature 

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

MIN MAX UNIT 

2.7 3.6 V 

Vee - 2.7 V to 3.6 V 2 V 

Vee - 2.7 V to 3.6 V 0.8 V 

0 Vee V 

0 Vee V 

Vee- 2.7V -12 
mA 

Vee=3V -24 

Vee = 2.7 V 12 
mA 

Vee~3V 24 

0 10 ns/V 

-40 85 ·e 

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

PARAMETER TEST CONDITIONS VCCt 
10H - -100 IlA MINto MAX 

2.7V 
VOH IOH=-12rnA 

3V 

IOH=-24mA 3V 

10L = 100 IlA MINto MAX 

VOL IOL=12rnA 2.7V 

IOL-24 rnA 3V 

II Control inputs VI = Vee or GND 3.6V 

VI =0.8 V 
II (hold) A or B ports 3V 

VI=2V 

10Z* Vo - Vce or GND 3.6V 

ICC VI = Vee or GND, 10=0 3.6V 

t..lee 
Vee- 3 Vto3.6 v, One input at Vee - 0.6 V, 
Other inputs at Vce or GND 

ei Control inputs VI = Vee or GND 3.3V 

eio A or B ports Vo - Vee or GND 3.3V 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
* For I/O ports, the parameter 10Z includes the input leakage current. 
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• Member of the Texas Instruments 
Widebus™ Family 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Supports Unregulated Battery Operation 
Down t02.7V 

• Typical VOLP (Output Ground Bounce) 
< O.S V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, T A = 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/Pulidown 
Resistors 

• Package Options Include Plastic 30o-mil 
Shrink Smail-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 16-bit registered transceiver is designed for 
low-voltage (3.3 V) VCC operation. 

The SN74LVC16952 contains two sets of D-type 
flip-flops for temporary storage of data flowing in 
either direction. It 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 

DGG OR DL PACKAGE 
(TOP VIEW) 

10EAB 
1CLKAB 

1CEAB 
GND 

1A1 

Vcc 
1A3 
1A4 
1A5 

GND 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 
Vcc 
2A7 
2A8 

GND 

1 

9 

10EBA 
1CLKBA 
1CEBA 
GND 
1B1 
1B2 
Vcc 
1B3 
1B4 
1B5 
GND 
1B6 
1B7 
1B8 
2B1 
2B2 
2B3 
GND 
2B4 
2B5 
2B6 
Vcc 
2B7 
2B8 
GND 

2CEAB 2CEBA 
2CLKAB 2CLKBA 
20EAB "'1...; __ 1' 20EBA 

CLKBA) input provided that the clock-enable (CEAB or CEBA) input is low. Taking the output-enable (OEAB or 
OEBA) input low accesses the data on either port. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74LVC16952 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLEt 

INPUTS OUTPUT 

CLKENAB CLKAB OEAB A B 

H X L X BO:!: 

x L 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. 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concern. products In the formative or 
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logic symbolt 

10EBA 
56 

" 
1CLKENBA 

54 
" 

1CLKBA 
55 

10EAB 
1 r-. 

1CLKENAB 
3 

" 2 
1CLKAB 

20EBA 
29 r-. 

2CLKENBA 
31 

" 
2CLKBA 

30 

20EAB 
28 r-. 

2CLKENAB 
26 "-
27 

2CLKAB 

5 
1A1 

L 
6 

1A2 
8 

1A3 
9 

1A4 
10 

1A5 
12 

1A6 
13 

1A7 
14 

1A8 
15 

2A1 
L 

16 
2A2 

17 
2A3 

19 
2A4 

20 
2A5 

21 
2A6 

23 
2A7 

24 
2A8 

EN3 

G1 

1C5 

EN4 

G2 

2C6 

EN9 

G7 

7C11 

EN10 

G8 

8C12 , r 
V3 50 

~ 60 4V 

V9 110 
~ 120 10V 

tThls symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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logic diagram (positive logic) 
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1CLKENBA 

t-__ ....;55::::. 1CLKBA 
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I L.. _______ _ _________ .J 

r-----I 1 of 8 
I Channels 

15 
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I 
I 
I 
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To Seven other Channels 

-----, 
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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 4.6 V 
Input voltage range, VI (except 1/0 ports) (see Note 1) ................................ -0.5 V to 4.6 V 
Input voltage range, VI (1/0 ports) (see Notes 1 and 2) .......................... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 rnA 
Continuous output current, 10 (VO = 0 to Vecl ............................................. ±50 rnA 
Continuous current through Vee or GND ................................................. ±100 rnA 
Maximum power dissipation at TA = 55°e (in still air): 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 pennanent 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 vo!tage ratings may be exceeded if the input and ot..!tput clamp-current ratings are cbser.:ed. 
2. This value is limHed to 4.6 V maximum. 

recommended operating conditions (see Note 3) 

vee Supply voltage 

VIH High-level input voltage Vee = 2.7 V to 3.6 V 

VIL Low-level input voltage Vee - 2.7Vt03.6 V 

VI Input voltage , 

Vo Output voltage 

Vee = 2.7 V 
IOH, High-level output current 

Vee=3V 

Vee=2.7V 
IOL Low-level output current 

Vee=3V 

AtlAv Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 3: Unused or floating control pins must be held high or low. 
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MIN MAX 

2.7 3.6 

2 

0.8 

0 Vee 
0 Vee 

-12 

-24 

12 

24 

0 10 

-40 85 

UNIT 

V 

V 

V 

V 

V 

mA 

mA 

ns/V 

·e 



SN74LVC16952 
16·81T REGISTERED TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS320 - NOVEMBER 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt MIN MAX UNIT 

10H =-100 IIA MINto MAX Vee-0.2 

2.7V 2.2 
VOH IOH=-12mA V 

3V 2.4 

IOH=-24mA 3V 2 

10L = 100 IIA MINto MAX 0.2 

VOL 10L= 12 rnA 2.7V 0.4 V 

IOL=24 rnA 3V 0.55 

II Control inputs VI = Vee or GND 3.6V ±5 IIA 
VI= 0.8 V 75 

II(hold) A or B ports 3V IIA 
VI =2V -75 

10Z:j: Vo = Vee or GND 3.6V ±10 IIA 
ICC VI = Vee or GND, 10=0 3.6 V 40 IIA 

.::l.lee 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 

500 IIA Other inputs at Vee or GND 

ei Control inputs VI = Vee or GND 3.3 V pF 

eio A or B ports VO-VeeorGND 3.3 V pF 
.. t For conditions shown as MIN or MAX, use the appropnate values under recommended operating conditions. 

:j: For 1/0 ports, the parameter 10Z includes the input leakage current. ' 
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ALVC Widebus™ 
Features 

• State-of-the-art 0.6-J.l. EPIC-mnol CMOS 
process 

• No input-diode clamp to Vee 

• Low standby current (20 JIA) 

• -24-mA/24-mAdrive current 

• 2.7-V to 3.6-V Vee range 

• JEDEC SSOP Widebus™ and EIAJ 
TSSOP Shrink Widebus™ packaging 

Benefits 

• Propagation delays as fast as 4 ns 
maximum for improved performance 

• Saves power, extends battery life 

• Drives transmission lines down to 50 n 
• Fully characterized for unregulated battery 

operation 

• Saves board space and weight; TSSOP 
compatible with PCMCIA standards 



• Member of the Texas Instruments 
W/debus™ Family 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Designed to Facilitate Incident-Wave 
Switching for line Impedances of 50 Q 
or Greater 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Bus-Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulidown 
Resistors 

• Package Options Include Plastic 30e-mil 
Shrink Small-Outline (Dl) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 16-bit buffer/driver is designed for 2.7-V to 
3.6-V Vee operation. 

The SN74ALVC16240 is designed specifically to 
improve both the performance and density of 
3-state memory address drivers, clock drivers, 
and bus-oriented receivers and transmitters. 

The device can be used as four 4-bit buffers, two 
8-bit buffers, or one 16-bit buffer. It provides 
inverting outputs and symmetrical DE (active-low 
output-enable) inputs. 

SN74ALVC16240 
16-BIT BUFFER/DRIVER 

WITH 3-STATE OUTPUTS 
SCAS415 - JANUARY 1993 - REVISED MARCH 1994 

DGG OR DL PACKAGE 
(TOP VIEW) 

10E 
1Y1 
1Y2 

GND 4 

2Y4 
3Y1 
3Y2 

GND 
3Y3 
3Y4 
Vee 
4Y1 
4Y2 

GND 
4Y3 
4Y4 
40E 

37 
36 
35 
34 
33 
32 
31 
30 
29 
28 

20E 
1A1 
1A2 
GND 
1A3 
1A4 
Vee 
2A1 
2A2 
GND 
2A3 
2A4 
3A1 
3A2 
GND 
3A3 
3A4 
Vee 
4A1 
4A2 
GND 
4A3 
4A4 
30E 

The SN74ALVC16240 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 SN74ALVC16240 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 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Infonna1lon concern. ~uct8ln the formative or =n phaso 01 development. Characllrisllc _ and 01llar 
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SN74ALVC16240 
16·BIT BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCAS415-JANUARY 1993-.REVISED MARCH 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 
1'17 1Y1 

3 
1Y2 

5 
1Y3 

6 
1Y4 

8 
2'17 2Y1 

9 
2Y2 

11 
2Y3 

12 
2Y4 

3'17 
13 

3Y1 
14 

3Y2 
16 

3Y3 
17 

3Y4 

4'17 
19 

4Y1 
20 

4Y2 
22 

4Y3 
23 

4Y4 

t This symbol is in accordance with ANSIIIEEE Std 91-1984 
and IEC Publication 617-12. 
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10E 

1A1 

1A2 

1A3 

1A4 

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 

9 2Y2 

11 
2Y3 

12 
2Y4 

13 3Y1 

14 3Y2 

16 
3Y3 

17 3Y4 

19 4Y1 

2.0 4Y2 

22 4Y3 

23 
4Y4 



SN74ALVC16240 
16-BIT BUFFER/DRIVER 

WITH 3-STATE OUTPUTS 
SCAS415 - JANUARY 1993 - REVISED MARCH 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 4.6 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee> ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±100 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 condHions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This value is limited to 4.6 V maximum. 
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. 

recommended operating conditions 

VCC 

VIH 

VIL 

VI 

Vo 

IOH 

IOL 

I1t1lJ.v 

TA 

Supply voltage 

High-level input voltage 

Low-level input voltage 

I nput voltage 

Output voltage 

High-level output current 

Low-level output current 

Input transition rise or fall rate 

Operating free-air tempereture 

VCC = 2.7 V to 3.6 V 

VCC = 2.7 V to 3.6 V 

Vec = 2.7 V 

VCC=3V 

VCC = 2.7 V 

VCC=3V 

~1EXAS 
INSTRUMENTS 
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MIN MAX UNIT 

2.7 3.6 V 

2 V 

0.8 V 

0 VCC V 

0 VCC V 

-12 
rnA 

-24 

12 
rnA 

24 

0 10 nsN 

-40 85 ·C 
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SN74ALVC16240 
16·BIT BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCAS415-JANUARY 1993-REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt MIN MAX UNIT 

10H = -100 jIA MINto MAX Vee-0.2 

2.7V 2.2 
VOH IOH=-12mA V 

3V 2.4 

IOH=-24mA 3V 2 

10L = 100 jIA MIN to MAX 0.2 

VOL 10L= 12 mA 2.7V 0.4 V 

IOL=24 mA 3V 0.55 

II VI - Vee or GND 3.6V ±5 JIA 
VI =0.8V 75 

II(hold) 3V JIA 
VI=2V -75 

10Z Vo = Vee or GND 3.6V ±10 jIA 

ICC VI = Vee or GND, 10=0 3.6V 40 jIA 

boice 
Vee=3Vt03.6V, One input at Vee - 0.6 V, 

750 JIA Other inputs at Vee or GND 

ei VI = Vee or GND 3.3 V pF 

Co Vo - Vee or GND 3.3V pF 

o t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
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SN74ALVC16244 
16·BIT BUFFER/DRIVER 

WITH 3·STATE OUTPUTS 
SCAS250 - 1993 - REVISED JANUARY 1994 

• Member of the Texas Instruments 
W/debus™ Family 

• EPle™ (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Designed to Facilitate Incident-Wave 
Switching for Line Impedances of 50 (2 

or Greater 

• Bus-Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Package Options Include Plastic 30o-mll 
Shrink Smail-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This l6-bit buffer/driver is designed for 2.7-V to 
3.6-V Vee operation. 

The SN74ALVC16244 is designed specifically to 
improve both the performance and density of 
3-state memory address drivers, clock drivers, 
and bus-oriented receivers and transmitters. 

The device can be used as four 4-bit buffers, two 
8-bit buffers, or one 16-bit buffer. It provides true 
outputs and symmetrical OE (active-low output
enable) inputs. 

Active bus-hold circuitry is provided to hold 
unused or floating data inputs at a valid logic level. 

DGG OR DL PACKAGE 
(TOP VIEW) 

10E 1 20E 
1Yl lA1 
lY2 lA2 

GND 4 GND 
lY3 lA3 
lY4 lA4 
Vee Vee 
2Yl 2A1 
2Y2 2A2 

GND GND 
2Y3 11 2A3 
2Y4 2A4 
3Y1 3Al 
3Y2 3A2 

GND GND 
3Y3 3A3 
3Y4 3A4 
Vee Vee 
4Yl 4A1 
4Y2 4A2 

GND GND 
4Y3 4A3 
4Y4 4A4 
40E 30E 

The SN74ALVC16244 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 SN74ALVC16244 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each 4-blt buffer) 

INPUTS OUTPUT 
OE A Y 

L H H 

L L L 

H X Z 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Informaaon COIIC8III8 products In Il1o formaave Of 
design pho.. of doveiopmenL eha_1Ie _ and _ 
apac_ao .. are daalgn goala. T .... lnstrumenlB ......... Il10 ~ghllO 
chango or dlaconunue_ products whhoUI nOlico. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1994, Texas Instruments Incorporated 
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SN74ALVC16244 
16-BIT BUFFER/DRIVER 
WITH a-STATE OUTPUTS 
SCAS250 - JANUARY 1993 - REVISED JANUARY 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 , r 

1 1V' 

1 2V' 

1 3V' 

1 4V' 

2 

3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

3Y1 

3Y2 

3Y3 

3Y4 

4Y1 

4Y2 

4Y3 

4Y4 

t This symbol is in accordance with ANSI/IEEE Sid 91-1984 and 
lEG Publication 617-12. 
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1A1 

1A2 

1A3 

1A4 

20E 

2A1 

2A2 

2A3 

2A4 

30E 

3A1 

3A2 

3A3 

3A4 

40E 

4A1 

4A2 

4A3 

4A4 
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47 

46 

44 

43 

48 

41 

40 

38 

37 

25 

36 

35 

. 33 

32 

24 

30 

29 

27 

26 

>--4_-!2~ 1Y1 

>--4_-!3=- 1Y2 

5 
>--4---':"" 1Y3 

>-___ 6~ 1Y4 

>--4_-.:8=- 2Y1 

>--4_-.:9=- 2Y2 

11 
>--4-- 2Y3 

12 
>---- 2Y4 

>--+_",,13,- 3Y1 

>--+_..:..14,- 3Y2 

>--4_...:..16=- 3Y3 

>-___ 17_ 3Y4 

>--+_",,19,- 4Y1 

>--4_..:::20=- 4Y2 
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>--+-- 4Y3 
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SN74ALVC16244 
16·BIT BUFFER/DRIVER 

WITH 3·STATE OUTPUTS 
SCAS250 - JANUARY 1993 - REVISED JANUARY 1994 

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 4.6 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl ........................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ± 1 00 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 voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This value is IimHed to 4.6 V maximum. 
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. 

recommended operating conditions 

VCC 

VIH 

VIL 

VI 

Vo 

IOH 

IOL 

At/I:N 

TA 

Supply voltage 

High-level input voltage 

Low-level input voltage 

Input voltage 

Output voltage 

High-level output current 

Low-level output current 

Input transition rise or fall rate 

Operating free-air temperature 

VCC = 2.7 Vto 3.6 V 

VCC - 2.7 Vto 3.6 V 

Vcc= 2.7 V 

VCC=3V 

VCC= 2.7 V 

VCC=3V 
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MIN MAX UNIT 

2.7 3.6 V 

2 V 

0.8 V 

0 VCC V 

0 VCC V 

-12 
rnA 

-24 

12 
mA 

24 

0 10 ns/V 

-40 85 ·C 
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SN74ALVC16244 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCAS250 - JANUARY 1993 - REVISED JANUARY 1994 

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

PARAMETER TEST CONDITIONS Vcct MIN TYP MAX UNIT 

10H - -100 IIA MIN to MAX Vec-O•2 

2.7V 2.2 
VOH IOH=-12mA V 

3V 2.4 

IOH--24mA 3V 2 

10L = 100 IIA MINto MAX 0.2 

VOL 10L= 12mA 2.7V 0.4 V 

IOL=24 mA 3V 0.55 

II Inputs VI = Vce or GND 3.6V ±5 IlA 
VI =0.8V 75 

II (hold) Data pins 3V IlA 
VI=2V -75 

10Z Vo - VCC or GND 3.SV ±10 IlA 
iCC VI - Vee or GND, 10=0 ~ D \1 40 .. A ..,.v v ..,.. 
Ll.lec 

VCC = 3 Vto 3.6 V, One input at VCC - 0.6 V, 
750 IlA Other Inputs at VCC or GND 

Ci VI = VCC or GND 3.3V 3.5 pF 

Co Vo - VCC or GND 3.3 V pF 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 4) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpd A Y 

ten OE y 

!dis OE y 

NOTE 4: Load CircUit and voltage waveforms are shown In Section 1. 

operating characteristics, Vee = 3.3 V, TA = 250 C 
PARAMETER 

Cpd Power dissipation capacitance per bit 
I Outputs enabled 

I Outputs disabled 

~TEXAS 
INSTRUMENTS 

Vcc = 3.3 V ± 0.3 v VCC=2.7V 

MIN TYP MAX MIN MAX 

1 2.2 3.6 4 

1 2.7 5 6 

1 2.9 5 5.2 

TEST CONDITIONS TYP 

CL= 50 pF, f= 10 MHz 
16 

t----s 
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UNIT 

ns 

ns 

ns 

UNIT 

pF 



• Member of the Texas Instruments 
Wldebus™ Family 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Designed to Facilitate Incident-Wave 
Switching for line Impedances of 50 (2 

or Greater 

• Bus-Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Package Options Include Plastic 30o-mil 
Shrink Small-Outline (Dl) and Thin Shrink 
Small-Outline (DGG) Pacla:iges 

description 

This 16-bit (dual-octal) noninverting bus 
transceiver is designed for 2.7-V to 3.6-V Vee 
operation. 

The SN74ALVC16245 is designed for 
asynchronous communication between data 
buses. The control function implementation 
minimizes external timing requirements. 

This device can be used as two 8-bit transceivers 
or one 16-bit transceiver. It allows data 
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. 

SN74ALVC16245 
16·BIT BUS TRANSCEIVER 

WITH 3·STATE OUTPUTS 

DGG OR DL PACKAGE 
{TOP VIEW) 

1DIR 1 

183 
184 
Vee 
185 
186 9 

GND 
187 
188 
281 
282 

GND 
283 
284 
Vee 
285 
286 

GND 
287 
288 

2DIR 

38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 

10E 
lAl 
lA2 
GND 
lA3 
lA4 
Vee 
lA5 
lA6 
GND 
lA7 
lA8 
2Al 
2A2 
GND 
2A3 
2A4 
Vee 
2A5 
2A6 
GND 
2A7 
2A8 
20E 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74ALVC16245 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 sta.ndard small-outline packages in the same 
printed-circuit-board area. 

The SN74ALVC16245 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each 8-blt section) 

INPUTS 
OPERATION 

OE DIR 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

EPIC and Widebus are trademarKs of Texas Instruments Incorporated. 

PRODUCT PREVIEW InformaUon ...-no products In !he larmallve or 
d .. lgn phaaa 01 daveIopment Chanlcts~.Uc _ and othor 
spec_ons are d .. lgn goals. ruaslnalrumenll resorvee !he 11gb! to 
change or dlsconUnut lhoee products wlthouillOllce. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1994, Texas Instruments Incorporated 
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SN74ALVC16245 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS419 - JANUARY 1993 - REViseD JANUARY 1994 

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 

46 

44 

43 
41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

"-

-"-
L 

"-
"-

L 

L 

L 

G3 

3EN1 [BA) 
3 EN2 [AB) 

G6 

6EN4 [BA) 
6EN5[AB) , 
'11 <l 

t> 

'14 <l 

t> 

1DIR 

1A1 
r 

2 

0 2'1 

1B1 

3 
1B2 

5 
1B3 

6 
1B4 

8 
185 

9 
1B6 

11 
1B7 

12 

13 
1B8 2DIR 

~ 5'1 

2B1 

14 
2B2 

16 
2B3 

17 
2B4 2A1 

19 
2B5 

20 
2B6 

22 
2B7 

23 
2B8 

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

~TEXAS 
INSTRUMENTS 

1 

47 

24 

36 

9-12 POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

'---v--' 
To Seven Other Channels 

To Seven Other Channels 

48 
10E 

2 
1B1 

25 
20E 

13 
2B1 



SN74ALVC16245 
16-BIT BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS419 - JANUARY 1993 - REVISED JANUARY 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 (except 1/0 ports) (see Note 1) ...•............................ -0.5 V to 4.6 V 
Input voltage range, VI (1/0 ports) (see Notes 1 and 2) .......................... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ± 1 00 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 voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This value is limited to 4.6 V maximum. 
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. . 

recommended operating conditions 

VCC Supply voltage 

VIH High-level input voHage 

VIL Low-level input voHage 

VI Input voHage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

I1t/!J.v I nput transition rise or fall rate 

TA Operating free-air temperature 

VCC=2.7Vt03.6 V 

VCC - 2.7 V to 3.6 V 

VCC=2.7V 

VCC=3V 

VCC=2.7V 

VCC=3V 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75255 

MIN 

2.7 

2 

0 

0 

0 

-40 

MAX UNIT 

3.6 V 

V 

0.8 V 

VCC V 

VCC V 

-12 
rnA 

-24 

12 
mA 

24 

10 ns/V 

85 ·C 
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SN74ALVC16245 
16 .. BIT BUS TRANSCEIVER 
WITH 3·STATE OUTPUTS 
SCAS419 - JANUARY 1993 - REVISED JANUARY 1994 

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

PARAMETER TEST CONDITIONS Vcct MIN 

10H = -100 IIA MINto MAX VCC-0,2 

2.7 V 
VOH IOH=-12 rnA 

3V 

10H =-24 rnA 3V 

10l = 100 IIA MINto MAX 

VOL IOl=12rnA 2.7 V 

10l = 24 rnA 3V 

II Control pins VI = VCC or GND 3.6 V 

II(hold) Datal/Os 
VI = 0.8 V 

3V 
VI=2V 

10Z:!: Vo = VCC or GND 3.6V 

ICC VI- Vee crGND, !O=O 3.6 V 

AICC 
VCC= 3 V to 3.6 V, One input at VCC - 0.6 V, 
Other inputs at VCC or GND 

Ci Control inputs VI = VCC or GND 3.3 V 

Cio A or B ports Vo = VCC or GND 3.3 V 
.. 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions . 
:!: For 110 ports, the parameter 10Z includes the input leakage current. 

2.2 

2.4 

2 

75 

-75 

TYP MAX UNIT 

V 

0.2 

0.4 V 

0.55 

±5 IIA 

IIA 

±10 IIA 
40 ~A: 

750 IIA 

3.5 pF 

pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 4) 

PARAMETER FROM TO 
(INPUT) (OUTPUT) 

too AorB BorA 

ten OE BorA 

tdis OE BorA 

NOTE 4: load circUit and voltage waveforms are shown In Section 1. 

operating characteristics, Vee = 3.3 V, TA = 250 C , 
PARAMETER 

Cpd Power dissipation capacitance per bit 
I Outputs enabled 

I Outputs disabled 

~TEXAS 
INSTRUMENTS 

Vee = 3.3 V±O.3V Vee=2.7V 

MIN TYPt MAX MIN MAX 

1 2.2 3.6 4 

1 2.7 5 6 

1 2.9 5 5.2 

TEST CONDITIONS TYP 

Cl=50pF, f= 10 MHz 
28 

~ 
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UNIT 

ns 

ns 

ns 

UNIT 

pF 



SN74ALVC164245 
16-81T TRANSCEIVER AND 3.3-V TO 5-V SHIFTER 

WITH 3-STATE OUTPUTS 

• Member of the Texas Instruments 
Widebus™ Family 

• EPIC ™ (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Inputs Are TTL-Voltage Compatible 

• Nonlnvertlng Outputs 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Bus-Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulidown 
Resistors 

• Package Options Include Plastic 300-mll 
Shrink Smail-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 16-bit (dual-octal) noninverting bus 
transceiver contains two separate supply rails; 
8 port has Vee8 which is set at 5 V, and A port has 
VeCA which is set to operate at 3.3 V. This allows 
for translation from a 3.3-V to a 5-V environment 
and vice-versa. 

OGG OR OL PACKAGE 
(TOP VIEW) 

48 10E 
181 47 1A1 
182 46 1A2 

GND 45 GND 
183 1A3 
184 6 1A4 

(5 V) VCCB 7 VCCA (3.3 V) 
185 8 1A5 
186 9 1A6 

GND GND 
1A7 

188 37 1A8 
281 36 2A1 
282 35 2A2 

GND 34 GND 
283 33 2A3 
284 32 2A4 

(5 V) VCCB 31 VCCA (3.3 V) 
285 30 2A5 
286 29 2A6 

GND GND 
The SN74ALVC164245 is designed for 287 2A7 
asynchronous communication between data 288 2A8 
buses. The control-function implementation 2DIR 20E 
minimizes external timing requirements. 

1994 

The SN74ALVC164245 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 SN74ALVC164245 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each 8-blt section) 

INPUTS 
OPERATION 

OE OIR 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Intonnallon concerna prGdUCIS In the formatIvo or 
dOllgn plio.. of _prnenL Cha_rlaac data and other 
apaclflcallona 8/8 d88lgn goals. TUM inslnllnlnta ......... the right to 
chango or dlocontlnue _ prGdUCIS wl1hout notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 
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SN74ALVC164245 
16-BIT TRANSCEIVER AND 3.3-V TO 5-V SHIFTER 
WITH 3-STATE OUTPUTS 
SCAS416-MARCH 1994 

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 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

"- G3 

" 
L 

3 EN1 [BA) 
3EN2[AB) 

"- G6 L 6EN4[BA) 
6EN5[AB) , 

L 
V1 <I 

I> 

L 
"74 <I 

I> 

1DIR 

1A1 
r 2 

~ 2"7 

1B1 

3 
1B2 

5 
1B3 

6 
1B4 

II 
1B5 

9 
1B6 

11 
1B7 

12 

13 
1B8 2DIR 

~ 5V 

2B1 

14 
2B2 

16 
2B3 

17 
2B4 2A1 

19 
2B5 

20 
2B6 

22 
2B7 

23 
2B8 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEG Publication 617-12. 
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SN74ALYC164245 
16-BIT TRANSCEIYER AND 3.3-Y TO 5-Y SHIFTER 

WITH 3-STATE OUTPUTS 
SCAS416 - MARCH 1994 

absolute maximum ratings over operating free-air temperature range for VCCB at 5 V (unless 
otherwise noted)t 

Supply voltage range, Vcca ......................................................... -0.5 V to 6 V 
Input voltage range, V, (see Note 1) ......................................... -0.5 V to Vcca + 0.5 V 
Output voltage range, Vo (see Note 1) ...................................... -0.5 V to Vcca + 0.5 V 
Input clamp current, 11K (VI < 0 or V, > Vcca) .............................................. -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vcca) .......................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vcca) ............................................ ±50 mA 
Continuous current through V cca or GND ............................................... ± 1 00 mA 

NOTE 1: This value is limited to 6 V maximum. 

absolute maximum ratings over operating free-air temperature range for VCCA at 3.3 V (unless 
otherwise noted)t 

Supply voltage range, VCCA ....................................................... -0.5 V to 4.6 V 
Input voltage range, V, (except I/O ports) (see Note 2) ................................ -0.5 V to 4.6 V 
Input voltage range, V, (I/O ports) (see Note 2) ............................... -0.5 V to VCCA + 0.5 V 
Output voltage range, Vo (see Note 2) ...................................... -0.5 V to VCCA + 0.5 V 
Input clamp current, 1,K (V, < O) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > VCCA) .......................................... ±50 mA 
Continuous output current, 10 (VO = 0 to VCCA) ............................................ ±50 mA 
Continuous current through V CCA or GND ............................................... ± 1 00 mA 

NOTE 2: This value is limited to 4.6 V maximum. 

absolute maximum ratings over operating free-air temperature range for VCCB at 5 V or for VCCA 
at 3.3 V (unless otherwise noted)f 

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. 

NOTE 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. 
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SN74ALYC164245 
16-81T TRANSCEIYER AND 3;3-Y TO 5-Y SHIFTER 
WITH 3-STATE OUTPUTS 
SCAS416-MARCH 1994 

recommended operating conditions for VCCB at 5 V 

VCCB Supply voltage 

V,H High-level input voltage 

V,L Low-level input voltage 

V, Input voRage 

Vo Output voRage 

IOH High-level output current 

IOL Low-level output current 

At/6.v Input transition rise or fall rate 

TA Operating free-air temperature 

recommended operating conditions for VCCA at 3.3 V 

VCCA Supply voltage 

V,H High-level input voltage 

V,L Low-level input voltage 

V, Input voRage 

Vo Output voRage 

'OH High-level output current 

IOL Low-level output current 

AtlAv I nput transition rise or fall rate 

TA Operating free-air temperature 

VCCA = 2.7 V to 3.6 V 

VCCA = 2.7 V to 3.6 V 

VCCA=2.7V 

VCCA=3V 

VCCA=2.7V 

VCCA=3V 

~TEXAS 
INSTRUMENTS 
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MIN NOM MAX UNIT 
4.5 5 5.5 V 

2 V 

0.8 V 

0 VCCB V 

0 VCCB V 

-24 rnA 

24 mA 

0 10 nsN 

-40 85 ·C 

MIN MAX UNIT 
2.7 3.6 V 

2 V 

0.8 V 

0 VCCA V 

0 VCCA V 

-12 
rnA 

-24 

12 
rnA 

24 

0 10 nsN 

-40 85 ·C 



SN74ALYC164245 
16-81T TRANSCEIYER AND 3.3-Y TO 5-Y SHIFTER 

WITH 3-STATE OUTPUTS 
SCAS416 - MARCH 1994 

electrical characteristics over recommended operating free-air temperature range for Vcce = 5 V 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS VCCB MIN MAX UNIT 

4.5V 4.3 
10H =-100!IA 

5.5V 5.3 
VOH V 

4.5V 3.7 
IOH--24mA 

5.5 V 4.7 

4.5V 0.2 
10L" 100!IA 

5.5V 0.2 
VOL V 

4.5 V 0.55 
IOL=24mA 

5.5 V 0.55 

II I Control pins VI " VCCB or GND 5.5V 5 !IA 

lozt I A or B ports Vo = VCCB or GND 5.5 V !IA 

ICC VI = VCCB or GND, 10=0 5.5V !IA 

.6.1CC:j: One input at 3.4 V, Other inputs at VCCB or GND !IA 

Ci I Control inputs VI - VCCB or GND 5V pF 

Cio I A or B ports Vo - VCCB or GND 5V pF 

3: 
electrical characteristics over recommended operating free-air temperature range for V CCA = 3.3 V W 
(unless otherwise noted) :; 

PARAMETER TEST CONDITIONS VCCAt MIN MAX 

10H --100!IA MINto MAX VCC-0.2 

2.7V 2.2 
VOH IOH=-12mA 

3V 2.4 

10H--24mA 3V 2 

10L" 100!IA MINto MAX 0.2 

VOL IOL=12mA 2.7V 0.4 

IOL=24mA 3V 0.55 

II Control pins VI " VCCA or GND 3.6V 5 

VI = 0.8 V 75 
II(hold) Data I/Os 3V 

VI=2V -75 

10Z:j: Vo " VCCA or GND 3.6V 

ICC VI - VCCA or GND, 10=0 3.6V 

.<lICC§ 
VCCA - 3 Vt03.6 V, One input at VCCA - 0.6 V, 
Other inputs at VCCA or GND 

Ci Control inputs VI = VCCA or GND 3.3V 

Cio A or B ports Vo = VCCA or GND 3.3 V 
.. .. 

t For conditiOns shown as MIN or MAX, use the appropnate values under recommended operaling conditions . 
:j: For I/O ports, the parame1er 10Z includes the input leakage current. 
§ This is the increase In supply current for each input that is at one of the specified TIL voltage levels rather than 0 V or VCCB. 
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UNIT 

V 

V 

!IA 

!IA 

!IA 

!IA 

"!IA 

pF 

pF 
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SN74ALVC16260 
12·BIT TO 24·BIT MULTIPLEXED D·TYPE LATCH 

WITH 3·STATE OUTPUTS 

• EPICTM (Enhanced·Performance Implanted 
CMOS) Submicron Process 

• Member of the Texas Instruments 
W/debus™ Family 

• Supports Unregulated Battery Operation 
Down t02.7V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 

• Typical VOHV (Output Vee Overshoot) 
> 2 V at Vee = 3.3 V, T A = 25°C 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Bus·Hold On Data Inputs Eliminates 
the Need for External Pullup/Pulldown 
Resistors 

• Packaged in Plastic Shrink Small·Outllne 
(DL) and Thin Shrink Small·Outline (DGG) 
Packages 

description 

The SN74ALVC16260 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 andlor demultiplexing of address and 
data information in microprocessor- or bus
interface applications. This device is also useful in 
memory-interleaving applications. 

Three 12-bit I/O ports (Al-A12, lBl-1B12, and 
2Bl-2B12) are available for address and/or data 
transfer. The output-enable (OEl B, OE2B, and 
OEA) inputs control the bus transceiver functions. 
The OEl Band OE2B control signals also allow 
bank control in the A-to-B direction. 

SCAS252- 1993 - REVISED MARCH 1994 

DGG OR DL PACKAGE 
(TOP VIEW) 

OEA OE2B 
LE1B LEA2B 

283 3 284 
GND GND 
282 285 
2B1 286 
Vee Vee 

A1 287 
2B8 

A3 289 
GND 11 GND 

A4 2810 
A5 2811 
A6 2812 
A7 1812 
A8 1811 
A9 1810 

GND GND 
A10 189 
A11 188 
A12 36 187 
Vee 35 Vee 
181 34 186 
182 33 185 

GND 32 GND 
183 184 

LE2B LEA18 
SEL OE18 

Address and/or data information can be stored using the internal storage latches. The latch-enable (LEl 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. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74ALVC16260 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 SN74ALVC16260 is characterized for operation from -40°C to 85°C. 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 
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SN74ALVC16260 
12·81T TO 24·81T MULTIPLEXED D·TYPE LATCH 
WITH 3·STATE OUTPUTS 
SCAS252 - OCTOBER 1993 - REVISED MARCH 1994 

Function Tables 

B TO A (OEB = H) 

INPUTS OUTPUT 
1B 
H 

L 

X 

X 

X 

X 

X 

A 

H 

L 

H 

L 

H 

L 

X 

X 

x 
X 

X 

9-22 

2B SEL LE1B LE2B OEA A 

X H H X L H 

X H H X L L 

X H L X L AO 
H L X H L H 

L L X H L L 
X L X L L AO 
X X X X H Z 

ATOB(OEA=H) 
INPUTS OUTPUTS 

LEA1B 
H 

H 

H 

H 

L 

L 

L 

X 

x 
X 

X 

LEA2B OE1B OE2B 1B 
H L L H 

H L L L 

L L L H 

L L L L 

H L L 180 
H L L 180 
L L L 180 
X H H Z 

X L H Active 

X H L Z 

X L L Active 

~.TEXAS 
INSTRUMENTS 
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2B 
H 

L 

2Bo 

280 
H 

L 

280 
Z 

Z 

Active 

Active 



logic diagram (positive logic) 

LE1B 

LE2B 

LEA1B 

LEA2B 

SEL 

A1 

2 

27 

30 
55 

56 

29 

1 <{>-
28 

8 ~ 
l, 

C1 

1D 

~ 
1 

"1-

SN74ALVC16260 
12·81T TO 24·81T MULTIPLEXED D·TVPE LATCH 

WITH 3·STATE OUTPUTS 
SCAS252 - OCTOBER 1993 - REVISED MARCH 1994 

C1 

23 
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SN74ALVC16260 
12·81T TO 24·81T MULTIPLEXED D·TVPE LATCH 
WITH 3·STATE OUTPUTS 
SCAS252 - OCTOBER 1993 - REVISED MARCH 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 (except I/O ports) (see Note 1) ................................ -0.5 V to 4.6 V 
Input voltage range, VI (I/O ports) (see Notes 1 and 2) .......... : ............... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ........................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package .................. 1 W 

DLpackage .................. 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 input and output positive voltage ratings may be exceeded up to 4.6 V ilthe input and oulputclamp-current ratings are observed. 
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. 
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Vee 

VIH 

VIL 

VI 

Vo 

IOH 

IOL 

!J.t/!J.v 

TA 

9-24 

Supply voltage 

High-level Input voltage 

Low-level input voltage 

I nput voltage 

Output voltage 

High-level output current 

Low-level output current 

I nput transition rise or fall rate 

Operating free-air temperature 

Vee = 2.7 V to 3.6 V 

VCC = 2.7 Vto 3.6 V 

Vee- 2.7V 

Vce- 3V 

VCC=2.7V 

VCC=3V 

~TEXAS 
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MIN 

2.7 

2 

0 

0 

0 

-40 

MAX UNIT 

3.6 V 

V 

0.8 V 

Vee V 

VCC V 

-12 
rnA 

-24 

12 
rnA 

24 

10 nsN 

85 ·C 



SN74ALVC16260 
12·81T TO 24·81T MULTIPLEXED D·TYPE LATCH 

WITH 3·STATE OUTPUTS 
SCAS252-0CTOBER 1993- REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS vcct 
10H - -100 I1A MINto MAX 

VOH IOH=-12mA 
2.7V 

3V 

10H =-24 mA 3V 

10L = 100 I1A MINto MAX 

VOL IOL=12mA 2.7V 

IOL=24mA 3V 

II Inputs VI- Vee or GND 3.6 V 

II(hold) Data pins 
VI-O.BV 

VI=2V 
3V 

10Z Vo - Vee or GND 3.6V 

ICC VI = Vee or GND, 10- 0 3.6 V 

l>.lee 
Vee -3 Vt03.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

Ci VI = Vee or GND 3.3 V 

Co Vo - VCC or GND 3.3 V 
.. .. t For conditions shown as MIN or MAX, use the appropnate values under recommended operating conditions . 

-!I TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

MIN MAX UNIT 

Vee-0.2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 I1A 
75 

-75 
I1A 

±10 I1A 
40 I1A 

750 I1A 

pF 

pF 
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SN74ALVC16269 
12·BIT TO 24·BIT REGISTERED BUS TRANSCEIVER 

WITH 3·STATE OUTPUTS 

• EPICTM (Enhanced·Performance Implanted 
CMOS) Submicron Process 

• Member of the Texas Instruments 
Wldebus™ Family 

• Supports Unregulated Battery Operation 
Down t02.7V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output Vee Overshoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Bus·Hold On Data Inputs Eliminates 
the Need for External Pullup/Pulidown 
Resistors 

• Packaged In Plastic Shrink Small·Outline 
(DL) and Thin Shrink Small·Outline (DGG) 
Packages 

description 

The SN74AlVC16269 is a 12-bit to 24-bit 
registered bus exchanger, which is intended for 
applications where two separate ports must be 
multiplexed onto, or demultiplexed from, a single 
port. It is particularly suitable as an interface 
between sync DRAMs and high-speed 
microprocessors. The SN74AlVC16269 is 
designed specifically for low-voltage (3.3 V) VCC 
operation. 

Data is stored in the internal B-port registers on 
the low-to-high transition of the clock (ClK) input, 
provided that the appropriate ClKENA inputs are 
low. Proper control of these inputs allows two 
sequential 12-bit words to be presented as a 24-bit 
word on the B port. For data transfer in the B-to-A 
direction, a single storage register is provided. 
The select (SEl) line selects 1 B or 2B data for the 
A outputs. The register on the A output permits the 
fastest possible data transfer, thus extending the 
period that the data will be valid on the bus. The 
control pins are registered so that all transactions 
are synchronous with the clock. Data flow is 
controlled by the active-low output enables (OEA, 
OEB1, OEB2). 

7 -OCTOBER 1993- REVISED MARCH 1994 

DGG OR DL PACKAGE 
(TOP VIEW) 

OEA 1 OE82 
OE81 ClKENA2 

283 284 
GND 4 GND 
282 285 
281 286 
Vee Vee 

Al 287 
288 

A3 289 
GND 11 GND 

A4 2810 
A5 2811 
A6 2812 
A7 1812 
A8 1811 
A9 1810 

GND GND 
Ala 189 
All 188 
A12 187 
Vee Vee 
181 186 
182 185 

GND GND 
183 184 
NC ClKENAl 

SEl ClK 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic levei. 

The SN74AlVC16269 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 SN74AlVC16269 is characterized for operation from -40°C to 85°C. 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW I.formauo. co.cor.a products I. 1118 formad .. or 

:":.~.J~:'are~ .. =:~.~...;=c..:::..::ri::: 
c~ange or discontinue these products without noUce. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1994. Texas Instruments Incorporated 
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SN74ALVC16269 
12-BIT TO 24-BIT REGISTERED BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS417 - OCTOBER 1993 - REVISED MARCH 1994 

logic diagram (positive logic) 

LK 
29 

C1 

B1 
2 10 

B2 
56 

CLKENA 1 30 

CLKENA 2 55 

C1 

EL 
28 

1D r--
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10 

r- ---- ---------~------
C1 

I 

A1 

r----- ___ ...J 

L, G~ I 

-5= 
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SN74ALVC16269 
12·BIT TO 24·BIT REGISTERED BUS TRANSCEIVER 

WITH 3·STATE OUTPUTS 

Function Tables 

OUTPUT-ENABLE TABLE 

INPUTS OUTPUTS 

OEA OEB A 1B,2B 

H H Z z 
H L Z Active 

L H Active Z 

L L Active Active 

SCAS417-0CTOBER 1993- REVISED MARCH 1994 

A-TO-B STORAGE TABLE (OEB = l) 
INPUTS OUTPUTS 

ClKENA1 ClKENA2 ClK A 1B 2B 

H H X X 1 Bot 

L X i L L 

L X i H H 

X L i L X 

X L i H X 

B-TO-A STORAGE TABLE (OEA = l) 
INPUTS OUTPUT 

ClK SEl 1B 2B A 

X H X X Aot 

X L X X Aot 

i H L X L 

i H H X H 

i L X L L 

i L X H H 

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

2Bot 

X 

X 

L 

H 

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 (except 1/0 ports) (see Note 1) .......................... -0.5 V to Vee + 0.5 V 
Input voltage range, VI (I/O ports) (see Notes 1 and 2) .......................... -0.5 V to Vee + 0.5 V 
Output voltage range, Va (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Va < 0 or Va > Vee) ........................................... ±50 mA 
Continuous output current, 10 (Va = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±100 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 

: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. The input and output positive voltage ratings may be exceeded up to 4.6 V if the input and output clamp-current ratings are observed. 
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. 
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SN74ALVC16269 
12·BIT TO 24·BIT REGISTERED BUS TRANSCEIVER 
WITH 3·STATE OUTPUTS 
SCAS417 - OCTOBER 1993 - REVISED MARCH 1994 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voRage 

Vo Output voltage 

10H High-level output current 

10L Low-level output current 

At/Av I nput transition rise or fall rate 

TA Operating free-air temperature 

MIN MAX UNIT 

2.7 3.6 V 

Vee=2.7 Vto 3.6 V 2 V 

Vee - 2.7 V to 3.6 V 0.8 V 

0 Vee V 

0 Vee V 

Vee = 2.7 V -12 
mA 

Vee=3V -24 

Vee = 2.7 V 12 
mA 

Vee=3V 24 

0 10 nsN 

-40 85 ·e 

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

PARAMETER TEST CONDITIONS VCCt MIN MAX UNIT 

10H --100 IlA MIN to MAX Vee-0.2 

2.7V 2.2 
VOH 10H =-12 mA V 

3V 2.4 

IOH--24mA 3V 2 

10L -100 IlA MINto MAX 0.2 

VOL IOL=12mA 2.7V 0.4 V 

IOL=24mA 3V 0.55 

II Inputs VI = Vee or GND 3.6V ±5 IlA 
VI_0.8V 75 

II(hold) Data pins 3V IlA 
VI=2V -75 

10Z Vo = Vee or GND 3.6V ±10 IlA 
lee VI - Vee or GND, 10- 0 3.6V 40 j.IA 

.:llee 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 

750 IlA Other inputs at Vee or GND 

ei VI = Vee or GND 3.3V pF 

eio Vo = Vee or GND 3.3V pF 
.. .. t For conditions shown as MIN or MAX, use the appropnate values under recommended operating conditions . 

-!!1 ThxAs 
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SN74ALVC16270 
12·BIT TO 24·BIT REGISTERED BUS EXCHANGER 

WITH 3·STATE OUTPUTS 
SCAS433 - OCTOBER 1993 - REVISED MARCH 1994 

• EPICTM (Enhanced·Performance Implanted 
CMOS) Submicron Process 

• Member of the Texas Instruments 
WldebusTM Family 

• Supports Unregulated Battery Operation 
Down t02.7V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output Vee Overshoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Bus-Hold On Data Inputs Eliminates 
the Need for External Pullup/Pulldown 
Resistors 

• Packaged In Plastic Shrink Small·Outline 
(DL) and Thin Shrink Small-Outline (DGG) 
Packages 

description 

The SN74AlVC16270 is a 12-bit to 24-bit 
registered bus exchanger, which is intended for 
use in applications where data must be 
transferred from a narrow high-speed bus to a 
wide lower-frequency bus. It is designed 
specifically for low-voltage (3.3 V) V CC operation. 

The device provides for synchronous data 
exchange between the two ports. Data is stored in 
the internal registers on the low-to-high transition 
of the clock (ClK) input, provided that the 
appropriate ClKEN inputs are low. The select 
(SEl) line selects 1 B or 2B data for the A outputs. 
For data transfer in the A-to-B direction, a 
two-stage pipeline is provided in the A to 1 B path, 
with a single storage register in the A to 2B path. 
Proper control of the ClKENA inputs allow two 
sequential 12-bit words to be presented 
synchronously as a 24-bit word on the B port. Data 
flow is controled by the active-low output enables 
(OEA, OEB). These control pins are registered so 
that bus direction changes are synchronous with 
the clock. 

DGG OR DL PACKAGE 
(TOP VIEW) 

DEA 1 DEB 
CLKEN1B ClKENA2 

2B3 2B4 
GND 4 GND 

2B5 
2B6 

Vee Vee 
A1 2B7 
A2 9 2B8 
A3 2B9 

GND 11 GND 
A4 2B10 
A5 2B11 
A6 2B12 
A7 1B12 
A8 1B11 
A9 1B10 

GND GND 
A10 1B9 
A11 1B8 
A12 1B7 
Vee Vee 
1B1 1B6 
1B2 1B5 

GND GND 
1B3 1B4 

CLKEN2B CLKENA1 
SEL ClK 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74AlVC16270 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 SN74AlVC16270 is characterized for operation from -40°C to 85°C. 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

PROOUCT PREVIEW In_n oon_. procIuClSln 1II81onnat1 .. or en pha.. of development Cha_ data and oll1er 
lcallons .. design g0818. T .... I .. lrumonlS lIIItII'Y88ihs right to 
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Copyright © 1994, Texas Instruments Inocrporated 
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SN74ALVC16270 
12·BIT TO 24·BIT REGISTERED BUS EXCHANGER 
WITH 3·STATE OUTPUTS 
SCAS433 - OCTOBER 1993 - REVISED MARCH 1994 

logic diagram (positive logic) 

CLK 29 

2 
CLKE N1B 

N2B 
27 

~ CLKE 

CLKE NA1 30 c{>-
CLKE NA2 

55 

OEB 
56 

28 
SEL 

1 ¢1 r----- -- - -OEA 
1 
1 

10 1 
1 
1 C1 < H 
1 
1 

A1 

-- .. " ~.J ~ G~ r-----
8 ~ 1-f-

1" ! 

CE 
'-- f> C1 

10 
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SN74ALVC16270 
12·BIT TO 24·BIT REGISTERED BUS EXCHANGER 

WITH 3·STATE OUTPUTS 
SCAS433 - OCTOBER 1993 - REVISED MARCH 1994 

Function Tables 

OUTPUT·ENABLE TABLE 

INPUTS OUTPUTS 

OEA OEB A 1B,2B 

H H Z z 
H L Z Active 

L H Active Z 

L L Active Active 

A·TO·B STORAGE TABLE (OEB = l) 
INPUTS OUTPUTS 

ClKENA1 ClKENA2 ClK A 1B 2B 

H H X X 1 Bot 2Bot 

L X i L L1 X 

L X i H H1 X 

X L i L X L 

X L t H X H 

1 Two CLK edges are needed to propagate data. 

B-TO·A STORAGE TABLE (OEA = l) 
INPUTS OUTPUT 

ClKEN1B ClKEN2B ClK SEl 1B 2B A 

H X X H X X Act 
X H X L X X Act 
L X i H L X L 

L X i H H X H 

X L i L X L L 

X L t L X H H 
.. 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 (except 1/0 ports) (see Note 1) ............•............. -0.5 V to Vee + 0.5 V 
Input voltage range, VI (I/O ports) (see Notes 1 and 2) ......•......•....•....... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Output clamp current, 10K (VO < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current,lo (VO = 0 to Vee) ................................•.. ,......... ±50 mA 
Continuous current through Vee or GND ..................................•..•........... ± 100 mA 
Maximum power dissipation at T A = 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 

: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-maxlmum-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 input and output positive voltage ratings may be exceeded up to 4.6 V if the input and output clamp-current ratings are observed. 
3. The maximum package power dissipation is calculated using a junction temperature of 1500C and a board trece length of 750 mils. 

For more information, refer to the Package Thermal Considerations application note. 
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SN74ALVC16270 
12·BIT TO 24·BIT REGISTERED BUS EXCHANGER 
WITH 3·STATE OUTPUTS 
SCAS433 - OCTOBER 1993 - REVISED MARCH 1994 ' 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voltage 

Vo Output voltage 

10H High-level output current 

10l low-level output current 

AtlAv Input transition rise or fall rate 

TA Operating free-air temperature 

MIN MAX UNIT 

2.7 3.6 V 

Vee = 2.7 V to 3.6 V 2 V 

Vee = 2.7 Vto 3.6 V 0.8 V 

0 Vee V 

0 Vee V 

Vee=2.7V -12 
mA 

Vee=3V -24 

Vee=2.7V 12 
rnA 

Vee=3V 24 

0 10 ns/V 

-40 85 ·e 

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

PARAMETER TEST CONDITIONS Vcct 
10H = -100 IJA MIN to MAX 

2.7V 
VOH IOH=-12mA 

3V 

IOH=-24mA 3V 

10l ~ 100 IJA MIN to MAX 

VOL lOla 12 rnA 2.7V 

IOl=24mA 3V 

II Inputs VI = Vee or GND 3.6V 

VI =0.8V 
I I (hold) Data pins 3V 

VI=2V 

10Z Vo = Vee or GND 3.6V 

lee VI = Vee or GND, 10=0 3.6V 

~Iee 
Vee=3VIo3.6V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei VI = Vee or GND 3.3V 

eio Vo = Vee or GND 3.3V 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
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Vee-0.2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 IJA 
75 

-75 IJA 

±10 IJA 
40 IJA 

750 IJA 

pF 

pF 



SN74ALVC16271 
12·BIT TO 24·BIT MULTIPLEXED BUS EXCHANGER 

WITH 3·STATE OUTPUTS 

• EPIC ™ (Enhanced·Performance Implanted 
CMOS) Submlcron Process 

• Member of the Texas Instruments 
W/debus™ Family 

• Supports Unregulated Battery Operation 
Down t02.7V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output Vee Overshoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Bus·Hold On Data Inputs Eliminates 
the Need for External Pullup/Pulidown 
Resistors 

• Packaged in Plastic Shrink Small·Outline 
(Dl) and Thin Shrink Small·Outline (DGG) 
Packages 

description 

The SN74AlVC16271 is a 12·bit to 24-bit bus 
exchanger, which is intended for applications 
where two separate data paths must be 
multiplexed onto, or demultiplexed from, a single 
data path. it is particularly suitable as an interface 
between conventional DRAMs and high-speed 
microprocessors. It is designed specifically for 
low-voltage (3.3 V) Vcc operation. 

A data is stored in the internal A-to-B registers on 
the low-to-high transition of the clock (ClK) input, 
provided that the ClKENA inputs are low. Proper 
control of these inputs allow two sequential 
12-bit words to be presented as a 24-bit word on 
the B port. 

SCAS255-0CTOBER 1993-

DGG OR DL PACKAGE 
(TOP VIEW) 

lE1B 
2B3 

GND 
2B2 

A3 
GND 

A4 
A5 
A6 
A7 
A8 
A9 

GND 
A10 
A11 
A12 
Vee 
1B1 
1B2 

GND 
1B3 

lE2B 
SEL ..... _....r 

DEB 
CLKENA2 
2B4 
GND 
2B5 
2B6 
Vee 
2B7 
2B8 
2B9 
GND 
2B10 
2B11 
2B12 
1B12 
1B11 
1B10 
GND 
1B9 
1B8 
1B7 
Vee 
1B6 
1B5 
GND 
1B4 
CLKENA1 
ClK 

Transparent latches in the B to A path allow asynchronous operation in order to maximize memory access 
throughput. These latches transfer data when the latch-enable (lE) inputs are low. The select (SEl) line selects 
1 B or 2B data for the A outputs. Data flow is controlled by the active-low output enables (OEA, OEB). 

Active bus-hold circuitry is provided tO,hold unused or floating data inputs at a valid logic level. 

The SN74AlVC16271 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 SN74AlVC16271 is characterized for operation from -40°C to 85°C. 

EPle and Widebus are trademar1<s of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information .. n .... prod_lntholormativeor 
deolgn ,_ 01 _pmont. Cha_ da1a and 0111" 
__ 0", IN dasign goala. T .... lnatrumenlB ........ tho right to 
change or discontinue til ... prod_ without noace. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1994, Texas Instruments Incorporated 

9-35 

~ 
W -> 
W a: 
no 
I-
0 
::l 
C 
0 a: 
no 



'"tJ 
J:J o 
C 
c: 
~ 
'"0 
J:J m 
< -m 

== 

SN74ALVC16271 
12·BIT TO 24·BIT MULTIPLEXED BUS EXCHANGER 
WITH 3·STATE OUTPUTS 
SCAS255- OCTOBER 1993- REVISED MARCH 1994 

logic diagram (positive logic) 

CLK 29 

-L-E1B 2 

27 
E2B -L-

CLKE NA1 30 <t>-
CLKE NA2 

55 

OEB 
56 

28 
SEL 

OEA 
1 {>-

r-----
8 i ;;:t 

Ai 

~ 

L ______ 
~- .. -~-~-

r---- ---------
I 
I LE r--< 

I r-

i 1D 

I 
I 
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1 

1 10 

CE 
I-- > C1 
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SN74ALVC16271 
12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER 

WITH 3-STATE OUTPUTS 

Function Tables 

OUTPUT-ENABLE TABLE 

SCAS255 - OCTOBER 1993 - REVISED MARCH 1994 

INPUTS OUTPUTS 

OEA OEB A 1B,2B 

H H Z Z 

H L Z Active 

L H Active Z 

L L Active Active 

A-TO-B STORAGE TABLE (OEB = L) 

INPUTS OUTPUTS 

CLKENA1 CLKENA2 CLK A 1B 2B 

H H X X 1 Bot 

L X ; L L 

L X i H H 

X L i L X 

X L i H AO 

B-TO-A STORAGE TABLE (OEA = L) 

INPUTS OUTPUT 

LE SEL 1B 2B A 

H X X X AOt 

H X X X AOt 

L H L X L 

L H H X H 

L L X L L 

L L X H H 

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

2BOt 

X 

X 

L 

H 

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 (except I/O ports) (see Note 1) .......................... -0.5 V to Vee + 0.5 V 
Input voltage range, VI (I/O ports) (see Notes 1 and 2) .......................... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (VO < 0 or Vo > Vee> ........................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vee> ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ± 100 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 

: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. The input and output positive voltage ratings may be exceeded upto 4.6 V ifthe input and outputclamp-current ratings are observed. 
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. 
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SN74ALVC16271 
12·BIT TO 24·BIT MULTIPLEXED BUS EXCHANGER 
WITH 3·STATEOUTPUTS 
SCAS255 - OCTOBER 1993 - REVISED MARCH 1994 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voltage 

Vo Output voltage 

10H High-level output current 

10l low-level output current 

/;t/ /;v Input transition rise or fall rate 

TA Operating free-air temperature 

MIN MAX UNIT 

2.7 3.6 V 

Vee s 2.7 Vto 3.6 V 2 V 

Vee s 2.7 V to 3.6 V 0.8 V 

0 Vee V 

0 Vee V 

Vee s 2.7 V -12 
mA 

Vee s3V -24 

Vee = 2.7 V 12 
mA 

Vee=3V 24 

0 10 nsN 
-40 85 ·e 

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

PARAMETER TEST CONDITIONS VCCt MIN MAX UNIT 

10H = -100)lA MINto MAX Vee-0.2 

2.7V 2.2 
VOH 10H s-12mA V 

3V 2.4 

IOH=-24mA 3V 2 

10l s 100)lA MIN to MAX 0.2 

VOL IOL= 12mA 2.7V 0.4 V 

10l= 24 mA 3V 0.55 

II Inputs VI = Vee or GND 3.6V ±5 IIA 
VI sO.8V 75 

I I (hold) Data pins 3V )lA 
VI s 2V -75 

10Z Vo = Vee or GND 3.6V ±10 IIA 
ICC VI = Vee or GND, 10=0 3.6V 40 IIA 

t.lee 
Vee s 3 Vto3.6V, One input at Vee - 0.6 V, 

750 IIA Other inputs at Vee or GND 

ei VI s Vee or GND 3.3V pF 

eio Vo - Vee or GND 3.3V pF 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
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SN74ALVC16272 
12·BIT TO 24·BIT MULTIPLEXED BUS EXCHANGER 

WITH 3·STATE OUTPUTS 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Member of the Texas Instruments 
Widebus™ Family 

• Supports Unregulated Battery Operation 
Down t02.7V 

• Typical VOLP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output Vee Overshoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Bus-Hold On Data Inputs Eliminates 
the Need for External PulluplPulidown 
Resistors 

• Packaged In Plastic Shrink Small-Outline 
(Dl) and Thin Shrink Smail-Outline (DGG) 
Packages 

description 

The SN74AlVC16272 is a 12-bit to 24-bit bus 
exchanger, which is intended for applications 
where two separate data paths must be 
multiplexed onto, or demultiplexed from, a single 
data path. It is particularly suitable as an interface 
between conventional DRAMs and high-speed 
microprocessors. It is designed specifically for 
low-voltage (3.3 V) Vcc operation. 

Data from the A inputs is stored in the internal 
registers on the low-to-high transition of the clock 
(ClK) input, provided that the ClKENA inputs are 
low. A two-stage pipeline is provided in each ofthe 
A to 1 B and A to 2B paths to serve as a shallow 
write buffer. 

SCAS256 - OCTOBER 1993 - REVISED MARCH 1994 

DGG OR DL PACKAGE 
(TOP VIEW) 

A3 
GND 11 

A4 
A5 
A6 
A7 
A8 
A9 

GND 
A10 
A11 
A12 
Vee 
1B1 
1B2 

GND 
1B3 

LE2B 
SEL 

50 

49 
48 
47 

37 
36 
35 
34 

33 
32 

31 

30 
29 

____ or 

DEB 
CLKENA2 
2B4 
GND 
2B5 
2B6 
Vee 
2B7 
2B8 
2B9 
GND 
2B10 
2B11 
2B12 
1B12 
1B11 
1B10 
GND 
1B9 
1B8 
1B7 
Vee 
186 
1B5 
GND 
1B4 
CLKENA1 
ClK 

Transparent latches are provided in the B to A path to allow asynchronous operation in order to maximize 
memory access throughput. These latches transfer data when the latch-enable (lE) inputs are low. The select 
(SEl) line selects 1 B or 2B data for the A outputs. Data flow is controlled by the active-low output enables (OEA, 
OEB). 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74AlVC16272 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 SN74AlVC16272 is characterized for operation from -40°C to 85°C. 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 
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SN74ALVC16272 
12·BIT TO 24·BIT MULTIPLEXED BUS EXCHANGER 
WITH 3·STATE OUTPUTS 
SCAS256 - OCTOBER 1993 - REVISED MARCH 1994 

logic diagram (positive logic) 

ClK 29 

lE1B 2 

lE2B 27 

ClKE NA1 30 

r----------------
ClKE NA2 

55 

OEB 56 

SEl 28 

OEA 1 {>-

A1 

r----- -
8J1 

! 

~ 

1 

9-40 
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SN74ALVC16272 
12·BIT TO 24·BIT MULTIPLEXED BUS EXCHANGER 

WITH 3·STATE OUTPUTS 

Function Tables 

OUTPU~ENABLETABLE 

SCAS256 - OCTOBER 1993 - REVISED MARCH 1994 

INPUTS OUTPUTS 

OEA OEB A 1B,2B 

H H Z Z 
H L Z Active 

L H Active Z 

L L Active Active 

A·TO-B STORAGE TABLE (OEB = L) 

INPUTS OUTPUTS 

CLKENA1 CLKENA2 CLK A 1B 2B 

H H X X 1 Bot 
L X l' L L1 

L X l' H H1 

X L l' L X 

X L l' H AO 

1 Two eLK edges are needed to propagate data. 

B·TO·A STORAGE TABLE (OEA = L) 

INPUTS OUTPUT 

LE SEL 1B 2B A 

H X X X AO:l: 

H X X X AO:l: 

L H L X L 

L H H X H 

L L X L L 

L L X H H 

t Output level before the Indicated steady-state 
Input conditions were established. 
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SN74ALVC16272 
12·BIT TO 24·BIT MULTIPLEXED BUS EXCHANGER 
WITH 3·STATE OUTPUTS 
SCAS256 - OCTOBER 1993 - REVISED MARCH 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 (except 1/0 ports) (see Note 1) .......................... -0.5 V to Vee + 0.5 V 
Input voltage range, VI (1/0 ports) (see Notes 1 and 2) .......................... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < O) .......................................................... -50 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 rnA 
Continuous output current, 10 (Vo = 0 to Vee) ............................................. ±50 rnA 
Continuous current through Vee or GND ................................................. ± 1 00 rnA 
Maximum power dissipation at T A = 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: i. The input and ouipui negaiive voliage ratings may be exceeded if the input and outpt."t clamp-cuiianl ialings aia obsar;ad. 
2. The input and output positive voltage ratings may be exceeded up to 4.6 V if the input and output clamp-current ratings are observed. 
3. The maximum package power dissipation is calculated using a junction temperature of 1500 e and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considerations application note . 
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Vee 

VIH 

VIL 

VI 

Vo 

IOH 

IOL 

AtlAv 

TA 

9-42 

Supply voltage 

High-level input voltage 

Low-level input voltage 

Input voltage 

Output voltage 

High-level output current 

Low-level output current 

Input transition rise or fall rate 

Operating free-air temperature 

MIN MAX UNIT 

2.7 3.6 V 

Vee = 2.7 V to 3.6 V 2 V 

Vee = 2.7 V to 3.6 V 0.8 V 

0 Vee V 

0 Vee V 

Vee=2.7V -12 
mA 

Vee=3V -24 

Vee = 2.7 V 12 
mA 

Vee- 3V 24 

0 10 ns/V 

-40 85 °C 
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SN74ALVC16272 
12·BIT TO 24·BIT MULTIPLEXED BUS EXCHANGER 

WITH 3·STATE OUTPUTS 
SCAS256 - OCTOBER 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt MIN MAX UNIT 

10H = -100!IA MIN to MAX Vee-0.2 

2.7V 2.2 
VOH IOH=-12mA V 

3V 2.4 

IOH=-24mA 3V 2 

10L = 100!IA MINto MAX 0.2 

VOL IOL=12mA 2.7V 0.4 V 

IOL=24 mA 3V 0.55 

II Inputs VI = Vce or GND 3.6V ±5 !IA 

VI=0.8 V 75 
I I (hold) Data pins 3V IlA 

VI=2V -75 

10Z Vo = Vee or GND 3.6V ±10 !IA 

Ice VI = Vec or GND, 10=0 3.6V 40 !IA 

Alec 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 

750 !IA Other inputs at VCC or GND 

Ci VI = Vee or GND 3.3 V pF 

eio Vo = Vee orGND 3.3V pF 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
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SN74ALVC16373 
16·81T TRANSPARENT D·TYPE LATCH 

WITH 3·STATE OUTPUTS 

• Member of the Texas Instruments 
WidebusTM Family 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Designed to Facilitate Incident-Wave 
Switching for Line Impedances of 50 n or 
Greater 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Bus-Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulidown 
Resistors 

• Package Options Include Plastic 30o-mll 
, Shrink Smail-Outline (DL) and Thin Shrink 

Small-Outline (DGG) Packages 

description 

This 16-bit transparent Ootype latch is designed 
for 2.7-V to 3.6-V Vee operation. 

The SN74ALVC16373 is particularly suitable for 
implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. It 
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. 

SCAS257 - JANUARY 1993 - REVISED MARCH 1994 

DGG OR DL PACKAGE 
(TOP VIEW) 

10E 1 

Vee 
105 
106 9 

GNO 
107 11 

108 
201 
202 

GNO 
203 
204 
Vee 
205 
206 

GNO 
207 
208 
20E 

40 
39 
38 
37 

1LE 
101 
102 
GNO 
103 
104 
Vee 
105 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 
Vee 
205 
206 
GNO 
207 
208 
2LE 

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

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

The SN74ALVC16373 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 SN74ALVC16373 is characterized for operation from -40°C to 85°C. 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Inlomllllon concema producta In tho formative or 
deolan phi.. or ... vtI.pmonL Chaf1lClO~.tIc _ and OIlIer 
specltlcallona ... daalgn goala. Te1881nS1nml8nlS _ tho ~htto 
cnange or dlsconanut a- products without noa ... -!!1 TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • OALLAS, TEXAS 75265 

Ccpyrlgh1 © 1994, Texas Instruments Incorporated 

9-45 

3= w 
s: 
w 
a: 
Q. 

ti 
::J 
C 
o 
a: 
Q. 



"lJ 
:D 
0 
C c: 
0 .... 
"lJ 
::D 
m 
< -m 
=e 

SN74ALVC16373 
16~BIT TRANSPARENT D·TYPE LATCH 
WITH 3·STATE OUTPUTS 
SCAS257 - JANUARY 1993 - REVISED MARCH 1994 

OE 
L 

L 

L 

H 

logic symbolt 

10E 
1 "- 1EN 
48 

1LE C3 

20E 
24 "- 2EN 
25 

2LE C4 

47 
., r 2 

1D1 3D 1'\1 
46 3 

1D2 
44 5 

1D3 
43 6 

1D4 
41 8 

1D5 

1D6 
40 9 

38 11 
107 

37 12 
1D8 

36 13 
2D1 4D 2'\1 

35 14 
2D2 

33 16 
2D3 

32 17 
2D4 

30 19 
2D5 

29 20 
2D6 

27 22 
2D7 

2D8 
26 23 

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

FUNCTION TABLE 
(each 8-blt section) 

INPUTS 

LE 

H 

H 

L 

X 

1Q1 

1Q2 

103 

104 

1Q5 

106 
1Q7 

1Q8 

2Q1 

202 
2Q3 

204 

2Q5 

2Q6 

2Q7 

2Q8 

OUTPUT 
D Q 

H H 

L L 

X 00 
X Z 

logiC diagram (positive logic) 

10E -'--------d 

1LE 

1D1 _4.:.,:7 ___ -t----i 

To Seven Other Channels 

2LE 

2D1 _3;..;.6 ___ -+----1 

To Seven Other Channels 
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SN74ALVC16373 
16·81T TRANSPARENT O·TYPE LATCH 

WITH 3·STATE OUTPUTS 
SCAS257 - JANUARY 1993 - REVISED MARCH 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 4.6 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current,loK (VO < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±100 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 cond~ions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This value is limited to 4.6 V maximum. 
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. 

recommended operating conditions 
MIN MAX UNIT 

VCC Supply voltage 2.7 3.6 V 

VIH High-level input voltage VCC ~ 2.7 V to 3.6 V 2 V 

VIL Low-level input voltage VCC ~ 2.7Vto 3.6 V 0.8 V 

VI Input voltage 0 VCC V 

Vo Output voltage 0 VCC V 

VCC- 2.7V -12 
IOH High-level output current mA 

VCC-3V -24 

VCC= 2.7 V 12 
IOL LOW-level output current rnA 

VCC-3V 24 

!J.t/!J.v Input transition rise or fall rate 0 10 nslV 

TA Operating free-air temperature -40 85 ·C 

-!llExAs 
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SN14ALVC16313 
16·81T TRANSPARENT D·TVPE LATCH 
WITH 3·STATE OUTPUTS 
SCAS257 - JANUARY 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt MIN MAX UNIT 

10H =-100 IlA MINto MAX Vee-0.2 

2.7V 2.2 
VOH IOH--12mA V 

3V 2.4 

IOH=-24mA 3V 2 

ioL = 100 IlA MINto MAX 0.2 

VOL ioL= 12mA 2.7V 0.4 V 

ioL=24mA 3V 0.55 

II VI = Vee or GND 3.6V ±5 IlA 
VI =0.8V 75 

II (hold) 3V IlA 
VI=2V -75 

10Z Vo - Vee or GND 3.6V ±10 IlA 
lee VI = Vee or GND, 10- 0 3.6V 40 pA 

.6.lee 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 

750 IlA Other Inputs at Vee or GND 

ei VI = Vee or GND 3.3 V pF 

eo Vo = Vee or GND 3.3 V pF 

o t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
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SN74ALVC16374 
16-BIT EDGE·TRIGGERED D·TYPE FLlP·FLOP 

WITH 3·STATE OUTPUTS 

• Member of the Texas Instruments 
W/debus™ Family 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Designed to Facilitate Incident-Wave 
Switching for Line Impedances of 50 n 
or Greater 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Bus-Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulidown 
Resistors 

• Package Options Include Plastic 30o-mil 
Shrink Small·Outline (DL) and Thin Shrink 
Small-Outline (OGG) Packages 

description 

This 16-bit edge-triggered D-type flip-flop is 
designed for 2.7-V to 3.6-V Vcc operation. 

The SN74ALVC16374 is particularly suitable for 
implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. It 
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 (D) inputs. 

SCAS258 - JANUARY 1993 - REVISED MARCH 1994 

DGG OR DL PACKAGE 
(TOP VIEW) 

10E 1 1ClK 
101 101 
102 102 

GNO 4 GNO 
103 103 
104 104 
Vee 7 Vee 
105 8 105 
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 2D8 
20E 2ClK 

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

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

The SN74ALVC16374 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 SN7 4ALVC1637 4 is characterized for operation from -40°C to 85°C. 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW I_on ......... produCllln the formative or 
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SN74ALVC16374 
16-BIT EDGE-TRIGGERED D"TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 
SCAS258 - JANUARY 1993 - REVISED MARCH 1994 

OE 
L 

L 
L 

H 

logic symbolt 

10E 
1 "- 1EN 
48 

1(:LK C1 

20E 
24 

" 2EN 
25 

2CLK C2 

47 
., r 2 

101 10 117 
46 3 

102 
44 5 

103 
43 6 

104 
41 8 

105 
40 9 

106 
38 11 

107 
37 12 

108 
36 13 

201 20 217 
35 14 

202 
33 16 

203 
32 17 

204 
30 19 

205 
29 20 

206 
27 22 

207 
26 23 

208 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
CLK 0 Q 

l' H H 

l' L L 
H orL X QO 

X X Z 

logic diagram (positive logic) 

10E _1"'--____ -CI 

~ 
1CLK V I 

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 lEG Publication 617-12. 
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SN74ALVC16374 
16-81T EDGE·TRIGGERED D·TVPE FLlp·FLOP 

WITH 3-8TATE OUTPUTS 
SCAS258 - JANUARY 1993 - REVISED MARCH 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 4.6 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......•.................................................. -50 mA 
Output clamp current, 10K (Va < 0 or Va > Vee) .................•......................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±100 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 voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This value is limited to 4.6 V maximum. 
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. 

recommended operating conditions 

MIN MAX UNIT 

VCC Supply voltage 2.7 3.6 V 

VIH High-level Input voltage VCC"; 2.7 V to 3.6 V 2 V 

VIL Low-level input voltage VCC =2.7 V to 3.6 v 0.8 v 
VI Input voltage 0 VCC V 

Vo Output voltage 0 VCC V 

VCC- 2.7V -12 
IOH High-level output current mA 

VCC=3V -24 

VCC-2.7V 12 
IOL Low-level output current mA 

VCC=3V 24 

AtlAv Input transition rise or fall rate 0 10 nsN 

TA Operating free-air temperature -40 85 ·C 

~1ExAs 
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SN74ALVC16374 
16-81T EDGE·TRIGGEREDD·TYPE FLlp·FLOP 
WITH 3·STATE OUTPUTS 
SCAS258-JANUARY 1993- REVISED MARCH 1994 

electrical characteristics over recommended operating free-air temperature range (unle$s 
otherwise noted) 

PARAMETER TEST CONDITIONS vcct MIN MAX UNIT 

IOH ~-100 I1A MINto MAX Vee-0.2 

2.7V 2.2 
VOH IOH=-12mA V 

3V 2.4 

10H =-24 mA 3V 2 

IOl = 100 I1A MINto MAX 0.2 

VOL IOl= 12 rnA 2.7 V 0.4 V 

IOl=24mA 3V 0.55 

II VI = Vee or GND 3.6V ±5 I1A 
VI =0.8V 75 

II(hold) 3V I1A 
VI=2V -75 

IOZ Vo - Vee or GND 3.6V ±10 jJA 

ICC VI = Vee or GND, 10=0 3.6V 40 jJA 

~Iee 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 

750 I1A Other inputs at Vee or GND 

ei VI = Vee orGND 3.3 V pF 

Co Vo = Vee or GND 3.3V pF 

o t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
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SN74ALVC16500 
18·BIT UNIVERSAL BUS TRANSCEIVER 

• Member of the Texas Instruments 
Widebus™ Family 

• UBTTM (Universal Bus Transceiver) 
Combines O·Type Latches and O·Type 
Flip.Flops for Operation in Transparent, 
Latched, or Clocked Mode 

• EPICTM (Enhanced·Performance Implanted 
CMOS) Submicron Process 

• Designed to Facilitate Incident-Wave 
Switching for Line Impedances of 50 (J 

or Greater 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, T A = 25°C 

• Bus-Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulidown 
Resistors 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (OL) and Thin Shrink 
Small·Outiine (OGG) Packages 

description 

This 18-bit universal bus transceiver is designed 
for 2.7-V to 3.6-V VCC operation. 

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.lf 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. 

WITH 3·STATE OUTPUTS 

DGG OR DL PACKAGE 
(TOP VIEW) 

OEAB 
LEAB 

A1 
GND 4 

A2 
A3 

Vee 
A4 
A5 9 
A6 

A7 
A8 
A9 

A10 
A11 
A12 

GND 
A13 
A14 
A15 
Vee 
A16 
A17 

GND 
A18 

GND 
CLKAB 
B1 
GND 
B2 
B3 

Vee 
B4 
B5 
B6 
GND 
B7 
B8 
B9 
B10 
B11 
B12 
GND 
B13 
B14 
B15 
Vee 
B16 
B17 
GND 
B18 

OEBA CLKBA 
LEBA GND "'''_ __ .I'" 

1994 

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 SN74ALVC16500 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 SN74ALVC16500 is characterized for operation from -40°C to 85°C. 

EPIC, UBT, and Widebus are trademarks of Texas Instruments Incorporated. 
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SN74ALVC16500 
18~BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS260 - JANUARY 1993 - REVISED MARCH 1994 

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. 

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

§ Output level before the indicated steady-state input 
conditions wera established, provided that CU(~e 
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 

" 2C3 

L..b 
C3 
02 

" EN4 
"- 6C6 

C6 
L..b~5 r 

l.-
3D 1 l'i7 
4'i7 1 60 

SN74ALVC16500 
18·BIT UNIVERSAL BUS TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS260-JANUARY 1993- REVISED MARCH 1994 

54 

h-l 52 

Bl 

B2 
51 

B3 
49 

B4 
48 

B5 
47 

B6 
45 

B7 
44 

B8 
43 

B9 
42 

Bl0 
41 

Bll 
40 

B12 
38 

B13 
37 

B14 
38 

B15 
34 

B16 
33 

B17 
31 

B18 

tThis symbol is in accordance with ANSI/IEEE Sid 91-1984 and IEC Publication 617-12. 
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SN74ALVC16500 
18·BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3·STATE 'OUTPUTS 
SCAS260 - JANUARY 1993 - REVISED MARCH 1994 

logic diagram (positive logic) 

OEAB 

ClKAB 55 

lEAB 2 

lEBA 28 

ClKBA 
30 c{> 

OEBA~ 
3 

A1 ----'-----41 .......... ~----r-----------;-r-~r+--,lD 

...,f--IC1 
ClK 

1D~~~~~~==~-+--< 
C1t--+ .. 

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 4.6 V 
Input voltage range, VI (except 1/0 ports) (see Note 1) ................................ -0.5 V to 4.6 V 
Input voltage range, VI (1/0 ports) (see Notes 1 and 2) .......................... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vecl ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ± 1 00 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 voltage ratings may be exceeded if the input and output clamp-currenl ratings are observed. 

9-56 

2. This value is IimHed to 4.6 V maximum. 
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. 
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SN74ALVC16500 
18·BIT UNIVERSAL BUS TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS260 - JANUARY 1993 - REVISED MARCH 1994 

recommended operating conditions 

MIN MAX UNIT 

Vee Supply voltage 2.7 3.6 V 

VIH High-level input voltage Vee - 2.7 V to 3.6 V 2 V 

VIL Low-level input voltage Vee = 2.7 V to 3.6 V 0.8 V 

VI Input voRage 0 Vee V 

Vo Output voRage 0 Vee V 

10H High-level output current 
Vee- 2.7V -12 

mA 
Vee- 3V -24 

10L 
Vee =2.7 V 12 

Low-level output current mA 
Vee- 3V 24 

At/Av Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·e 

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

PARAMETER TEST CONDITIONS VCCt 
10H = -100 IlA MIN to MAX 

VOH IOH--12mA 
2.7V 

3V 

IOH=-24mA 3V 

10L = 100 IlA MIN to MAX 

VOL 10L= 12 mA 2.7V 

10L= 24 mA 3V 

II VI = Vee or GND 3.6V 

II(hold) I Data I/Os 
VI =0.8V 

VI=2V 
3V 

loil: Vo = Vee or GND 3.6V 

ICC VI - Vee or GND, 10- 0 3.6V 

Alec 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei I Control inputs VI = Vee or GND 3.3V 

eio I A or B ports Vo - Vee or GND 3.3V 
.. .. t For conditions shown as MIN or MAX, use the appropnate values under recommended operallng conditions . 

:j: For I/O ports, the parameter 10Z Includes the input leakage current. 
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MIN MAX UNIT 

Vee-0.2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 IlA 
75 

-75 
IlA 

±10 IlA 
40 IlA 

750 IlA 

pF 

pF 

9-57 

3: w 
:; 
w a: a.. 
I
(.) 
:::l 
C 
o a: 
a.. 



9-58 



SN74ALVC16501 
18·BIT UNIVERSAL BUS TRANSCEIVER 

• Member of the Texas Instruments 
WldebusT" Family 

• UBTT" (Universal Bus Transceiver) 
Combines OoType Latches and OoType 
Flip-Flops for Operation in Transparent, 
latched, or Clocked Mode 

• EPICT" (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Designed to Facilitate Incident-Wave 
Switching for Line Impedances of 50 n 
or Greater 

• Typical VOlP (Output Ground Bounce) 
< O.S V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Bus-Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulidown 
Resistors 

• Package Options Include Plastic 300-mil 
Shrink Smail-Outline (OL) and Thin Shrink 
Small-Outline (OGG) Packages 

description 

This 18-bit universal bus transceiver is designed 
for 2.7-V to 3.6-V VCC operation. 

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. 

WITH 3·STATE OUTPUTS 
SCAS261 - JANUARY 1 

DGG OR DL PACKAGE 
(TOP VIEW} 

OEA8 1 GND 
lEA8 ClKA8 

A1 81 
GND 4 GND 

82 
83 

Vee Vee 
A4 84 
A5 9 85 
A6 86 

GND 11 GND 
A7 87 
A8 88 
A9 89 

A10 810 
A11 811 
A12 812 

GND GND 
A13 813 
A14 814 
A15 815 
Vec Vce 
A16 816 
A17 817 

GND GND 
A18 818 

OE8A ClK8A 
lE8A GND 

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 SN74ALVC16501 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 SN74ALVC16501 is characterized for operation from -40°C to 85°C. 

EPIC. UBT. and Widebus are trademarks of Texas Instruments Incorporated. 
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SN74ALVC16501 
18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH a-STATE OUTPUTS 
SCAS261 - JANUARY 1993 - REVISED MARCH 1994 
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FUNCTION TABLEt 

INPUTS OUTPUT 
OEAB LEAB CLKAB A B 

L X X X Z 
H H X L L 

H H X H H 

H L l' L L 

H L l' H H 

H L H X BO:\: 

H L L X BO§ 

t A-to-B data flow is shown: B-to-A flow is similar but 
uses OEBA, LEBA, and CLKBA. 

:j: 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 

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 

L..b 
C3 
02 

,... 
EN4 

5C6 
C6 

L.b~5 

L.-
3D 
4'i7 

... 

r 
1 1'i7 
1 60 

SN74ALVC16501. 
18·BIT UNIVERSAL BUS TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS261 - JANUARY 1993 - REVISED MARCH 1994 

54 

h-I 52 

B1 

B2 
51 

B3 
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31 
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t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
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SN74ALVC16501 
18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS261 - JANUARY 1993 - REVISED MARCH 1994 

logic diagram (positive logic) 

OEAB 

ClKAB 
55 

lEAB 
2 

lEBA 28 

ClKBA 
30 [> 

Al _3_---41--1 ~----~----------4_~--~--~lD 
H---1Cl 

ClK 

lD~~~~~~==~-+--< 
Cll---I-.. 

ClK 

~------------~v~--------------~ 
To 17 Other Channels 
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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 4.6 V 
Input voltage range, VI (except 1/0 ports) (see Note 1) ................................ -0.5 V to 4.6 V 
Input voltage range, VI (1/0 ports) (see Notes 1 and 2) .......................... -0.5 V to Vcc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ......•.......................... -0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) .•...........•............................................ -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vcc) ........................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vce) ............................................. ±50 mA 
Continuous current through V cc or GND ................................................. ± 1 00 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 voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

9-62 

2. This value is limited to 4.6 V maximum. 
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 Cdnsiderations application note. 
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SN74ALVC16501 
18·BIT UNIVERSAL BUS TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS261-JANUARY 1993-REVISED MARCH 1994 

recommended operating conditions (see Note 4) 

MIN MAX UNIT 

Vee Supply voltage 2.7 3.6 V 

VIH High-level input voltage Vee = 2.7 V to 3.6 V 2 V 

VIL Low-level input voltage Vee = 2.7 V to 3.6 V 0.8 V 

VI I nput voltage 0 Vee V 

Va Output voltage 0 Vee V 

10H High-level output current 
Vee=2.7V -12 

rnA 
Vee=3V -24 

10L Low-level output current 
Vee- 2.7V 12 

rnA 
Vee=3V 24 

I!.tlllv Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·e 

NOTE 4: Unused or floaling 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 VCCt 
10H = -100 IIA MIN to MAX 

2.7V 
VOH IOH=-12mA 

3V 

IOH=-24mA 3V 

10L = 100 IIA MINto MAX 

VOL 10L= 12mA 2.7V 

10L - 24 rnA 3V 

II VI = Vee orGND 3.6V 

10Z* Va = Vee or GND 3.6V 

ICC VI = VCC or GND, 10=0 3.6V 

.t.lee 
Vee =3 Vt03.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

Ci I Control inputs VI = Vee or GND 3.3V 

Cio I A or B ports Va = VCC or GND 3.3V 
.. .. t For conditions shown as MIN or MAX, use the appropnate values under recommended operating conditions . 

* For I/O ports, the parameter 10Z includes the input leakage current. 
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MIN MAX UNIT 

Vee-0.2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 IIA 
±10 IIA 

40 IIA 

750 IIA 

pF 

pF 
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• Member of the Texas Instruments 
W/debus™ Family 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Designed to Facilitate Incident-Wave 
Switching for Line Impedances of 50 0 
or Greater ' 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25·C 

• Typical VOHV (Output VOH Undershoot) 
> 2VatVee = 3.3 V, TA = 25·C 

• Bus-Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Package Options Include Plastic 300-mll 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 16-bit registered transceiver is designed for 
2.7-V to 3.6-V VCC operation. 

The SN74ALVC16543 can be used as two B-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. 

SN74ALVC16543 
16·81T REGISTERED TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS262 - JANUARY 1993 - REVISED 

DGG OR DL PACKAGE 
(TOP VIEW) 

10EA8 1 10E8A 
1LEA8 1LE8A 
1CEAB 1CE8A 

GND GND 
1A1 181 

182 
Vee Vee 
1A3 183 
1A4 9 184 
1A5 185 

GND 11 GND 
1A6 186 
1A7 187 
1A8 188 
2A1 281 
2A2 282 
2A3 283 

GND GND 
2A4 284 
2A5 285 
2A6 286 
Vee VCC 
2A7 287 
2A8 288 

GND GND 
2CEA8 2CEBA 
2LEAB 2LE8A 
20EA8 20E8A 

The SN74ALVC16543 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 SN74ALVC16543 is characterized for operation from -40·C to B5·C. 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCTPREVlEW_nCOllCOlllll",-ln1lloIormallvtor en ph... 01 development. CharlCterllllc _ and -.. a ..... daoIgn goOIL T .... ___ 1110 rlglltto 
ordl8COll!lnUelhlileprodUCIS wbhoutnoaca. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1994, Texas Instruments Incorporated 
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SN74ALVC16543 
16·81T REGISTERED/TRANSCEIVER 
WITH 3·STATE OUTPUTS 
SCAS262 - JANUARY 1993 - REVISED MARCH 1994 

logic symbolt 

56 
10EBA 

54 
lCEBA 
lLEBA 

.55 
1 

10EAB 
3 

lCEAB 2 
lLEAB 

29 
20EBA 31 
2CEBA 

30 
2LEBA 28 
20EAB 

26 
2CEAB 

27 
2LEAB 

5 
lAl 

6 
lA2 

8 
lA3 

9 
lA4 

10 
lA5 

12 
lA6 

lA7 
13 

14 
lA8 
2Al 

15 

16 
2A2 

17 
2A3 

19 
2A4 

20 
2A5 

21 
2A6 

23 
2A7 

24 
2A8 

r-.. lEN3 
r-.. Gl 
r-.. lC5 

'" 2EN4 

'" G2 
r-. 2C6 
r-.. 7EN9 
r-. G7 
r-.. 7Cll 
r-.. 8EN10 

'" G8 

'" 8C12 , r 

L 
V3 50 

~ 60 4V 

L 
V9 110 

~ 120 10V 

t This symbol is in accordance with ANSIIIEEE Sid 91-1984 and IEC Publication 617-12. 
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lBl 

lB2 
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lB5 

lB6 

lB7 

lB8 
2Bl 

2B2 

2B3 

2B4 

2B5 

2B6 
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logic diagram (positive logic) 

10EBA 56 

1CEBA 54 

1LEBA 55 

10EAB 

3 
1CEAB 

1LEAB 
2 

1A1 5 

20EBA 29 

2CEBA 31 

2LEBA 30 

20EAB 
28 

26 
2CEAB 

2LEAB 
27 

2A1 15 

SN74ALVC16543 
16·81T REGISTERED TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS262 - JANUARY 1993 - REVISED MARCH 1994 

C1 

10 

C1 

10 

\ v 
To Seven Other Channels 

C1 

10 

C1 

10 

V 

To Seven Other Channels 
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SN74ALVC16543 
16-81T REGISTERED TRANSCEIVER 
WITH 3-STATEOUTPUTS 
SCAS262 - JANUARY 1993 - REVISED MARCH 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 CEBA, 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, V, (except I/O ports) (see Note 1) ................................ -0.5 V to 4.6 V 
Input voltage range, VI (I/O ports) (see Notes 1 and 2) ........•..............•.. -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ........................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±100 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 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 voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This value is limited to 4.6 V maximum. 
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. 

recommended operating conditions 

MIN MAX UNIT 

VCC Supply voltage 2.7 3.6 V 

VIH High-level input voltage VCC=2.7 Vt03.6 V 2 V 

VIL Low-level input voltage VCC = 2.7 V to 3.6 V 0.8 V 

VI I nput voltage 0 VCC V 

Vo Output voltage 0 VCC V 

VCC= 2.7 V -12 
IOH High-level output current mA 

VCC=3V -24 

VCC= 2.7 V 12 
IOL Low-level output current mA 

VCC-3V 24 

l!.t/l!.v Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·C 
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SN74ALVC16543 
16-BIT REGISTERED TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS262 - JANUARY 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt 
10H = -100 jlA MINto MAX 

VOH IOH=-12mA 
2.7V 

3V 

10H =-24 mA 3V 

10L -100 IlA MINto MAX 

VOL 10L= 12 rnA 2.7V 

IOL=24 rnA 3V 

II VI K Vee or GND 3.6V 

II(h!)ld) I Data 1/0s 
VI = 0.8 V 

3V 
VI-2V 

10Z=l: Vo = Vee or GND 3.6V 

ICC VI = Vee or GND, 10- 0 3.6V 

.<lIce 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei I Control inputs VI - Vee or GND 3.3V 

eio I A or B ports Vo = Vee or GND 3.3 V 
.. .. t For conditions shown as MIN or MAX, use the appropnate values under recommended operating conditions • 

=I: For I/O ports, the parameter 10Z includes the input leakage current. 

~TEXAS 
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MIN MAX UNIT 

Vee-0.2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 IlA 
75 

-75 
jlA 

±10 IlA 
40 jlA 

750 IlA 

pF 

pF 

9-69 

;: 
W 
:; 
w 
a: 
a.. 
Io 
:::::» 
c o 
a: 
a.. 



9-70 



• Member of the Texas Instruments 
W/debus™ Family 

• UBTTM (Universal Bus Transceiver) 
Combines D-Type Latches and D-Type 
Flip-Flops for Operation In Transparent, 
Latched, Clocked, or Clock-Enabled Mode 

• EPIC ™ (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Designed to Facilitate Incident-Wave 
Switching for Line Impedances of 50 n 
or Greater 

• Typical VOLP (Output Ground Bounce) 
< O.S V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2VatVee = 3.3 V, TA = 25°C 

• Bus-HOld On Data Inputs Eliminates the 
Need for External PulluplPulidown 
Resistors 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Smail-Outline (DGG) Packages 

description 

This 18-bit universal bus transceiver is designed 
for 2.7-V to 3.6-V VCC operation. 

The SN74ALVC16600 combines 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 

SN74ALVC16600 . 
18-BIT UNIVERSAL BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 

DGG OR DL PACKAGE 
(TOP VIEW) 

OEAB 1 

LEAB 2 
A1 3 

GND 4 
A2 
A3 

Vee 
A4 
A5 9 
A6 10 

GND 11 

A7 12 
A8 13 
A9 14 

A10 15 
A11 16 
A12 

GND 18 
A13 19 
A14 
A15 
Vee 
A16 
A17 

GND 

CLKENAB 
CLKA8 
81 
GND 
82 
83 

Vee 
84 
B5 
86 
GND 
87 
88 
B9 
810 
811 
B12 
GND 
813 
B14 
815 
Vee 
816 
817 
GND 

A18 818 
OE8A 27 CiJ<BA 
LEBA 28 CLKEN8A -""" __ T 

CLKBA) inputs. The clock can be controlled by the clock-enable (CLKENAB and CLKENBA) inputs. For A-to-B 
data flow, the device operates in the transparent mode when LEAB is high. When LEAB is low, the A data is 
latched if CLKAB is held at a high or low logic level. If LEAB is low, the A-bus data is stored in the latch/flip-flop 
on the high-to-Iow transition of CLKAB. Output enable OEAB is active low. When OEAB is low, the outputs are 
active. When OEAB is high, the outputs are in the high-impedance state. 

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CLKENBA. 

The SN74ALVC16600 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 SN74ALVC16600 is characterized for operation from -40°C to 85°C. 

EPIC, UBT, and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW 1_ con_ prod_In IllelormallYeor === or ......... ment C_otIo clall and oilier are cIeolangoIla. _Inotrumoms_llle~ghlto 
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Copyright @ 1994, Texas Instruments Incorporated 
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SN74ALVC16600 
18·BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3·STATEOUTPUTS 
SCAS263 - JANUARY 1993 - REVISED MARCH 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 ,J, L L 

L L L ,J, H H 

L L L H X Be:!: 

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 Outpu11evel before the indicated staady~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) 

CLKENAB ....:::,.56::....-_-a 

CLKAB 
55 

LEAB 
2 

LEBA 28 

CLKBA 
30 

CLKENBA 
29 

OEBA 
27 

A1......:.3----4H 

9-72 

CE 
~-~------~_r--~r+~1D 

H+--IC1 
CLK 

CE 
1Dr-~_r--;-r+--------~--~ 

C11--+-+ .. 
CLK 

\~------------~v~------------~ 
To 17 Other Channels 
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SN74ALVC16600 
18·BIT UNIVERSAL BUS TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS263-JANUARY 1993- REVISED MARCH 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 (except I/O ports) (see Note 1) ................................ -0.5 V to 4.6 V 
Input voltage range, VI (I/O ports) (see Notes 1 and 2) .......................... -0.5 V to Vee + 0.5 V 
Output voltage range, Va (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Va < 0 or Va > Vee) ........................................... ±50 mA 
Continuous output current, 10 (Va = 0 to Vee> ............................................. ±50 mA 
Continuous currentthrough Vee or GND ................................................. ±100 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 vo~age ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This value is limited to 4.6 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 1500 e and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considerations application note. 

recommended operating conditions 

MIN MAX UNIT 

Vee Supply voltage 2.7 3.6 V 

VIH High-level input voltage Vee = 2 .. 7 V to 3.6 V 2 V 

Vil low-level input voltage Vee = 2.7 Vto 3.6 V 0.8 V 

VI Input voltage 0 Vee V 

Va Output voltage 0 Vee V 

Vee=2.7V -12 
IOH High-level output current rnA 

Vee=3V -24 

Vee=2.7V 12 
IOl Low-level output current rnA 

Vee =3V 24 

AtlAv Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 °e 

~1ExAs 
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SN74ALVC16600 
18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS263-JANUARY 1993-REVISED MARCH 1994 

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

"tJ 
::tJ 

PARAMETER 

VOH 

VOL 

II 

II (hold) I Data 1I0s 

loz:j: 

ICC 

alec 

ei I Control inputs 

eio 

TEST CONDITIONS VCCt 
IOH = -100 IJA MINto MAX 

iOH--12mA 
2.7V 

SV 

IOH--24mA SV 

IOL = 100 IJA MINto MAX 

IOL= 12mA 2.7V 

IOL=24mA SV 

VI - Vee or GND S.6V 

VI -O.BV 

VI_2V 
SV 

Vo = Vee or GND S.6V 
.. 

VI = Vee or GND, 10=0 S.6V 

Vee - 3 V to S.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

VI • Vee or GND 3.3 V 

Vo = Vee or GND 3.3 V 

o t For condillons shown as MIN or MAX, use the appropnate values under recommended operating conditions . 
C :j: For 1/0 ports, the parameter 10Z includes the input'leakage current. 

I A orB ports 
. , .. 

c: 
o 
-f 
"tJ 
::tJ m 
< -m 
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MIN MAX UNIT 

Vce-O.2 

2.2 
V 

2.4 

2 

0~2 

0.4 V 

0.55 

±5 IJA 
75 

-75 IJA 

±10 IJA 
40 IJA 

750 IJA 

pF 

pF 



SN74ALVC16601 
18·BIT UNIVERSAL BUS TRANSCEIVER 

WITH 3·STATE OUTPUTS 

• Member of the Texas Instruments 
Wldebus™ Family 

• UBTTM (Universal Bus Transceiver) 
Combines D-Type latches and D-Type 
Flip-Flops for Operation in Transparent, 
latched, Clocked, or Clock-Enabled Mode 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Designed to Facilitate Incident-Wave 
Switching for line Impedances of 50 n 
or Greater 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vce = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, T A = 25°C 

• Bus-Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Package Options Include Plastic 3OG-mil 
Shrink Small-Outline (Dl) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 18-bit universal bus transceiver is designed 
for 2.7-V to 3.6-V Vcc operation. 

The SN74ALVC16601 combines 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 

SCAS264 - JANUARY 1993 - REVISEO MARCH 1994 

DGG OR DL PACKAGE 
(TOP VIEW) 

OEA8 CLKENA8 
LEA8 CLKA8 

A1 81 
GND GND 

82 
83 

Vee Vee 
A4 84 
A5 9 85 
A6 86 

GND 11 GND 
A7 12 87 
A8 13 88 
A9 14 89 

A10 810 
A11 811 
A12 812 

GND GND 
A13 38 813 
A14 37 814 
A15 36 815 
Vee 35 Vee 
A16 816 
A17 817 

GND GND 
A18 818 

OEBA CLKBA 
LEBA CLKENBA 

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. 

The SN74ALVC16601 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 SN74ALVC16601 is characterized for operation from -40°C to 85°C. 

EPIC, UBT, and Widebus are trademarks of Texas Instruments Incorporated. 
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dook!n ~_ or dovoIopment ChoroCtorl81lc data ond othor 
opoclllcaUono are doolgn goals. T_lnstrumenlS _tho right to 
chango .r dlscontlnuelhooo ptOducts without nod ... -!i1TEXAS 

INSTRUMENTS 
POST OFFICE BOX 665303 • DALLAS. TEXAS 75265 

Copyright © 1994, Texas Instruments Incorporated 

9-75 

;: 
W 
:; 
w 
a: 
Q. 

b 
:::» 
c 
o 
a: 
Q. 



SN74ALVC16601 
18·BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3·STATE OUTPUTS . 
SCAS264 - JANUARY 1993 - REVISED MARCH 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 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. 

t O:llpl.ot 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 high before LEAB went low. 

~ logic diagram (positive logic) 

o 
C c: 
() 
-f 
'1J 
::D 
m 
< -m 
:e 
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OEAB 

ClKENAB 56 

ClKAB 
55 

lEAB 2 

lEBA 28 

ClKBA 
30 

ClKENBA 29 

OEBA 27 

A1 3 
CE 

>---~----------~-r--~r+-41D 

..,.-+--IC1 
ClK 

CE 
1D~~-r--~r+--~----~--~ 

C11-+-+ __ 

ClK 

~------------~vr--------------J 
To 17 OtherChanne18 
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SN74ALVC16601 
18·BIT UNIVERSAL BUS TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS264 - JANUARY 1993 - REVISED MARCH 1994 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee ........................................................ -o.S V to 4.6 V 
Input voltage range, VI (except 1/0 ports) (see Note 1) ................................ -O.s V to 4.6 V 
Input voltage range, VI (1/0 ports) (see Notes 1 and 2) .......................... -o.S V to Vee + O.S V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -o.S V to Vee + O.S V 
Input clamp current, 11K (VI < 0) ........•................................................. -SO rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±so rnA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±50 rnA 
Continuous current through Vec or GND ................................................. ± 1 00 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 ....................................................... -6SoC to 1S0°C 

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

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output clam\>Current ratings are observed. 
2. This value is limited to 4.6 V maximum. 
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. 

recommended operating conditions 

Vee 

VIH 

VIL 

VI 

Vo 

IOH 

IOL 

lJ.t/lJ.v 

TA 

Supply voltage 

High-level input voltage 

Low-level input voltage 

Input voltage 

Output voltage 

High-level output current 

Low-level output current 

Input transition rise or fall rate 

Operating free-air temperature 

Vee = 2.7 Vt03.6 V 

Vee = 2.7 Vt03.6 V 

Vee=2.7V 

Vee=3V 

Vee=2.7V 

Vee- 3V 

~TEXAS 
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MIN MAX UNIT 

2.7 3.6 V 

2 V 

0.8 V 

0 Vee V 

0 Vee V 

-12 
rnA 

-24 

12 
mA 

24 

0 10 nsN 

-40 85 ·e 
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SN74ALVC16601 
18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS264 - JANUARY 1993 - REVISED MARCH 1994 

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

"tJ 
:0 

PARAMETER 

VOH 

VOL 

II 

II (hold) I Data I/Os 

10Z* 

ICC 

Alee 

ei I Control inputs 

eio I A or B ports 

TEST CONDITIONS vcct 
IOH - -100 IlA MINto MAX 

2.7 V 
IOH=-12mA 

3V 

IOH =-24 mA 3V 

IOL = 100 IlA MINto MAX 

IOL=12mA 2.7V 

IOL-24mA 3V 

VI = Vee or GND 3.6V 

VI = 0.8 V 

VI=2V 
3V 

Vo = Vee or GND 3.6 V 

VI = Vee or GND, 10=0 3.6V 

Vee = 3 Vto3.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

VI = Vee or GND 3.3V 

Vo = Vee or GND 3.3V 

o t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
C * For I/O ports, the parameter 10Z Includes the input leakage current. 

c: 
o 
-I 
"tJ 
:0 m 
< -m 
:e 
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MIN MAX UNIT 

Vee-0.2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 IlA 
75 

-75 
IlA 

±10 IlA 
40 IlA 

750 IlA 

pF 

pF 



SN74ALVC162601 
18·BIT UNIVERSAL BUS TRANSCEIVER 

WITH 3·STATE OUTPUTS 

• Member of the Texas Instruments 
WldebusTM Fam"y 

• UBTTM (Universal Bus Transceiver) 
Combines OoType Latches and OoType 
Flip-Flops for Operation In Transparent, 
Latched, Clocked, or Clock-Enabled Mode 

• EPIC ™ (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Bus-Hold Oata Inputs Eliminate the Need 
for External Pu"up Resistors on All I/O Pins 

• Package Options Include Plastic 300-mll 
Shrink Small-Outline (OL) and Thin Shrink 
Small-Outline (OGG) Packages 

description 

This 18-bit universal bus transceiver is designed 
for 2.7-V to 3.6-V Vcc operation. 

The SN74ALVC162601 combines 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 
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. 

DGG OR DL PACKAGE 
(TOP VIEW) 

OEA8 
LEA8 

A1 
GND 

A2 
A3 

Vee 
A4 

A7 
AS 
A9 

A10 
A11 
A12 

GND 
A13 
A14 
A15 
Vee 
A16 
A17 

GND 
A18 

OE8A 
LEBA "'-__ .T 

CLKENA8 
CLKAB 
81 
GND 
82 
83 
Vee 
B4 
85 
B6 
GND 
87 
88 
89 
810 
B11 
812 
GND 
B13 
814 
815 
Vee 
816 
817 
GND 
B18 
CLK8A 
CLKEN8A 

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CLKENBA. 

The B-port outputs, include 25-0 series resistors to reduce overshoot and undershoot. 

The SN74ALVC162601 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 SN74ALVC162601 is characterized for operation from -40°C to 85°C. 

EPIC, UBT, and Widebus are trademarks of Texas instruments Incorporated. 
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SN74ALVC162601 
18·BITUNIVERSAL BUS TRANSCEIVER 
WITH 3·STATE OUTPUTS 
SCAS376 - MARCH 1994 
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FUNCTION TABLEt 
INPUTS OUTPUT 

CLKENAB OEAB LEAB CLKAB A B 

X H X X X Z 

X L H X L L 

X L H X H H 

H L L X X BO:!: 

H L L X X BO:!: 

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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logic diagram (positive logic) 

OEAB---'---a 

ClKENAB .-.::.::56=---_a 

ClKAB 55 

lEAB 
2 

lEBA 28 

ClKBA 
30 

ClKENBA 29 

OEBA 
27 

A1 3 

SN74ALVC162601 
18-BIT UNIVERSAL BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 

CE 
10 
C1 

ClK 
CE 
10~~~~~---~~-< 

C11--+-+-e 
ClK 

/ 
~---------~vr----------~ 

To 17 Other Channels 
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SN74ALVC162601 
18·BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3·STATE OUTPUTS 

. SCAS376 - MARCH 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 (except I/O ports) (see Note 1) ................................ -0.5 V to 4.6 V 
Input voltage range, VI (I/O ports) (see Notes 1 and 2) .......................... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ............................ -..... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ............................................ ±50 mA 
Continuous output current, 10 (Vo = 0 to Vee) ............................................. ±25 mA 
Continuous current through Vee or GND ................................................. ±100 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 inpu't and ou'tp;...'t voltage ratings may be exceeded if the inpL.rt and output clamp-current ratings are observed. 
2. This value is limited to 4.6 V maximum. 
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. 

:D recommended operating conditions 
o 
C c: 
(') 
-I 
"tJ 
:D 
m 
< -m 
:e 

Vcc 

VIH 

VIL 

VI 

Vo 

IOH 

IOL 

I!.tJl!.v 

TA 

9-82 

Supply voltage 

High-level input voltage 

Low-level input voltage 

Input voltage 

Output voltage 

High-level output current 

Low-level output current 

Input transition rise or fall rafe 

Operating free-air temperature 

Vee = 2.7 V to 3.6 V 

VCC = 2.7 Vto 3.6 v 

VCC=2.7V 

Vee =3V 

Vec=2.7V 

Vce- 3V 
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MIN 

2.7 

2 

0 

0 

0 

-40 

MAX UNIT 

3.6 V 

V 

0.8 v 
Vee V 

VCC V 

mA 

mA 

10 ns/V 

85 ·C 



SN74ALVC162601 
18-BIT UNIVERSAL BUS TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS376 - MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt 
IOH = -100 jJA MIN to MAX 

IOH--4mA 2.7 V 
VOH 

10H--SmA 
3V 

10H-TBD 

10L =100 jJA MIN to MAX 

VOL 10L= 4mA 2.7V 

10L= SmA 
3V 

10H=TBD 

II VI- Vee or GND 3.SV 

VI- 0.8V 
II (hold) 3V 

VI_2V 

10Z:j: Vo = Vee or GND 3.SV 

lee VI = Vee or GND, 10=0 3.SV 

~Iee 
Vee -3 Vto3.S V, One input at Vee - O.S V, 
Other Inputs at Vee or GND 

ej I eontrol inputs VI = Vee or GND 3.3 V 

eio IAorBports Vo = Vee or GND 3.3 V 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
:j: For 1/0 ports, the parameter 10Z Includes the input leakage currenl 

~TEXAS 
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MIN MAX UNIT 

Vee-0.2 

2.4 
V 

2.4 

2 

0.2 

0.4 
V 

0.4 

0.8 

±5 jJA 

75 

-75 
jJA 

±10 jJA 

40 jJA 

750 jJA 

pF 

pF 
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• Member of the Texas Instruments 
W/debus™ Family 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• DesIgned to Facilitate IncIdent-Wave 
SwItching for Line Impedances of 50 a 
or Greater 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Bus-Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulidown 
Resistors 

• Package Options Include PlastIc 30o-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 16-bit bus transceiver and register is 
designed for 2.7-V to 3.6-V VCC operation. 

The SN74ALVC16646 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 SN74ALVC16646. 

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 

SN74ALVC16646 
16·BIT BUS TRANSCEIVER AND REGISTER 

WITH 3·STATE OUTPUTS 
SCAS265 - JANUARY 1993 - REVISED MARCH 1994 

DGG OR DL PACKAGE 
(TOP VIEW) 

1DIR 
1CLKAB 

1SAB 
GND 

1A1 

1A5 
GND 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 
Vee 
2A7 
2A8 

GND 
2SAB 

2CLKAB 

10E 
1CLKBA 
1SBA 
GND 
1B1 
1B2 
Vee 
1B3 
1B4 
1B5 
GND 
1B6 
1B7 
1B8 
2B1 
2B2 
2B3 
GND 
2B4 
2B5 
2B6 
Vee 
2B7 
2B8 
GND 
2SBA 
2CLKBA 

2DIR 20E "'--__ T 

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. 

The SN74ALVC16646 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 SN74ALVC16646 is characterized for operation from -40°C to 85°C. 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 
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16·BIT BUS TRANSCEIVER AND REGISTER 
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I I I I I I 
~ 

< 
I/) 
:;) 
ID 

r-, r-, 
I III I 
I I I I 
I I I I 

I I I I I I 

~ 

ID 
I/) 
:;) 
ID 

OE DIR CLKAB CLKBA SAB SBA OE DIR CLKAB CLKBA SAB SBA 
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L L X X X L L H X X L X 

OE 
X 
X 
H 

REAL-TIME TRANSFER 
BUSBTOBUSA 

~ 

REAL-TIME TRANSFER 
BUSATOBUSB 

~ 

ID 

~ 
ID 

DIR CLKAB CLKBA SAB SBA OE DIR CLKAB CLKBA SAB 
X 
X 
X 

i X X X L L X H orL X 
X i X X L H HorL 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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logic symbolt 

10E 
10lR 

1CLKBA 

1SBA 

lCLKAB 

1SAB 

20E 

20lR 

2CLKBA 

2SBA 

2CLKAB 

2SAB 

lA1 

lA2 

lA3 

lA4 

lA5 

lA6 

1A7 

1A8 

2Al 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

56 "-
1 "-

L 
55 

54 

2 

3 

29 " 
28 

" 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 ENl [BA] 
3 EN2[AB] 

C4 

G5 

C6 

G7 

Gl0 

10EN8[BA] 
10EN9 [AB] 

Cll 
G12 

C13 

G14 -. 
>1 5 

'11 51 

60 7 :1:1 

1 7 

SN74ALVC16646 
16·BIT BUS TRANSCEIVER AND REGISTER 

WITH 3·STATE OUTPUTS 
SCAS265 - JANUARY 1993 - REVISED MARCH 1994 

r 52 
40 

~ 
lBl 

2'1 

51 
lB2 

49 
lB3 

48 
1B4 

47 
lB5 

45 
lB6 

44 
lB7 

43 
1B8 

42 
A~ >1 12 110 
~ 

2Bl 
'18 12 1 

130 14 :1:1 

1 14 
9'1 

41 

40 

38 

37 

36 

34 

33 

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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16·BIT BUS TRANSCEIVER AND REGISTER 
WITH 3·STATE OUTPUTS 
SCAS265 - JANUARY 1993 - REVISED MARCH 1994 

logic diagram (positive logic) 

1DIR ----LJ 

iCLKBA ....;;.;;.-----i,....----------i >--------+-, 
iSBA -'------i ....... >-4>--------, 

9-68 

iCLKAB 

1SAB -----t-i .......... ">...----...., 

1Ai 
5 

v 
29 

To Seven Other Channels 

20E 

28 
2DIR 

30 
2CLKBA 

2SBA 

2CLKAB 

2SAB 

2A 1 _i;...;.5 __ ......;.--t-i .... 

, 
I 

<1--+-+-+ .... ' I 
I , 

+-+-+-!i...+t....:5:=.2 1 B 1 

, 
I 

<1--+-+-+ .... , , , 
I 

+-+-t-!-..-,4~2 2B1 

~----~-~v~-------~ 
To Seven Other Channels 
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INPUTS 

SN74ALVC16646 
16-BIT BUS TRANSCEIVER AND REGISTER 

WITH 3-STATE OUTPUTS 
SCAS265 - JANUARY 1993 - REVISED MARCH 1994 

FUNCTION TABLE 

DATAllOs 
OE DIR CLKAB CLKBA SAB SBA A1 THRU AS B1 THRU BS 

ORERATION OR FUNCTION 

X X l' X X X Input Unspecifiedi" Store A, B unspecifiedt 

X X X l' X X Unspecifiedt Input Store B, A unspecifiedt 

H X l' l' X X Input Input Store A and B data 

H X HorL 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 orL 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 HorL 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 OIR inputs. Data input functions are always enabled; 
I.e., data at the bus pins will be stored on every low-ta-high transition of the clock Inputs. 

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

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (except 1/0 ports) (see Note 1) ................................ -0.5 V to 4.6 V 
Input voltage range, VI (1/0 ports) (see Notes 1 and 2) .......................... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) ....••.................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vecl ............•................................ ±50 mA 
Continuous current through Vee or GND ..........................................•...... ±100 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 

: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 voltage ratings may be exceeded if the input and output clamp-<:urrent ratings are observed. 
2. This value is limited to 4.6 V maximum. 
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. 

recommended operating conditions 

MIN MAX UNIT 

Vee Supply voltage 2.7 3.6 V 

VIH High-level input voltage Vee- 2.7 Vt03.6 V 2 V 

VIL Low-level input voltage Vee = 2.7 V to 3.6 V O.S V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee=2.7V -12 
IOH High-level output current rnA 

Vee=3V -24 

Vee=2.7V 12 
IOL Low-level output current rnA 

Vee=3V 24 

At/Av Input transition rise or fall rate 0 10 nsN 

TA Operating free-air temperature -40 85 ·e 
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SN74ALVC16646 
16·BIT BUS TRANSCEIVER AND REGISTER 
WITH 3·STATE OUTPUTS 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

'tJ 
l:J 

PARAMETER 

VOH 

VOL 

" 
"(ho'd) I Data I/Os 

10Z* 

ICC 

~Iee 

ei I Control inputs 

eio I A or B ports 

TEST CONDITIONS VCCt 
10H = -100 IIA MIN to MAX 

2.7V 
'OH=-12mA 

3V 

IOH=-24mA 3V 

10L -100!IA MINto MAX 

10L= 12mA 2.7V 

IOL-24 mA 3V 

V, = Vee or GND 3.6V 

V,-O.S V 

V,=2V 
3V 

Vo = Vee or GND 3.6V 

V, = Vee or GND, 10=0 3.6V 

Vee -3 Vto3.6 V, One input at Vee - 0.6 V, 
Other Inputs at Vee or GND 

V, - Vee or GND 3.3V 

Vo - Vee or GND 3.3 V 
.. o t For conditions shown as MIN or MAX, use the appropnate values under recommended operating conditions . 

C * For VO ports, the parameter 10Z includes the input leakage current. 
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MIN MAX UNIT 

Vee-02 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 !IA 

75 

-75 
IIA 

±10 !IA 

40 !IA 

750 !IA 

pF 

pF 



• Member of the Texas Instruments 
W/debus™ Family 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Designed to Facilitate Incident-Wave 
Switching for line Impedances of 50 0 
or Greater 

• Typical VOLP (Output Ground Bounce) 
< O.S Vat Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Bus-Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (Dl) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 16-bit bus transceiver and register is 
designed for 2.7-V to 3.6-V VCC operation. 

The SN7 4ALVC16652 consists of Ootype flip-flops 
and control circuitry arranged for multiplexed 
transmission of data directly from the data bus or 
from the internal storage registers. The device can 
be used as two 8-bit transceivers or one 16-bit 
transceiver. 

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 

SN74ALVC16652 
16·BIT BUS TRANSCEIVER AND REGISTER 

WITH 3·STATE OUTPUTS 

DGG OR DL PACKAGE 
(TOP VIEW) 

10EAB 1 
1CLKAB 

1SAB 
GND 

Vee 
1A3 

1A5 
GND 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 
Vee 
2A7 
2A8 

GND 
2SAB 

10EBA 
1CLKBA 
1SBA 
GND 
1B1 
1B2 
Vee 
1B3 
1B4 
1B5 
GND 
1B6 
1B7 
1B8 
2B1 
2B2 
2B3 
GND 
2B4 
2B5 
2B6 
Vee 
2B7 
2B8 
GND 
2SBA 

2CLKAB 2CLKBA 
20EAB "'I..,;;;"""";;';;'k' 20EBA 

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 SN74ALVC16652. 

Data on the A or B bus, or both, can be stored in the internal 0 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 Ootype flip-flops by simultaneously enabling OEAB and OEBA. In this configuration, each output 
reinforces its input. Thus,when all other data sources to the two sets of bus line are at high impedance, each 
set of bus lines remains at its last level configuration. 

The SN74ALVC16652 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 SN74ALVC16652 is characterized for operation from -40°C to 85°C. 

EPle and Widebus are trademarks of Texas Instrumehts Incorporated. 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic elate and oliler 
speclflcatlons are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 
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SN74ALVC16652 
16·BIT BUS TRANSCEIVER AND REGISTER 
WITH 3·STATE OUTPUTS 
SCAS266 - JANUARY 1993 - REVISED MARCH 1994 

FUNCTION TABLE 

INPUTS DATAI/Ot 

OEAB OEBA CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8 

L H H or L HorL X X Input Input 

L H t t X X Input Input 

X H t HorL X X Input Unspecifiecf1: 

H H t t X:j: X Input Output 

L X H orL t X, X Unspeclfiecf1: Input 

L L t t X X:j: Output Input 

L L X X X L Output Input 

L L X H orL ·x H Output Input 

H H X X L X Input Output 

H H H or L X H X Input Output 

H L H or L HorL H H Output Output 

OPERATION OR FUNCTION 

Isolation 

Store A and B data 

Store A, hold B 

Store A in both registers 

Hold A, store B 

Store B in both registers 

Real-time B data to A bus 

Stored B data to A bus 

Real-time A data to B bus 

Stored A data to B bus 

Stored A data to B bus and 
stored B data to A bus I I I I 

t The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs. Data input functions are 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 

:j: Select control = L; clocks can occur simultaneously. 
Select control = H; clocks must be staggered in order to load both registers. 
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SN74ALVC16652 
16-BIT BUS TRANSCEIVER AND REGISTER 

WITH 3-STATE OUTPUTS 
SCAS266-JANUARY 1993- REVISED MARCH 1994 

cc 
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'-v---I 
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Figure 1. Bus-Management Functions 
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SN74ALVC16652 
16·BIT BUS TRANSCEIVER AND REGISTER 
WITH 3·STATEOUTPUTS 
SCAS266 - JANUARY 1993 - REVISED MARCH 1994 

logic symbolt 

10EBA 56 "-
1 

EN1 [BA] 
10EAB 

1CLKBA 
55 

EN2[AB] 

C3 
54 

iSBA G4 
2 

1CLKAB C5 
3 

1SAB G6 
20EBA 

20EAB 

29 
'" 28 

EN7[BA] 

30 
EN8[AB] 

2CLKBA C9 
2SBA 

31 
G10 

27 
2CLKAB cn 

2SAB 
26 

G12 , r 

1A1 
~1 5 4 3D 

Vi -.J 4 1 

U 50 6 ~1 
2'1 -

6 
1 6 

1A2 
8 

1A3 
9 

1A4 
10 

1A5 
12 

1A6 
13 

1A7 
14 

1A8 

2A1 
~1 15 10 90 

'17 -.J 10 1 

U 110 12 ~1 
8'1 -

1 12 
16 

2A2 
17 

2A3 
19 

2A4 
20 

2A5 
21 

2A6 
23 

2A7 
24 

2A8 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
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16·BIT BUS TRANSCEIVER AND REGISTER 

WITH 3·STATE OUTPUTS 
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logic diagram (positive logic) 

10EAB 

1CLKBA-='----t---------I ~-------+-->. 

1SBA -=-----l:-.-l ~~-------, 

1CLKAB 

1SAB --"----H ......... ~_-----, 

+-++-t_-=52=-1 B1 

~-------------~v~----------------J 
To Seven Other Channels 

20EAB 

2CLKBA -=---t--,--'--------J JI-------h 

2SBA -=----t ........ >-<~-----, 

2CLKAB 

2SAB -=--++...-1 ~_-----, 

+-++-t ....... ....;4.::...2 2B1 

~--------------~v~---------------J 
To Seven Other Channels 
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WITH 3-STATE OUTPUTS 
SCAS266 - JANUARY 1993 - REVISED MARCH 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 (except I/O ports) (see Note 1) ................................ -0.5 V to 4.6 V 
Input voltage range, VI (I/O ports) (see Notes 1 and 2) .......................... -0.5 V to Vee + 0.5 V 
Output voltage range, Va (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Output clamp current, 10K (Va < 0 or Va > Vee) ........................................... ±50 rnA 
Continuous output current, 10 (Va = 0 to Vee) ............................................. ±50 rnA 
Continuous current through Vee or GND ................................................. ±100 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 absolu1e-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the inpL.1 and ot.t1put clamp-current ratings are observed. 
2. This value is limited to 4.6 V maximum. 
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. 
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Vcc 

VIH 

Vil 

VI 

Vo 

IOH 

IOl 

Ilt/I!.v 

TA 

9-96 

Supply voltage 

High-level inpu1 voltage 

low-level inpu1 voltage 

Inpu1 voltage 

Ou1pu1 voltage 

High-level ou1pu1 current 

low-level ou1pu1 current 

Input transition rise or fall rate 

Operating free-air temperature 

MIN MAX UNIT 

2.7 3.6 V 

VCC = 2.7 Vto 3.6 V 2 V 

VCC = 2.7 Vt03.6 V 0.8 V 

0 VCC V 

0 VCC V 

VCC=2.7V -12 
mA 

VCC=3V -24 

VCC = 2.7 V 12 
mA 

VCC=3V 24 

0 10 ns/V 

-40 85 ·C 
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SN74ALVC16652 
16-BIT BUS TRANSCEIVER AND REGISTER 

WITH 3-STATE OUTPUTS 
SCAS266 - JANUARY 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt 
10H --100 IIA MINto MAX 

VOH IOH=-12mA 
2.7V 

3V 

10H =-24 mA 3V 

10l" 100 IIA MIN to MAX 

VOL IOl-12mA 2.7V 

IOl-24mA 3V 

II VI .. Vee or GND 3.6V 

II(hold) I Data I/Os 
VI = 0.8 V 

VI=2V 
3V 

10Z* Vo" Vee or GND 3.6 V 

ICC VI" Vee or GND. 10=0 3.6V 

Alec 
Vee- 3 Vto3.6 V. One input at Vee - 0.6 V. 
Other inputs at Vee or GND 

ei I Control inputs VI = Vee or GND 3.3 V 

eio I A or B ports Vo .. Vee or GND 3.3V 

t For conditions shown as MIN or MAX. use the appropriate values under recommended operating conditions. 
* For I/O ports. the parameter 10Z includes the input leakage current. 
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MIN MAX UNIT 

Vee-0.2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 IIA 
75 

-75 
IIA 

±10 IIA 
40 IIA 

750 IIA 

pF 

pF 
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• Member of the Texas Instruments 
W/debus™ Family 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Supports Unregulated Battery Operation 
Down t02.7V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Bus-Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulidown 
Resistors 

• Package Options Include Plastic 300-mil 
Shrink Smail-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 20-bit flip-flop is designed specifically for 
low-voltage 3.3-V VCC operation. 

The SN7 4ALVC16721 's twenty flip-flops are 
edge-triggered O-type flip-flops with qualified 
clock storage. On the positive transition of the 
clock (ClK) input, the device provides true data at 
the Q outputs, provided that the clock-enable 
(ClKEN) input is low. If ClKEN is high, no data is 
stored. 

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. 

SN74ALYC16721 
3.3·Y 20·81T FLlp·FLOP 

WITH 3·STATE OUTPUTS 
SCAS267 - MARCH 1993 - REVISED MARCH 1994 

DGG OR DL PACKAGE 
(TOP VIEW) 

DE 
01 
02 

GNO 

08 
09 

010 
011 
012 
013 

GNO 
014 
Q15 
016 
Vee 
017 
018 

GNO 
019 

ClK 
01 
02 
GNO 
03 
04 
Vee 
05 
06 
07 
GNO 
08 
09 
010 
011 
012 
013 
GNO 
014 
015 
016 
Vee 
017 
018 
GNO 
019 

020 020 
NC ClKEN "'1-__ .1" 

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. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74AlVC16721 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 SN74AlVC16721 is characterized for operation from -40°C to 85°C. 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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SN74ALYC16721 
3.3-Y 20-BIT FLlP~FLOP 
WITH 3-STATE OUTPUTS 
SCAS267 - MARCH 1993 - REVISED MARCH 1994 

logic diagram (positive logic) 

OE 

L 

l 

L 

l 

H 

FUNCTION TABLE 
(each flip-flop) 

INPUTS 

ClKEN ClK 0 

H X H 

l i H 

L i L 

l l X 
X' X X 

OUTPUT 
Q 

Qo 

H 

L 

Qo 

Z 

OE ~----------------~ 
ClK 56 

>-----+--1 CE 

C1 
55 

D1--------~----~--~lD 

'------,vr------I 

To 19 Other Channels 

>-_2_ 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 Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .............................•............................ -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Veel ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Veel ............................................. ±50 mA 
Continuous currentthrough Vee or GND ................................................. ±100 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 voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

9-100 

2. This value is limited to 4.6 V maximum. 
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. 
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recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI I nput voltage 

Vo Output vo~age 

10H High-level output current 

10L Low-level output current 

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

TA Operating free-air temperature 

SN74ALVC16721 
3.3-V 20-81T FLIP-FLOP 

WITH 3-STATE OUTPUTS 
SCAS267 - MARCH 1993 - REVISED MARCH 1994 

MIN MAX UNIT 

2.7 3.6 V 

Vee = 2.7 Vto 3.6 V 2 V 

Vee. 2.7 Vto 3.6 V 0.8 V 

0 Vee V 

0 Vee V 

Vee = 2.7 V -12 
mA 

Vee=3V -24 

Vee=2.7V 12 
mA 

Vee- 3V 24 

0 10 ns/V 

-40 85 ·e 

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

PARAMETER TEST CONDITIONS VCCt MIN 

10H = -100 IlA MIN to MAX Vee-0.2 

2.7V 2.2 
VOH IOH=-12mA 

3V 2.4 

10H =-24 mA 3V 2 

10L = 100 IlA MIN to MAX 

VOL 10L= 12mA 2.7V 

IOL=24mA 3V 

II VI - Vee or GND 3.6V 

VI =0.8V 75 
II(hold) 3V 

VI =2V -75 

10Z Vo - Vee or GND 3.6 V 

lee VI = Vee or GND, 10=0 3.6 V 

~Iee 
Vee - 3 Vto 3.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei VI = Vee or GND 3.3 V 

eo Vo = Vee or GND 3.3V 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

~TEXA5 
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TYP MAX UNIT 

V 

0.2 

0.4 V 

0.55 

±5 IlA 

IlA 

±10 IlA 
40 IlA 

750 IlA 

4 pF 

6 pF 
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SN74ALYC16721 
3.3 .. y 20~BIT FLlP·FLOP 
WITH 3·STATE OUTPUTS 
SCAS267 - MARCH 1993 - REVISED MARCH 1994 

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

Vee=3.3V Vee=3.3V 
Vee = 2.7 V ±O.15V ±O.3V UNIT 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 150 0 150 0 150 MHz 

tw Pulse duration, CLK high or low ns 

Data before CLKt High or low 3 
tsu Setup time 

CLKEN before CLKt 'HIgh or low 
ns 

3 

Data after CLKi High or low 0 
th HoldUme 

CLKEN after CLKi 
ns 

High or low 0 

switching characteristics over recommended operating free·alr temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 4) 
I I I i,.. __ 'I. I 

"'ee = 3.3'" 
I I I 

FROM TO 
vee= ..... v 

Vee = 2.7 V 
PARAMETER ±O.15V ±O.3V UNIT (INPUT) (OUTPUT) 

MIN MAX MIN MAX MIN MAX 

fmax 150 150 150 MHz 

tpLH 4 4.5 
ClK Q ns 

tPHL 4 4.5 

tpZH 
OE 

5 5.7 
Q ns 

tpZL 5 5.7 

tpHZ 
OE 

4.5 4.5 
Q ns 

tPLZ 4.5 4.5 

"lJ NOTE 4: Load circun and voltage waveforms are shown in Section 1. 
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• Member of the Texas Instruments 
Widebus™ Family 

• EPICTM (Enhanced· Performance Implanted 
CMOS) Submlcron Process 

• Supports Unregulated Battery Operation 
Down t02.7V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vce = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at V ce = 3.3 V, TA = 25°C 

• Bus-Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulidown 
Resistors 

• Package Options Include Plastic 300-mil 
Shrink Smail-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 10-bit flip-flop is designed specifically for 
low-voltage 3.3-V VCC operation. 

The flip-flops of the SN74AlVC16820 are 
edge-triggered D-type flip-flops. On the positive 
transition of the clock (ClK) input, the device 
provides true data at the Q outputs. 

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

SN74ALVC16820 
3.3-V 10-81T FLIP-FLOP 
WITH DUAL OUTPUTS 

SCAS268 - MARCH 1993 - REVISED MARCH 1994 

DGG OR DL PACKAGE 
(TOP VIEW) 

10E 
101 
102 

GNO 

402 
501 
502 
601 
602 
701 

GNO 
702 
801 
802 

VCC 
901 
902 

GNO 

elK 
01 
NC 
GNO 
02 
NC 
Vee 
03 
NC 
04 
GNO 
NC 
05 
NC 
06 
NC 
07 
GNO 
NC 
08 
NC 
Vee 
09 
NC 
GNO 

1001 010 
1002 NC 
20E NC ",-__ or 

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. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74AlVC16820 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 SN74AlVC16820 is characterized for operation from -40°C to 85°C. 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Informallon concerno prod_ In tho _ve '" 
dookln ~ha.. 01 devalopmon~ ChoraCl8r1s11C data and 0"'" 
spoel_ona ... dookln goola. T .... lnatru __ tho right to 
change or dlscontlnuelheie products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1994, Texas Instruments Incorporated 
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SN74ALYC16820 
3.3·Y 10·BITFLlP·FLOP 
WITH DUAL OUTPUTS 
SCAS268 - MARCH 1993 - REVISED MARCH 1994 

logic diagram (positive logic) 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
OEnt eLK D Qnt 

L t H H 

L t L L 

L L X Qo 

H X X Z 
tn= 1.2 

10E~-------------~~------' 

20E 28 

56 
CLK -------i 

C1 
55 

D1~~-----------4--~lD 

\I------..V,----..J1 

To Nine Other Channels 

"",,-__ 2=- 1Q1 

3 
1Q2 

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 Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, ',K (V, < 0) ................•......................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±100 mA 
Maximum power dissipation at T A = 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 

: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 voltage ratings may be exceeded If the input and output clamp-current ratings are observed. 
2. This value is limited to 4.6 V maximum. 
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. 
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SN74ALVC16820 
3.3·V 10·81T FLlp·FLOP 
WITH DUAL OUTPUTS 

SCAS268 - MARCH 1993 - REVISED MARCH 1994 

recommended operating conditions 

MIN MAX UNIT 

Vee Supply voltage 2.7 3.6 V 

VIH High-level input voltage Vee" 2.7 V to 3.6 V 2 V 

VIL Low-level input voltage Vee = 2.7 Vto 3.6 V 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

10H High-level output current 
Vee- 2.7V -12 

mA 
Vee- 3V -24 

Vee=2.7V 12 
10L Low-level output current rnA 

Vee=3V 24 

!J.t/!J.v Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·e 

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

PARAMETER TEST CONDITIONS VCCt MIN 

10H --100 tJA MIN to MAX Vee-0.2 

VOH 10H =-12 rnA 
2.7 V 2.2 

3V 2.4 

IOH .. -24rnA 3V 2 

10L = 100 tJA MINto MAX 

VOL IOL-12mA 2.7V 

IOL=24 rnA 3V 

II VI = Vee or GND 3.6 V 

VI = 0.8V 75 
II(hold) 3V 

VI_2V -75 

10Z Vo .. Vee or GND 3.6 V 

ICC VI .. Vee or GND, 10=0 3.6 V 

L\lee 
Vee =3 Vt03.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

el VI = Vee or GND 3.3 V 

Co Vo = Vee or GND 3.3 V 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

-!I TEXAS 
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TYP MAX UNIT 

V 

0.2 

0.4 V 

0.55 

±5 tJA 

tJA 

±10 tJA 
40 tJA 

750 tJA 

4 pF 

6 pF 
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SN74ALYC16820 
3.3-Y 10-81T FLIP-FLOP 
WITH DUAL OUTPUTS 
SCAS268 - MARCH 1993 - REVISED MARCH 1994 

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

VCC=3.3V Vcc = 3.3 V 
VCC=2.7V ±O.1SV ±O.3V UNIT 

MIN MAX MIN MA.X MIN MAX 

fclock Clock frequency 0 150 0 150 0 150 MHz 

tw Pulse duration, CLK high or low ns 

tsu Setup time, data before CLKi . I High or low 0.8 1 ns 

th . Hold time, data after CLKi I High or low 2 2 ns 

switching characteristics over recommended operating free-air temperature range,CL = 50 pF 
(unless otherwise noted) (see Note 4) 

FROM TO 
VCC=3.3V VCC=3.3V 

VCC=2.7V 
PARAMETER ±O.1SV ±O.3V UNIT (INPUT) (OUTPUT) 

MIN MAX MIN MAX MIN MAX 

fmax 150 150 150 MHz 

tpLH 4 4.5 
CLK a ns 

tpHL 4 4.5 

tpZH 
OE 

5 5.7 a ns 
tpZL 5 5.7 

tpHZ 
OE 

4.5 4.5 a ns 
tpLZ 4.5 4.5 

NOTE 4: Load circuit and voltage waveforms are shown in Section 1. 
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SN74ALVC16821 
3.3-V 20·BIT BUS·INTERFACE FLlp·FLOP 

WITH 3-STATE OUTPUTS 

• Member of the Texas Instruments 
Wldebus™ Family 

• EPICTM (Enhanced·Performance Implanted 
CMOS) Submlcron Process 

• Supports Unregulated Battery Operation 
Down to 2.7V 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, T A = 25°C 

• Bus-Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulidown 
Resistors 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 20-bit bus-interface flip-flop is designed 
specifically for low-voltage (3.3 V) V CC operation. 

The SN74AlVC16821 can be used as two 10-bit 
flip-flops or one 20-bit flip-flop. The twenty 
flip-flops are edge-triggered D-type flip-flops. On 
the positive transition of the clock (ClK) input, the 
device provides true data at the Q outputs. 

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. 

SCAS269 - MARCH 1993 - REVISED MARCH 1994 

DGG OR DL PACKAGE 
rrOPVIEW) 

1ClK 
101 
102 
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 

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. 

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 

The SN74AlVC16821 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 SN74AlVC16821 is characterized for operation from -40·C to 85°C. 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 
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SN74ALYC16821 
3.3-Y 20-BIT BUS-INTERFACE FLIP-FLOP 
WITH.3-STATE OUTPUTS 
SCAS269 - MARCH 1993 - REVISED MARCH 1994 

OE 
L 

L 

L 

H 

logic symbolt 

1 
10E 

56 
1CLK 

20E 
28 

29 
2CLK 

55 
1D1 

54 
1D2 

52 
1D3 

51 
1D4 

49 
1D5 

48 
1D6 

47 
1D7 

45 
1D8 

44 
1D9 

43 
1D10 

42 
2D1 

41 
2D2 

2D3 
40 

2D4 
36 

37 
2D5 

36 
2D6 

34 
2D7 

33 
2D8 

31 
2D9 

30 
2D10 

FUNCTION TABLE 
(each 1 Cl-blt flip-flop) 

INPUTS OUTPUT 
ClK D Q 

i H H 

l' L L 

L X Qo 

X X Z 

r.... EN2 

C1 
"- EN4 

C3 ., r 
1D 2V 

3D 4V 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC 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 

102 

103 

104 

1Q5 

1Q6 

1Q7 

1Q8 

109 

1Q10 

2Q1 

2Q2 

2Q3 

204 

205 
2Q6 

2Q7 

2Q8 

209 

2Q10 



logic diagram (positive logic) 

SN74ALVC16821 
3.3-V 20-BIT BUS-INTERFACE FLIP-FLOP 

WITH 3-STATE OUTPUTS 
SCAS269 - MARCH 1993 - REVISED MARCH 1994 

10E---------Cl 

1CLK _56_--1 

r---
I 1 of 10 

~-+-t-=-2 1Q1 

I Channels .. ----11> I C1 

101 ----1----+---1 10 
I 

55 

I 1....----' L __ _ 

/ 
V 

To Nine Other Channels 

20E 
28 

2CLK 
29 

r--- ------------
I 1 of 10 
I Channels 

C1 
42 I 

2Q1 
201 10 

I 
I L ___ 

/ 
v 

To Nine Other Channels 
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SN74ALVC16821 
3.3-V 20-BIT BUS-INTERFACE FLlP~FLOP 
WITH 3-STATE OUTPUTS 
SCAS269 - MARCH 1993 - REViseD MARCH 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 Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±100 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 condnions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This value is !iIT'!!ted to 4.6 V maximum. 
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. 

'tJ recommended operating conditions 
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Vee 

VIH 

Vil 

VI 

Vo 

IOH 

IOl 

At/l!.v 

TA 

9-110 

Supply voltage 

High-level input voltage 

lOW-level input voltage 

Input voltage 

Output voltage 

High-level output current 

Low-level output current 

Input transition rise or fall rate 

Operating free-air temperature 

Vee -2.7 Vt03.6 V 

Vee = 2.7 Vto 3.6 V 

Vee=2.7V 

Vee=3V 

Vee=2.7V 

Vee =3V 

~TEXAS 
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MIN 

2.7 

2 

0 

0 

0 

-40 

MAX UNIT 

3.6 V 

V 

0.8 V 

Vee V 

Vee v 
-12 

mA 
-24 

12 
rnA 

24 

10 ns/V 

85 ·e 



SN74ALVC16821 
3.3-V 20-BIT BUS-INTERFACE FLIP-FLOP 

WITH 3-STATE OUTPUTS 
SCAS269 - MARCH 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt MIN TYP MAX UNIT 

IOH =-100 jIA MIN to MAX VCC-0.2 

2.7 V 2.2 
VOH IOH=-12mA V 

3V 2.4 

IOH=-24mA 3V 2 

10L" 100 jIA MIN to MAX 0.2 

VOL IOL-12mA 2.7V 0.4 V 

IOL=24 rnA 3V 0.55 

II VI = VCC or GND 3.6 V ±5 jIA 

VI .. O.BV 75 
II(hold) 3V jIA 

VI .. 2V -75 

10Z VO" VCC or GND 3.6V ±10 jIA 

ICC VI = VCC or GND, 10=0 3.6 V 40 jIA 

<lICC 
Vcc =3 Vt03.6 V, One input at VCC - 0.6 V, 

750 jIA 
Other inputs at VCC or GND 

Ci VI = VCC or GND 3.3 V 4 pF 

Co Vo .. VCC or GND 3.3V 6 pF 
.. . , t For conditions shown as MIN or MAX, use the appropnate values under recommended operaling conditions . 

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

VCC=3.3V VCC=3.3V 
VCC=2.7V ±O.15V ±O.3V UNIT 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 150 0 150 0 150 MHz 

tw Pulse duration, CLK high or low ns 

tsu Setup time, data before CLKi JHighorlow 3 ns 

th Hold time, data after CLKi J High or low 0 ns 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 4) 

FROM TO 
VCC=3.3V 

PARAMETER ±O.15V 
(INPUT) (OUTPUT) 

MIN MAX 

fmax 150 

tpLH 4 
CLK Q 

tPHL 4 

tpZH 
OE 

5 
Q 

tpZL 5 

tpHZ 
OE 

4.5 
Q 

tPLZ 4.5 

NOTE 4: Load clrcuR and vo~age waveforms are shown In Section 1. 
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VCC=3.3V vee = 2.7 V ±O.3V UNIT 
MIN MAX MIN MAX 

150 150 MHz 

4.5 
ns 

4.5 

5.7 
ns 

5.7 

4.5 
ns 

4.5 
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• Member of the Texas Instruments 
WidebusTM Family 

• EPICTM (Enhanced·Performance Implanted 
CMOS) Submlcron Process 

• Designed to Facilitate Incldent·Wave 
Switching for Line Impedances of 50 Q 
or Greater 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Bus·Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Package Options Include Plastic 300·mll 
Shrink Small·Outline (DL) and Thin Shrink 
Small·Outline (DGG) Packages 

description 

This 18-bit bus-interface flip-flop is designed for 
2.7-V to 3.6-V VCC operation. 

The SN74ALVC16823 features 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. It is particularly 
suitable for implementing wider buffer registers, 
110 ports, bidirectional bus driver,s with parity, and 
working registers. 

The SN74ALVC16823 can be used as two 9-bit 
flip-flops or one l8-bit flip-flop. With the 
clock-enable (CLKEN) input low, the Ootype 
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. 

SN74ALVC16823 
18-BIT BUS·INTERFACE FLIP·FLOP 

WITH 3-STATE OUTPUTS 

DGG OR DL PACKAGE 
(TOP VIEW) 

102 
103 
Vee 
104 
105 9 
106 

GNO 11 
107 
108 
109 
201 
202 
203 

GNO 
204 
205 
206 
Vee 
207 
208 

GNO 
209 
20E 

2CLR 

47 
46 
45 
44 
43 
42 
41 

"1....0_--1" 

lCLK 
lCLKEN 
101 
GNO 
102 
103 
Vee 
104 
105 
106 
GNO 
107 
108 
109 
201 
202 
203 
GNO 
204 
205 
206 
Vee 
207 
208 
GNO 
209 
2CLKEN 
2CLK 

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. 

The SN74ALVC16823 is available in TI's shrink sma"-outline (OL) and thin shrink sma"-outline (OGG) 
packages, which r ;ovide twice the 110 pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 

The SN74ALVC16823 is characterized for operation from -40°C to 8SoC. 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 
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SN74ALVC16823 
18-BIT BUS-INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 
SCAS270 - JANUARY 1993 - REVISED MARCH 1994 

FUNCTION TABLE 
(each 9-blt flip-flop) 

INPUTS 

OE CLR CLKEN CLK 0 
L L X X X 

L H L i H 

L H L i L 

L H L L X 

L H H X X 

H X X X X 

logic symbolt 

10E 
2 "- EN1 

lCLR 
1 .... Ril 

lCLKEN 
55 "- G3 

1CLK 
56 

3C4 

20E 
27 "- EN5 

2CLR 
28 J'.. R6 

2CLKEN 
30 "- G7 

2CLK 
29 

7C8 

54 
, r 

101 40 1,217 
52 

102 
51 

103 
49 

104 
48 

105 
47 

106 
45 

107 
44 

108 
43 

109 
42 

201 

202 

80 5,617 
41 

40 
203 

38 
204 

37 
205 

36 
206 

34 
207 

,33 
208 

31 
209 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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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 
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1Q1 

1Q2 

1Q3 

104 

1Q5 

108 

lQ7 

108 

109 

2Q1 

2Q2 

203 

204 

205 

206 
2Q7 

208 

2Q9 



logic diagram (positive logic) 

10E 
2 

1CLR 

1CLKEN 55 

1CLK 
56 

101 54 

20E 27 

2CLR 
26 

2CLKEN 
30 

2CLK 
29 

201 42 

CE 

R 

C1 

10 

V 

SN74ALVC16823 
18-BIT BUS·INTERFACE FLIP·FLOP 

WITH 3·STATE OUTPUTS 
SCAS270 - JANUARY 1993 - REVISED MARCH 1994 

3 1Q1 

/ 

To Eight Other Channels 

CE 

R 

C1 15 2Q1 

10 

\ v 
/ 

To Eight Other Channels 
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SN74ALVC16823 
18·BIT BUS·INTERFACE FLIP·FLOP 
WITH 3·STATEOUTPUTS 
SCAS270 - JANUARY 1993 - REVISED MARCH 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 4.6 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) ..........................•....•.......................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee> ........................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vee> ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±100 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 voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This value is limited to 4.6 V maximum_ • 
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. 

"tJ recommended operating conditions 
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Vee 

VIH 

VIL 

VI 

Vo 

IOH 

IOL 

I!J.tll!J.v 

TA 

9-116 

Supply voltage 

High-level input voltage 

Low-level input voltage 

Input voHage 

Output voltage 

High-level output current 

Low-level output current 

Input transition rise or fall rate 

Operating free-air temperature 

Vee =2.7 Vt03.6 V 

Vee =2.7 Vto 3.6 V 

Vee=2.7V 

Vee=3V 

Vee=2.7V 

Vee=3V 

~TEXAS 
INSTRUMENTS 
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MIN 

2.7 

2 

0 

0 

0 

-40 

MAX UNIT 

3.6 V 

V 

0.8 V 

Vee V 

Vee V 

-12 
mA 

-24 

12 
mA 

24 

10 nsN 

85 ·e 



SN74ALVC16823 
18-BIT BUS-INTERFACE FLIP-FLOP 

WITH 3-STATE OUTPUTS 
SCAS270 - JANUARY 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt 

10H=-IOOIlA MINto MAX 

2.7V 
VOH IOH=-12mA 

3V 

10H =-24 mA 3V 

10L = 100 IlA MINto MAX 

VOL IOL=12mA 2.7 V 

IOL=24mA 3V 

II VI = Vee or GND 3.6V 

VI =0.8V 
II(hold) 3V 

VI=2V 

10Z Vo = Vee or GND 3.6V 

lee VI = Vee or GND, 10=0 3.6V 

~Iee 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei VI = Vee or GND 3.3V 

eo Vo = Vee or GND 3.3V 

t For conditions shown as MIN or MAX, use the appropnate values under recommended operating conditions. 

~TEXAS 
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MIN MAX UNIT 

Vee-0.2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

,.5 IlA 
75 

-75 
IlA 

,.10 IlA 

40 IlA 

750 IlA 

pF 

pF 
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• Member of the Texas Instruments 
Wldebus™ Family 

• EPIC ™ (Enhanced-Performance Implanted 
CMOS) Submicron Process 

• Designed to Facilitate Incident-Wave 
Switching for Line Impedances of 50 n 
or Greater 

• Bus-Hold On Data Inputs Eliminates 
the Need for External pUllup/Pulidown 
Resistors 

• Package Options Include Plasttc 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

The SN74ALVC16825 is an 18-bit buffer and line 
driver designed for 2.7-V to 3.6-V Vee operation. 
It will improve both the performance and density of 
3-state memory address drivers, clock drivers, 
and bus-oriented receivers and transmitters. 

The device can be used as two 9-bit buffers or one 
18-bit buffer. It provides true data. 

The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or OE2) input is high, all nine affected 
outputs are in the high-impedance state. 

Active bus-hold circuitry is provided to hold 
unused or floating data inputs at a valid logic level. 

The SN74ALVC16825 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 SN74ALVC16825 is characterized for 
operation from -40·C to 85·C. 

FUNCTION TABLE 
(each 9-blt section) 

INPUTS OUTPUT 

OE1 OE2 A y 

L L L L 

L L H H 

H X X Z 

X H X Z 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Inlormalt.n con ....... products In tho Iormallve or 
d.lan phase 01 davtIopment. Cha..cWIItIc data and .thor 
opeclfl .. U ...... d.lgn goals. T .... lnslrumenll _tho ~ghlto 
cMngeordlocontlnue_prod_wltlloutnotice. -!i1 TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN74ALVC16825 
18-BIT BUFFER/DRIVER 

WITH 3·STATE OUTPUTS 
SCAS271 - OCTOBER 1993 - REVISED MARCH 1994 

DGG OR DL PACKAGE 
rrOPVIEW) 

10El 10E2 
lYl lAl 

lA2 
GND 

lY3 lA3 
lY4 lA4 

Vee 
lA5 
lA6 

lY7 lA7 
GND 11 GND 
lYB lAB 
lY9 lA9 

GND GND 
GND GND 
2Yl 2Al 
2Y2 2A2 ;: 

GND GND W 
2Y3 2A3 -
2Y4 2A4 > 
2Y5 2A5 W 
Vee Vee a:: 
2Y6 2A6 a.. 
2Y7 2A7 I-

GND GND 0 
2YB 2AB :::» 
2Y9 2A9 C 

20El 20E2 0 
a:: a.. 

Copyright © 1994, Texas Instruments Incorporated 
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SN74ALVC16825 
18·BIT BUFFER/DRIVER 

, WITH 3·STATE OUTPUTS 
SCAS271 - OCTOBER 1993 - REVISED MARCH 1994 

logic symbolt logic diagram (positive logic) 

lOE1 

10E2 

20El 

20E2 

lAl 

lA2 

lA3 

lA4 

lA5 

lA6 

1A7 

lA8 

lA9 

2Al 

2A2 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

1 

56 

28 

29 

55 

54 

52 

51 

49 

48 

47 

45 

44 

41 

40 

38 

37 

36 

34 

33 

31 

30 

"- & 
ENl 

"-

"- & 
"- EN2 

r-
lV 

2V 

2 

3 

5 

6 

8 

9 

10 

12 

13 

16 

17 

19 

20 

21 

23 

24 

26 

27 

lYl 

lY2 

lY3 

1Y4 

lY5 

lY6 

1Y7 

lY8 

lY9 

2Y1 

2Y2 

2Y3 

2Y4 

2Y5 

2Y6 

2Y7 

2Y8 

2Y9 

10El -.,;..--'--
10E2 _56_~_J 

1A1 ~55=:"-___ 1--I >-_--=2'- lYl 

\~---~v~-----~/ 

To Eight Other Channels 

20E1 ...:;:.:--'--
20E2 ----,."'----_ 

2Al -=---'-"H >-__ 1:.,:6_ 2Y1 

~---~v~---~ 

To Eight 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 4.6 V 
Input voltage range, VI (except 1/0 ports) (see Note 1) ................................ -0.5 V to 4.6 V 
Input voltage range, VI (1/0 ports) (see Notes 1 and 2) .......................... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ........................•........ -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vecl ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±100 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 

: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 "racommended 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 voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This value is limited to 4.6 V maximum. 
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 inlormation, refer to the Package Thermal Considerations application note. 
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SN74ALVC16825 
18-BIT BUFFER/DRIVER 

WITH 3-STATE OUTPUTS 
SCAS271 - OCTOBER 1993 - REVISED MARCH 1994 

recommended operating conditions 

MIN MAX UNIT 

Vee Supply voltage 2.7 3.6 V 

VIH High-level input voltage Vee - 2.7 Vto 3.6 V 2 V 

VIL Low-level input voltage Vee - 2.7 V to 3.6 V 0.8 V 

VI Input voltage 0 VCC V 

Vo Output voltage 0 VCC V 

10H High-level output current 
Vee=2.7V -12 

mA 
VCC=3V -24 

10L 
VCC=2.7V 12 

Low-level output current mA 
Vec=3V 24 

atlav Input transition rise or fall rate 0 5 nslV 

TA Operating free-air temperature -40 85 ·C 

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

PARAMETER TEST CONDITIONS VCCt 
10H = -100 p.A MINto MAX 

VOH IOH--12mA 
2.7V 

3V 

10H =-24 mA 3V 

10L = 100 p.A MINto MAX 

VOL 10L= 12 mA 2.7V 

IOL=24mA 3V 

II Control pins VI = VCC or GND 3.6V 

II (hold) Data pins 
VI =0.8V 

VI=2V 
3V 

10Z:!: Vo = Vee or GND 3.6V 

ICC VI- VCC or GND, 10=0 3.6V 

6.ICC 
VCC=3Vt03.6V, One input at V CC - 0.6 V, 
Other inputs at VCC or GND 

Ci VI = VCC or GND 3.3V 

Co. Vo = VCC or GND 3.3V 
.. .. t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions . 

:!: For 1/0 ports, the parameter 10Z includes the input leakage current. 

~TEXAS 
INSTRUMENTS 
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MIN MAX UNIT 

Vee-0.2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 IlA 
75 

-75 
IlA 

±10 p.A 

40 IlA 

750 IlA 

pF 

pF 
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• Member of the Texas Instruments 
Wldebus™ Family 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Designed to Facilitate Incident-Wave 
Switching for Line Impedances of 50 n 
or Greater 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Bus-Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulidown 
Resistors 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 20-bit noninverting buffer/driver is designed 
for 2.7-V to 3.6-V Vee operation. 

The SN74ALVC16827 is comp()sed of two 10-bit 
sections with separate output-enable signals. For 
either 10-bit buffer section, the two output-enable 
(1 OEl and 1 OE2 or 20El 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 1 O-bit buffer section are in the 
high-impedance state. 

The SN74ALVC16827 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 SN74ALVC16827 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each 1 G-blt section) 

INPUTS OUTPUT 

OE1 OE2 A Y 

L L L L 

L L H H 

H X X Z 

X H X Z 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW in_lion c .. como p_1n the _ or 
d .. lgn ph... of _opment. Characteristic dati end other 
_lfl .. I10 ..... daalgn goals, T .... lnatrumenll ........ the right to 
change or dlsoont1nue th ... prodUC1S without notice. -!!1 TEXAS 

INSTRUMENTS 
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SN74ALVC16827 
20-BIT BUFFER/DRIVER 

WITH 3·STATE OUTPUTS 

DGG OR DL PACKAGE 
(TOP VIEW) 

10El 10E2 
lY1 lAl 
lY2 lA2 

GND GND 
lY3 lA3 

A14 
Vee 
lA5 
lA6 
lA7 
GND 

lY8 lA8 
lY9 lA9 

lYl0 lAl0 
2Yl 2Al 
2Y2 2A2 

3: 2Y3 2A3 
GND GND W 
2Y4 2M -> 2Y5 2A5 W 
2Y6 2A6 a: 
Vee Vee 0.. 
2Y7 2A7 
2Y8 2A8 'I-

GND GND 0 
2Y9 2A9 :l 

2Yl0 2Al0 C 
200 20E2 0 

a: 
0.. 

Copyright © 1994, Texas Instruments Incorporated 
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SN74ALVC16827 
20·BIT BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCAS272 - JANUARY 1993 - REVISED MARCH 1994 

logic symbolt 

lAl 

lA2 

lA3 

lA4 

lA5 
lA6 

lA7 

lA8 

lA9 

lAl0 

2Al 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

2A9 

2Al0 

1 

56 

28 

29 

55 

54 

52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

31 

30 

"- & 

"-
ENl 

" & 
EN2 

" 
I'" 

1 lV 

1 2V 

2 

3 

5 

6 

8 
9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

26 

27 

lYl 

lY2 

lY3 

lY4 

lY5 
lY6 

lY7 

lY8 

lY9 

1Yl0 

2Yl 

2Y2 

2Y3 

2Y4 

2Y5 

2Y6 

2Y7 

2Y8 

2Y9 

2Yl0 

logic diagram (positive logic) 

lAl ...;5:..;:5 __ --f >--+_.:..2 1Yl 

To Nine Other Channels 

20El~ 
20E2~~ 

2Al -4:.=2----tr> i " 2Yl 

~ 
To Nine Other Channels 

t This symbol is in accordance with ANSIIIEEE Sid 91-1984 
and IEC Publication 617-12. 
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SN74ALVC16827 
20·BIT BUFFER/DRIVER 

WITH 3·STATE OUTPUTS 
SCAS272 - JANUARY 1993 - REVISED MARCH 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 4.6 V 
Output voltage range, Vo (see Notes 1 and 2) ..............................•.. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee> ............................................. ±50 mA 
Continuous current through Vee or GND ..........................•...................... ± 100 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 condRions for extended periods may affect device reliabilRy. 

NOTES: 1. The Input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This value is limited to 4.6 V·maximum. 
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. 

recommended operating conditions 

MIN MAX UNIT 

Vee Supply voltage 2.7 3.6 V 

VIH High-level input voltage Vee = 2.7 Vt03.6 v 2 V 

VIL Low-level input voltage Vee - 2.7 V to 3.6 V 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

High-level output current 
Vee- 2.7V -12 

IOH rnA 
Vee- 3V -24 

Vec=2.7V 12 
IOL Low-level output current mA 

Vec=3V 24 

AIIAv Input transition rise or fall rate 0 10 nsN 

TA Operating free-air temperature -40 85 ·e 

~1ExAs 
INSTRUMENTS 
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SN74ALVC16827 
20·BIT BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCAS272 - JANUARY 1993 - REVISED MARCH 1994 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwi~e noted) 

PARAMETER TEST CONDITIONS VCCt MIN MAX UNIT 

10H =-100 jIA MINto MAX Vee-0.2 

2.7V 2.2 
VOH IOH=-12mA V 

3V 2.4 

IOH=-24mA 3V 2 

10L - 100 jIA MIN to MAX 0.2 

VOL IOL-12mA 2.7V 0.4 V 

IoL-24mA 3V 0.55 

II VI = Vee or GND 3.6V ±5 jIA 

VI·0.8V 75 
II(hold) 3V jIA 

VI=2V -75 

10Z Vo = Vee or GND 3.6V ±10 jIA 

ICC VI = Vee or GND. 10=0 3.6 V 40 jJA 

b.lee 
Vee = 3 V to 3.6 V. One input at Vee - 0.6 V. 750 jIA 
Other inputs at Vee or GND 

ei VI = Vee or GND 3.3V pF 

Co Vo = Vee or GND 3.3V pF 
.. o t For conditions shown as MIN or MAX. use the appropnate values under recommended operating conditions . 
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• Member of the Texas Instruments 
W/debus™ Family 

• EPICTM (Enhanced·Performance Implanted 
CMOS) Submicron Process 

• Designed to Facilitate Incldent·Wave 
Switching for Line Impedances of 50 Q 
or Greater 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25·C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25·C 

• Bus-Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Package Options Include Plastic 30Q-mll 
Shrink Small·Outline (DL) and Thin Shrink 
Small·Outline (DGG) Packages 

description 

This 20-bit inverting buffer/driver is designed for 
2.7-V to 3.6-V Vee operation. 

The SN74ALVC16828 is composed of two 10-bit 
sections with separate output-enable signals. For 
either 1 O-bit buffer section, 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 section are in the 
high-impedance state. 

The SN74ALVC16828 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 SN74ALVC16828 is characterized for 
operation from -40·C to 8S·C. 

FUNCTION TABLE 
(each 10-blt section) 

INPUTS OUTPUT 

OE1 OE2 A Y 

L L L H 

L L H L 

H X X Z 

X H X Z 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 
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SN74ALVC16828 
20·BIT BUFFER/DRIVER 

WITH 3·STATE OUTPUTS 
SCAS273 - JANUARY 1993 - REVISED MARCH 1994 

DGG OR DL PACKAGE 
(TOP VIEW) 

10El 10E2 
lYl 2 lA1 
1Y2 3 1A2 

GND GND 
1A3 
A14 

Vee Vee 
1Y5 1A5 
1Y6 1A6 
1Y7 1A7 

GND GND 
1Y8 1A8 
1Y9 1A9 

1Y10 1A10 
2Y1 2A1 
2Y2 2A2 
2Y3 2A3 ;: 

GND GND W 
2Y4 2A4 -
2Y5 2A5 > 
2Y6 2A6 W a: Vee Vee a. 2Y7 2A7 
2Y8 2A8 I-

GND GND 0 
2Y9 2A9 ::l 

2Y10 2A10 C 
20E1 20E2 0 a: 

a. 
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SN74ALVC16828 
20-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCAS273 - JANUARY 1993 - REVISED MARCH 1994 

logic symbolt logic diagram (positive logic) 

10E1 

10E2 

20E1 

20E2 

1 

56 

28 

29 

55 

54 

52 

51 

" 
& 

" 
" & 

" 

EN1 

EN2 1A1 55 XH--2=-1Y1 

r 2 
1 1V 

3 

5 To Nine Other Channals 

6 

1A1 

1A2 

1A3 

1A4 

1A5. 
lA6 

1A7 

1A8 

1A9 

49 
48 

47 

8 
9 

10 

1Y1 

1Y2 

1Y3 

1Y4 

1Y5 
lY6 

1Y7 

1Y8 

1n 
1Y10 

2Y1 

2Y2 

2Y3 

2Y4 

2Y5 

2Y6 

2Y7 

2Y8 

2Y9 

20E1 29 
20E2 ~

8 

." 
:D 
o 
C c: 
~ 
." 
:D m 
< -

1A10 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

2A9 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

31 

12 

13 

14 

15 
1 2V 

16 

17 

19 

20 

21 

23 

24 

26 

30 27 m ~O rno 

:::e t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 
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SN74ALVC16828 
20·BIT BUFFER/DRIVER 

WITH 3·STATE OUTPUTS 
SCAS273 - JANUARY 1993 - REVISED MARCH 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 4.6 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (VO < 0 or Vo > Vee) ................................ ,'.......... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±100 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 voltage ratings may be exceeded if the input and output clamj:H:urrent ratings are observed. 
2. This value is limited to 4.6 V maximum. 
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. 

recommended operating conditions 
MIN MAX UNIT 

Vee Supply voltage 2.7 3.6 V 

VIH High-level input voltage Vee ~ 2.7 V to 3.6 V 2 V 

VIL Low-level input voltage Vee = 2.7 V to 3.6 V 0.8 V 

VI Input voltage 0 Vce V 

Vo Output voltage 0 Vee V 

Vce = 2.7 V -12 
IOH High-level output current rnA 

Vee- 3V -24 

Vee = 2.7 V 12 
IOL Low-level output current rnA 

Vee=3V 24 

!J.t/!J.v Input transition rise or fall rate 0 10 nslV 

TA Operating free-air temperature -40 85 ·e 
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SN74AlVC16828 
20-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCAS273 - JANUARY 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt MIN MAX UNIT 

10H - -100 J.IA MIN to MAX Vee-0.2 

2.7V 2.2 
VOH IOH=-12mA V 

3V 2.4 

10H =-24mA 3V 2 

10L = 100 J.IA MIN to MAX 0.2 

VOL 10L= 12 mA 2.7V 0.4 V 

IOL=24 mA 3V 0.55 

II VI = Vee or GND 3.6V ±5 J.IA 
VI =0.8V 75 

II(hold) 3V J.IA 
VI =2V -75 

10Z Vo = Vee or GND 3.6V ±10 J.IA 
lee VI = Vee or GND, 10=0 3.6V 40 J.IA 

~Iee 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 

750 J.IA Other inputs at Vee or GND 

ei VI = Vee or GND 3.3 V pF 

eo Vo = Vee or GND 3.3V pF 
.. o t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions . 
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SN74ALVC16841 
20·BIT BUS·INTERFACE D·TVPE LATCH 

WITH 3·STATE OUTPUTS 

• Member of the Texas Instruments 
Widebus™ Family 

• EPICTM (Enhanced·Performance Implanted 
CMOS) Submicron Process 

• Designed to Facilitate Incldent·Wave 
Switching for line Impedances of 50 n 
or Greater 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Bus·Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulidown 
Resistors 

• Package Options Include Plastic 300-mll 
Shrink Small·Outline (Dl) and Thin Shrink 
Small·Outline (DGG) Packages 

description 

This 20-bit bus-interface D-type latch is designed 
for 2.7-V to 3.6-V Vee operation. 

The SN74ALVC16841 features 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. It is particularly 
suitable for implementing buffer registers, 
unidirectional bus drivers, and working registers. 

The SN74ALVC16841 can be used as two 10-bit 
latches or one 20-bit latoh. 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 10-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. 

SCAS274 - JANUARY 1993 - REVISED MARCH 1994 

DGG OR DL PACKAGE 
(TOP VIEW) 

10E 
101 
102 3 

GNO 
103 
104 6 

108 
109 

1010 14 

201 15 
202 16 
203 17 

GNO 18 
204 19 

205 20 
206 21 

Vee 22 
207 
208 

GNO 
209 

2010 

lLE 
101 
102 
GNO 
103 
104 
Vee 
105 
106 
107 
GNO 
108 
109 
1010 
201 
202 
203 
GNO 
204 
205 
206 
Vee 
207 
208 
GNO 
209 
2010 

20E 2LE 
'--_--I 

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 (OE) 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. 

The SN74ALVC16841 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 SN74ALVC16841 is characterized for operation from -40°C to 8S0C. 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 
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SN74ALVC16841 
20·BIT BUS·INTERFACE D·TYPE LATCH 
WITH 3·STATE OUTPUTS 
SCAS274 - JANUARY 1993 - REVISED MARCH 1994 

OE 
L 
L 
L 

H 

logic symbolt 

10E 
1 "- EN2 
56 

1LE C1 

20E 
28 r-.. EN4 
29 

2LE C3 

65 , r 
101 

54 
10 2V 

102 
52 

103 
51 

104 
49 

105 
48 

106 
47 

107 
45 

108 
44 

109 
43 

1010 
42 

201 30 4V 
41 

202 

203 
40 

38 
204 

37 
205 

36 
206 

34 
, 207 

33 
208 

31 
209 

30 
2010 

FUNCTION TABLE 
(each 10-blt latch) 

INPUTS 

2 

3 

5 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

26 

27 

LE 

H 

H 

L 
X 

1Q1 

1Q2 

100 

1Q4 

1Q5 

1Q6 

1Q7 

1Q8 

.1Q9 

1Q10 

2Q1 

2Q2 

200 

2Q4 

2Q5 

2Q6 

2Q7 

2Q8 

2Q9 

2Q10 

OUTPUT 
0 Q 

H H 

L L 
X 00 
X Z 

logic diagram (positive logic) 

10E 1 . c:[:>------, 
1LE2L~_lc1 I ~ 2 

101 ---:;:65,---+1-11.. r-v I '0' 

~'---____ v~-_--J 
To Nine Other Channels 

20E --==--------q 

2LE 

201 42 
>--I-..:.:15=-- 2Q1 

10 

~'---____ v~-_--J 
To Nine Other Channels 

t This symbol is in accordance with ANSIIIEEE Std 91-1984 
and lEe Publication 617-12. 
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SN74ALVC16841 
20-BIT BUS-INTERFACE D-TVPE LATCH 

WITH 3-STATE OUTPUTS 
SCAS274 - JANUARY 1993 - REVISED MARCH 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 4.6 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ........................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vecl ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ± 1 00 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 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 voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This value is lim~ed to 4.6 V maximum. 
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. 

recommended operating conditions 
MIN MAX UNIT 

VCC Supply voltage 2.7 3.6 V 

VIH High-level input voltage VCC = 2.7 Vt03.6 V 2 V 

VIL Low-level input voltage VCC = 2.7 Vt03.6 V 0.8 V 

VI Input voltage 0 Vce V 

Vo Output voltage 0 VCC V 

VCC = 2.7 V -12 
IOH High-level output current mA 

VCC=3V -24 

VCC = 2.7 V 12 
IOL Low-level output current mA 

VCC=3V 24 

/;.t//;.v I nput transition rise or fall rate 0 10 nslV 

TA Operating free-air temperature -40 85 ·C 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • OALLAS. TEXAS 75265 9-133 

3: w -> w 
a: 
a.. 
Io 
::l 
C 
o 
a: 
a.. 



"tJ 
:0 

SN74ALVC16841 
20-BIT BUS-INTERFACE D·TYPE LATCH 
WITH 3·STATE OUTPUTS 
SCAS274 - JANUARY 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt MIN MAX UNIT 

10H = -100 IIA MINto MAX Vee-0.2 

2.7V 2.2 
VOH IOH=-12mA V 

3V 2.4 

10H =-24 mA 3V 2 

10L = 100 IIA MINto MAX 0.2 

VOL IOL-12 mA 2.7V 0.4 V 

IOL-24mA 3V 0.55 

II VI - Vee or GND 3.6V ±5 IIA 
VI = O.BV 75 

II(hold) 3V IlA 
VI_2V -75 

10Z Vo - Vee or GND 3.6V ±10 IIA 
lee VI - Vee or GND, 10- 0 3.6V 40 IIA 

.t.lee 
Vee - 3 Vto 3.6 V, One input at Vee - 0.6 V, 750 IIA Other inputs at Vee or GND 

ej VI = Vee or GND 3.3 V pF 

eo Vo = Vee or GND 3.3 V pF 

o t For conditions shown as MIN or MAX, use the appropnate values under recommended operating conditions . 
.. .. 
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SN74ALVC16843 
18·BIT BUS·INTERFACE O·TYPE LATCH 

WITH 3·STATE OUTPUTS 

• Member of the Texas Instruments 
Widebus™ Family 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Designed to Facilitate Incident-Wave 
Switching for Line Impedances of 50 Q 
or Greater 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Bus-Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulidown 
Resistors 

• Package Options Include Plastic 300-mll 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 18-bit bus-interface O-type latch is designed 
for 2.7-V to 3.6-V Vcc operation. 

The SN74ALVC16843 features 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. It is particularly 
suitable for implementing buffer registers, 
unidirectional bus drivers, and working registers. 

The SN74ALVC16843 can be used as two 9-bit 
latches or one 18-bit latch. The eighteen latches 
are transparent O-type latches. The device has 
non inverting data (0) inputs and provides true 
data at its outputs. 

SCAS275 - JANUARY 1993 - REVISED MARCH 1994 

DGG OR DL PACKAGE 
(TOP VIEW) 

1CLR 
10E 
101 

GNO 

107 
108 
109 
201 
202 
203 

GND 
204 
205 
206 
Vec 
207 
208 

GNO 
209 
20E 

2CLR 

1LE 
1PRE 
101 
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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. . 

The output-enable (OE) input does not affect the internal operations of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 

The SN74ALVC16843 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 SN74ALVC16843 is characterized for operation from -40°C to 85°C. 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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SN74ALVC16843 
18·BIT BUS·INTERFACE D·TYPE LATCH 
WITH 3·STATE OUTPUTS 
SCAS275 - JANUARY 1993 - REVISED MARCH 1994 

logic diagram (positive logic) 
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SN74ALVC16843 
18-BIT BUS-INTERFACE D-TVPE LATCH 

WITH 3-STATE OUTPUTS 
SCAS275-JANUARY 1993- REVISED MARCH 1994 

FUNCTION TABLE 
(each 9-blt latch) 

INPUTS OUTPUT 
OE LE 0 Q 

L X X H 

L X X L 

L H L L 

L H H H 

L L X QO 
H X X Z 

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 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ± 100 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 <;Iamage 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. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This value is limited to 4.6 V maximum. 
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. 

recommended operating conditions 

MIN MAX UNIT 

vee Supply voltage 2.7 3.6 V 

VIH High-level input voltage Vee = 2.7 V to 3.6 V 2 V 

VIL LOW-level input voltage Vee=2.7Vt03.6V 0.8 V 

VI Input voltage 0 Vee V 

Vo output voltage 0 Vee V 

Vee = 2.7 V -12 
IOH High-level output current mA 

Vce=3V -24 

Vee = 2.7 V 12 
IOL Low-level output current mA 

Vee=3V 24 

At/b.v Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·e 
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SN74ALVC16843 
18-BIT BUS·INTERFACE D·TYPE LATCH 
WITH 3·STATE OUTPUTS 
SCAS275 - JANUARY 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt MIN MAX UNIT 

10H =-100!lA MINto MAX Vee-0.2 

2.7V 2.2 
VOH IOH=-12mA V 

3V 2.4 

10H =-24 mA 3V 2 

10L = 100!lA MINto MAX 0.2 

VOL IOL=12mA 2.7V 0.4 V 

IOL=24 mA 3V 0.55 

II VI = Vee or GND 3.6V ±5 !lA 

VI =0.8V 75 
II(hold) 3V !lA 

VI =2V -75 

10Z Vo = Vee or GND 3.6V ±10 !lA 

lee VI = Vee or GND, iO=O 3.6V 40 I!A 

Alce 
Vec = 3 V to 3.6 V, One input at Vce - 0.6 V, 

750 !lA Other inputs at Vee or GND 

Ci VI = Vec or GND 3.3V pF 

Co Vo = VCC or GND 3.3V pF 
.. o t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions . 
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SN74ALVC16952 
16·BIT REGISTERED TRANSCEIVER 

WITH 3·STATE OUTPUTS 
1993- REVISED MARCH 1994 

• Member of the Texas Instruments 
W/debus™ Family 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Submlcron Process 

• Designed to Facilitate Incident-Wave 
Switching for Line Impedances of 50 n 
or Greater 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• Bus-Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

This 16-bit registered transceiver is designed for 
2.7-V to 3.6-V VCC operation. 

The SN7 4ALVC16952 contains two sets of Ootype 
flip-flops for temporary storage of data flowing in 
either direction. It can be used as two B-bit 
transceivers or one 16-bit transceiver. Oata 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 
(CEAB or CEBA) input is low. Taking the 
output-enable (OEAB or OEBA) input low 
accesses the data on either port. 

DGG OR DL PACKAGE 
(TOP VIEW) 

10EAB 
lCLKAB 
lCEAB 

GND 
lAl 

Vee 
lA3 
lA4 
lA5 

GND 
lA6 
lA7 
lA8 
2Al 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 
Vec 
2A7 
2A8 

GND 
2CEAB 

1 

9 

11 

10EBA 
lCLKBA 
lCEBA 
GND 
lBl 
lB2 
Vec 
lB3 
lB4 
lB5 
GND 
lB6 
lB7 
lB8 
2Bl 
2B2 
2B3 
GND 
2B4 
2B5 
2B6 
Vcc 
2B7 
2B8 
GND 
2CEBA 

2CLKAB 2CLKBA 
20EAB 20EBA 

""L-_~ 

The SN74ALVC16952 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 SN74ALVC16952 is characterized for operation from -40°C to B5°C. 

FUNCTION TABLEt 

INPUTS OUTPUT 

CLKENAB CLKAB OEAB A B 

H X L X BO:l: 

x L L X BO:l: 

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 DEBA. 

:I: Level of B before the indicated steady-state input 
conditions were established. 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Inlo.meIIon concern. produetaln the _ve 01 
d.!an p/Ia88 of d.velapmenL Cha_1Ie data and other 
.p.el_ono are dOllgn goolo. T .... lnottumonlll ....... the right to 
change or discontinue thes, products without nOdce. ~TEXAS 

INSTRUMENTS 
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SN74ALVC16952 
16·81T REGISTERED TRANSCEIVER 
WITH 3·STATE OUTPUTS 
SCAS277 - JANUARY 1993 - REVISED MARCH 1994 

logic symbolt 

10E8A 
56 ~ EN3 

1CLKEN8A 
54 "- G1 

1CLK8A 
55 

1C5 

10EA8 
1 "- EN4 

1CLKENA8 
3 "- G2 
2 

1CLKA8 2C6 

20E8A 
29 "- EN9 

2CLKEN8A 
31 "- G7 
30 

2CLK8A 7C11 

20EA8 
28 "- EN10 

2CLKENAB 
26 

'" G8 
27 

2CLKA8 8C12 

5 
, r 

1A1 
L 

V3 50 

W 60 4V 
6 

1A2 
8 

1A3 
9 

1A4 
10 

1A5 
12 

1A6 
13 

1A7 
14 

1A8 
15 

2A1 
L 

V9 110 
~ 120 10 V 

16 
2A2 

17 
2A3 

19 
2A4 

20 
2A5 

21 
2A6 

23 
2A7 

24 
2A8 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
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52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

181 

182 

183 

184 

1B5 

186 

1B7 

1B8 

281 

2B2 

2B3 

2B4 

285 

2B6 

287 

288 



logic diagram (positive logic) 

1CLKENAB 3 

1CLKAB -=2 ___ -1 

1A1 -=-+-~_< 

I 
I 
I 
I 

SN74ALVC16952 
16-81T REGISTERED TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS277 - JANUARY 1993 - REVISED MARCH 1994 

-----, 
I 

~ ______ ~~ ____ rI5=2 1B1 

I 
I 
I 
I L _______ _ 

_________ .J 

r-----I 10f8 
I Channels 

2A1 ...:..;15'"1-_-"'-<' 

I 
I 
I 
I 

'~-----~vr------~ 
To Seven Other Channels 

-----, 
I 

H ______ t--.. ____ .... 14=2 2B1 

I 
I 
I 
I L.. _______ _ _________ .J 

'~---~V~----....JI 

To Seven Other Channels 
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SN74ALVC16952 
16.-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS2n - JANUARY 1993 - REVISED MARCH 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 (except I/O ports) (see Note 1) ................................ -0.5 V to 4.6 V 
Input voltage range, VI (I/O ports) (see Notes 1 and 2) .......................... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND .•.............................•................. ±100 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 voltage ratings may be exceeded if the !npl.'!' and o!..t!put c!amj:rCurrent ratings are ob.served. 
2. This value is limited to 4.6 V maximum. 
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. 

:JJ recommended operating conditions 
o 
C c: 
o 
-I 
"'0 
:JJ m 
< -

Vee 

VIH 

VIL 

VI 

Vo 

IOH 

IOL 

I!.tll!.v 

TA 

!H42 

Supply voltage 

High-level input voltage 

Low-level input voltage 

Input voltage 

Output voltage 

High-level output current 

Low-level output current 

I nput transition rise or fall rate 

Operating free-air temperature 

Vee = 2.7 V to 3.6 V 

Vee =2.7 Vt03.6 V 

Vee = 2.7 V 

Vee = 3 V 

Vee = 2.7 V 

Vee=3V 
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MIN 

2.7 

2 

0 

0 

0 

-40 

MAX UNIT 

3.6 V 

V 

0.8 V 

Vee V 

Vee V 

-12 
mA 

-24 

12 
mA 

24 

10 nsN 

85 ·e 



SN74ALVC16952 
16·81T REGISTERED TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS277 - JANUARY 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt 
10H = -100 JlA MIN to MAX 

2.7 V 
VOH IOH=-12mA 

3V 

10H =-24 mA 3V 

10L = 100 JlA MINto MAX 

VOL IOL=12mA 2.7V 

IOL-24 mA 3V 

II VI = Vee or GND 3.6V 

I I (hold) I Data 1I0s 
VI =0.8 V 

3V 
VI=2V 

10Z* Vo = Vee or GND 3.6V 

ICC VI = Vee or GND, 10=0 3.6V 

Alec 
Vee =3 Vto 3.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei I Control inputs VI - Vee or GND 3.3 V 

eio I A or B ports Vo = Vee or GND 3.3V 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
* For 110 ports, the parameter 10Z includes the input leakage current. 
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MIN MAX UNIT 

Vee-0.2 

2.2 
V 

2.4 

2 

0.2 

0.4 V 

0.55 

±5 JlA 
75 

-75 
JlA 

±10 JlA 
40 JlA 

750 JlA 

pF 

pF 
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LV MSI AND OCTALS 

Features 

• 2-J..l EPICTM CMOS process 

• Low standby current (20 J.lA) 
• -8-mA/8-mA drive current 

• 2.7-V to 3.6-V Vee range 

• SOIC, EIAJ SSOP, and TSSOP packaging 

• TI has established alternate sources 

Benefits 

• Medium price/performance designs 

• Saves power, extends battery life 

• 5-V HCMOS upgrades 

• Fully characterized for unregulated battery 
operation 

• Saves board space and weight; TSSOP 
compatible with PCMCIA standards 

• Standardization that comes from a 
common product approach 



SN74 LVOO 
QUADRUPLE 2·INPUT POSITIVE·NAND GATE 

SCLS182- 1993 - REVISED MARCH 1994 

• EPICTM (Enhanced-Performance Implanted 
CMOS) 2-~ Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 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 250 mA 
Per JEDEC Standard JESD·17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small·Outline 
(DB), and Thin Shrink Small·Outline (PW) 
Packages 

description 

0, DB, OR PW PACKAGE 
crOP VIEW) 

1A Vee 
18 48 
1Y 4A 
2A 4Y 
28 38 
2Y 

GND 

This quadruple 2-input positive-NAND gate is deSigned for 2.7-V to 3.6-V Vee operation. 

The SN74LVOO performs the Boolean functions Y = A. B or Y = A + B in positive logic. 

The SN74LVOO 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 SN74LVOO is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B Y 

H H L 

L X H 

X L H 

logic symbolt logic diagram, each gate (positive logic) 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

1 

2 

4 

5 

9 

10 

12 

13 

& 3 
1Y 

6 
2Y 

8 
3Y 

11 
4Y 

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

EPIC is a trademark of Texas Instruments Incorporated. 

A 

B ---1D-- Y 
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Copyright © 1994, Texas Instruments Incorporated 
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SN74LVOO 
QUADRUPLE 2-INPUT POSITIVE-NAND GATE 

SCLS182 - FEBRUARY 1993 - REVISED MARCH 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 Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ...................................•........... ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±25 mA 
Continuous current through Vee or GND ...............•......................•........... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): D package .................. 1.25 W 

DB or PW package ............ 0.5 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 voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This value is limited to 4.6 V maximum. 
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. 

recommended operating conditions (see Note 4) 
MIN NOM MAX UNIT 

VCC Supply voltage 2.7 3.3 3.6 V 

VIH High-level input voltage I VCC = 2.7 V 103.6 V 2 V 

VIL Low-level input voltage I VCC=2.7Vt03.6 V 0.8 V 

VI Input voltage 0 VCC V 

Vo Output voltage 0 VCC V 

10H High-level output current -6 rnA 

10L Low-level output current 6 rnA 

!J.t/!J.v Input transition rise or fail rate 0 100 nsN 

TA Operating free-air temperature -40 85 ·C 

NOTE 4: 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 VCc* MIN 

10H --100 J.IA MINto MAX vCC-0.2 
VOH 

IOH=-6mA 3V 2.4 

10L = 100 J.IA MINto MAX 
VOL 

IOL s 6mA 3V 

II VI - VCC or GND 3.6 V 

ICC VI ~ VCC or GND, 10=0 3.6V 

alcc 
Vcc - 3 Vlo 3.6 V, One input at VCC - 0.6 V, 
Other inputs at VCC or GND 

Ci VI - VCC or GND 3.3V 
.. 

:J: For conditions shown as MIN or MAX, use the appropnate values under recommended operating conditions . 

10-4 
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TYP MAX UNIT 

V 

0.2 
V 

0.4 

±1 J.IA 
20 J.IA 

500 IlA 

2.5 pF 



SN74LVOO 
QUADRUPLE 2·INPUT POSITIVE·NAND GATE 

SCLS182 - FEBRUARY 1993 - REVISED MARCH 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 

PARAMETER FROM TO Vee = 3.3 V ± 0.3 V Vcc = 2.7 V 
UNIT 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX 

too A y 9 18 23 ns 

NOTE 5: Load circuit and voltage waveforms are shown in Section 1. 

operating characteristics, Vee = 3.3 V, T A = 25°C 
PARAMETER TEST CONDITIONS 

Power dissipation capacitance per gate 

~1ExAs 
INSTRUMENTS 
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... 
SN74 LV02 

QUADRUPLE 2·INPUT POSITIVE·NOR GATE 

SCLS183 - FEBRUARY 1993 - REVISED MARCH 1994 

• EPICTM (Enhanced-Performance Implanted 
CMOS) 2-11 Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 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 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Smail-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 

description 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

1Y VCC 
1A 4Y 
18 48 
2Y 4A 
2A 3Y 
28 38 

GND 

This quadruple 2-input positive-NOR gate is designed for 2.7-V to 3.6-V Vee operation. 

The SN74LV02 performs the Boolean functions Y = A + B or Y = A • B in positive logic. 

The SN74LV02 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 SN74LV02 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B Y 

H X L 

X H L 

L L H 

logic symbolt logic diagram, each gate (positive logic) 

1A 
1B 

2A 

2B 

3A 

3B 

4A 

4B 

2 

3 

5 

6 

8 

9 

) 11 

12 

>1 1 
1Y 

4 
2Y 

10 
3Y 

13 
4Y 

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

EPIC is a trademark of Texas Instruments Incorporated. 

A 

B -D-Y 

~TEXAS 
INSTRUMENTS 

Copyright © 1994. Texas Instruments Incorporated 
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SN74LV02· 
QUADRUPLE 2-INPUT POSITIVE-NOR GATE 

SCLS183 - FEBRUARY 1993 - REVISED MARCH 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 Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ............................................... ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee> ......................................... :. ±50 mA 
Continuous output current, 10 (Vo = 0 to Vee> .....................................•....... ±25 mA 
Continuous current through Vee or GNO .................................................. ±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 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stres~ 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 voltage ratings may be exceeded If the input and output clamp-current ratings are observed. 
2. This value is limited to 4.S V maximum. 
3. The maximum package power dissipation is calculated using a junction tempereture of 150·C and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considerations application note. 

recommended operating conditions (see Note 4) 
MIN NOM MAX UNIT 

VCC Supply voltage 2.7 3.3 3.S V 

VIH High-level input voltage I VCCa2.7Vt03.S V 2 V 

VIL Low-level input voltage I VCC - 2.7 V t03.S V 0.8 V 

VI Input voltage 0 VCC V 

Va Output voltage 0 VCC V 

10H High-level output current -S rnA 

10L Low-level output current S mA 

At/Av Input transition rise or fall rate 0 100 ns/V 

TA Operating free-air temperature -40 85 ·C 

NOTE 4: 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 VCc* MIN TYP MAX UNIT 

10H - -100 JJA I MIN to MAX VCC-0.2 
VOH V 

10H --S rnA 3V 2.4 

10L = 100 JJA MIN to MAX 0.2 
VOL V 

10L-SrnA 3V 0.4 

II VI - VCC or GND 3.SV ±1 JJA 
ICC VI - VCC or GND, 10=0 3.SV 20 JJA 

.6ICC 
VCC = 3 V to 3.S V, One input at VCC - O.S V, 

500 JJA Other inputs at VCC or GND 

Cj VI a VCC or GND 3.3 V 2.5 pF 
.. .. :t: For conditions shown as MIN or MAX, use the appropnate values under recommended operating conditions . 

~1ExAs 
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10-8 POST OFACE BOX 655303 • DALLAS. TEXAS 75265 



-
SN74LV02 

QUADRUPLE 2·INPUT POSITIVE·NOR GATE 

SCLS183- FEBRUARY 1993- REVISED MARCH 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 

PARAMETER FROM TO 
(INPUT) (OUTPUT) 

tpd A Y 

NOTE 5: Load circuit and voltage waveforms are shown in Section 1. 

operating characteristics, Vee = 3.3 V, TA = 25°C 
PARAMETER 

Power dissipation capacitance per gate 

~TEXAS 
INSTRUMENTS 

Vee = 3.3 V±O.3V Vee=2.7V 
MIN TYP MAX MIN MAX 

9 16 20 

TEST CONDITIONS 

CL = 50 pF, f = 10 MHz 

POST OFFICE BOX 655303 • DALlAS, TEXAS 76265 

UNIT 

ns 
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• EPIC ™ (Enhanced-Performance Implanted 
CMOS) 2-jJ. Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 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 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 

description 

This hex inverter is designed for 2.7-V to 3.6-V Vee operation. 

SN74LV04 
HEX INVERTER 

1993 - REVISED MARCH 1994 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

1A VCC 
1Y 6A 
2A 6Y 
2Y 5A 
3A 5Y 
3Y 

GND 

The SN74LV04 contains six independent inverters. The device performs the Boolean function Y = A. 
The SN74LV04 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 SN74LV04 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each Inverter) 

INPUT OUTPUT 
A Y 

H L 

L H 

logic symbolt logic diagram, each inverter (positive logic) 

1A 

2A 

3A 

4A 

5A 

6A 

1 

3 

5 

9 

11 

13 

2 

4 

6 

8 

10 

12 

1Y 

2Y 

3Y 

4Y 

5Y 

6Y 

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

EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LV04 
HEX INVERTER 
SCLS184 - FEBRUARY 1993 - REVISED MARCH 1994 

absolute maximum ratings over operating free-air temperature range (~nless 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 Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vecl ............................................... ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±25 mA 
Continuous current through Vee or GND .................................................. ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): D package .....•............ 1.25 W 

DB or PW package ............ 0.5 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 voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This value is limited to 4.6 V maximum. 
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. 

recommended operating conditions (see Note 4) 
MIN NOM MAX UNIT 

VCC Supply voltage 2.7 3.3 3.6 V 

VIH High-level Input voltage JVcc = 2.7 V to 3.6 V 2 V 

VIL Low-level input voltage I VCC - 2.7 V to 3.6 V 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 VCC V 

10H High-level output current -6 mA 

10L Low-level output current 6 mA 

AtJAv Input transition rise or fall rate 0 100 ns/V 

TA Operating free-air temperature -40 85 ·C 

NOTE 4: 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 VCc* 
TA = -4O·C to 85·C 

UNIT 
MIN TYP MAX 

10H --100 pA MINto MAX Vce-0.2 
VOH v 

IOH=-6mA 3V 2.4 

IOL= 100pA MINto MAX 0.2 
VOL V 

IOL-6mA 3V 0.4 

II VI - Vee or GND 3.6V ±1 pA 

ICC VI = Vee or GND, 10=0 3.6V 20 pA 

.!llee 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 

500 pA 
Other inputs at Vee or GND 

ei VI = Vee or GND 3.3V 2~5 pF 

:j: For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

~1ExAs 
INSTRUMENTS 
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SN74LV04 
HEX INVERTER 

SCLS184 - FEBRUARY 1993 - REVISED MARCH 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 

PARAMETER 
FROM TO Vee =3.3 V±O.3V Vee = 2.7 V 

UNIT 
(INPUT) (OUTPUT) MIN TYP MAX MIN MAX 

too A y 7 15 19 ns 

NOTE 5: Load circuit and voltage waveforms are shown in Section 1. 

operating characteristics, Vee = 3.3 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Power dissipation capacitance per inverter CL-50pF, f=10MHz 

~1ExAs 
INSTRUMENTS 
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• EPICTM (Enhanced-Performance Implanted 
CMOS) 2-/1 Process 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 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 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 

description 

This hex inverter is designed for 2.7-V to 3.6-V Vee operation. 

SN74LVU04 
HEX INVERTER 

SCLSI85 - FEBRUARY 1993 - REVISED 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

1A VCC 
1Y 6A 
2A 6Y 
2Y 5A 
3A 5Y 
3Y 

GND 

The SN74LVU04 contains six independent inverters with unbuffered outputs. The device performs the Boolean 
function Y = A. 
The SN74LVU04 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 SN74LVU04 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each Inverter) 

INPUT OUTPUT 
A Y 

H L 

L H 

logic symbolt logic diagram, each inverter (positive logic) 

1A 
2A 

3A 

4A 

5A 

6A 

1 

3 

5 

9 

11 

13 

2 
1 

4 

6 

8 

10 

12 

1Y 

2Y 

3Y 

4Y 

5Y 
6Y 

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

EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LVU04 
HEX INVERTER 
SCLSl85 - FEBRUARY 1993 - REVISED MARCH 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 Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ............................................... ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vee) ............................................. ±25 mA 
Continuous current through Vee or GNO .................................................. ±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 

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 voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This value is limited to 4.S V maximum. 
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. 

recommended operating conditions (see Note 4) 
MIN NOM MAX UNIT 

VCC Supply voltage 2.7 3.3 3.S V 

VIH High-level input vORage I VCC- 2.7Vt03.S V 2.4 V 

VIL Low-level input voltage I VCC = 2.7 V to 3.S V 0.5 V 

VI Input voRage 0 VCC V 

Vo Output voRage 0 VCC V 

IOH High-level output current -S mA 

IOL Low-level output current S rnA 

t.tlt.v I nput transition rise or fall rate 0 100 ns/V 

TA Operating free-air temperature -40 85 ·C 

NOTE 4: 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 VCc* 
TA = -40·C to SS·C 

UNIT 
MIN TYP MAX 

VI-VIL IOH - -100 I!A MINto MAX VCC-0.5 
VOH V 

VI-GND, IOH--SmA 3V 2.4 

VI-VIH IOL -100 I!A MINto MAX 0.5 
VOL V 

VI-VCC, 10L-SmA 3V 0.4 

II VI = VCC or GND 3.SV ±1 I!A 
ICC VI - VCC or GND, 10- 0 3.SV 20 I!A 

t.ICC 
VCC - 3 V to 3.S V, One input at VCC - O.S V, 

500 I!A Other inputs at VCC or GND 

Ci VI = VCC or GND 3.3V 7 pF 
.. .. :I: For conditions shown as MIN or MAX. use the appropnate values under recommended operating conditions . 

-!!11ExAs 
INSTRUMENTS 
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SN74LVU04 
HEX INVERTER 

SCLSl85 - FEBRUARY 1993 - REVISED MARCH 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) . 

PARAMETER FROM TO 
(INPUT) (OUTPUT) 

tpel A Y 

NOTE 5: Load circuH and voltage waveforms are shown in Section 1. 

operating characteristics, Vee = 3.3 V, T A = 25°C 
PARAMETER 

Power dissipation capacitance per inverter 

~TEXAS 
INSTRUMENTS 

Vcc= 3.3 V±O.3 V VCC=2.7V 
MIN TYP MAX MIN MAX 

6 14 18 

TEST CONDITIONS 

CL= 50 pF, f= 10 MHz 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

UNIT 

ns 
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SN74LV08 
QUADRUPLE 2·INPUT POSITIVE·AND GATE 

• EPICTM (Enhanced-Performance Implanted 
CMOS) 2-J.L Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 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 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Smail-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 

description 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

1A Vcc 
1B 4B 

4A 
2A 4Y 
2B 3B 
2Y 3A 

GND 

This quadruple 2-input positive-AND gate is designed for 2.7-V to 3.6-V Vee operation. 

The SN74LV08 performs the Boolean functions Y = A. B or Y = A + B in positive logic. 

The SN74LV08 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 SN74LV08 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B Y 

H H H 

L X L 

X L L 

logic symbolt logic diagram, each gate (positive logic) 

1 
& 3 

2 1Y 

4 
6 

5 2Y 

9 
8 

10 3Y 

12 

1A 
1B 

2A 

2B 

3A 

3B 

4A 

4B 

11 
13 4Y 

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

EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LV08 
QUADRUPLE 2·INPUT POSITIVE·AND GATE 

SCLS186 - FEBRUARY 1993 - REVISED MARCH 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 Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) .........................•....... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vecl ............................................... ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±25 mA 
Continuous current through Vee or GND .................................................. ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): D package ................. . 1.25 W 

DB or DW package ............. 0.5 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 voltage ratings may be exceeded If the input and output clamp-current ratings are observed. 
2. This value is limited to 4.6 V maximum. 
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. 

recommended operating conditions (see Note 4) 
MIN NOM MAX UNIT 

Vee Supply voltage 2.7 3.3 3.6 V 

VIH High-level input voltage I Vee -2.7 Vt03.6 V 2 V 

VIL LOW-level input voltage I Vee - 2.7 Vto3.6 V 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

10H High-level output current -6 rnA 

10L Low-level output current 6 rnA 

AtlAv Input transition rise or fall rate 0 100 ns/V 

TA Operating free-air temperature -40 85 'e 

NOTE 4: Unused or floating mputs must be held high or low. 

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

PARAMETER TEST CONDITIONS VCc* MIN TYP MAX UNIT 

IOHz-l00jiA MIN to MAX Vee-0.2 
VOH' V 

IOH=-6rnA 3V 2.4 

10L = 100 jiA MIN to MAX 0.2 
VOL V 

IOL-6rnA 3V 0.4 

II VI = Vee or GND 3.6 V ±1 jiA 

ICC VI - Vee or GND, 10- 0 3.6 V 20 jiA 

alec 
Vee = 3 Vt03.6 V, One input at Vee - 0.6 V, 

500 jiA 
Other inputs at Vee or GND 

ei VI - Vee or GND 3.3 V 2.5 pF 

:j: For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

~1ExAs 
INSTRUMENTS 
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SN74LV08 
QUADRUPLE 2·INPUT POSITIVE·AND GATE 

SClS186 - FEBRUARY 1993 - REVISED MARCH 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 

PARAMETER FROM TO VCC = 3.3 V ± 0.3 V VCC=2.7V 
UNIT 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX 

tpel A Y 10 18 23 ns 

NOTE 5: Load circuit and voltage waveforms are shown In Section 1. 

operating characteristics, Vee = 3.3 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Power dissipation capacitance per gate 

~ThxAs 
INSTRUMENTS 
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• EPle™ (Enhanced-Performance Implanted 
CMOS) 2-J.L Process 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at V cc = 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 250 rnA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 

description 

SN74LV14 
HEX SCHMITT·TRIGGER INVERTER 

SCLS187 - FEBRUARY 1993 - REVISED MARCH 1994 

D, DB, OR PW PACKAGE 
(TOP VIEW) 

1A VCC 
1Y 6A 
2A 6Y 
2Y 5A 

3A 5Y 

3Y 
GND 

This hex Schmitt-trigger inverter is designed for 2.7-V to 3.6-V Vee operation. 

The SN74LV14 contains six independent inverters. The device performs the Boolean function Y = A. 
The SN74LV14 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 SN74LV14 is characterized for operation from -40°C to 8SoC. 

FUNCTION TABLE 
(each Inverter) 

INPUT OUTPUT 
A Y 

H L 

L H 

logic symbolt logic diagram, each inverter (positive logic) 

1A 

2A 

3A 

4A 

5A 

6A 

1 

3 

5 

9 

11 

13 

2 
.Jr 

4 

6 

8 

10 

12 

1Y 

2Y 
3Y 

4Y 

5Y 

6Y 

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

EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LV14 
HEX SCHMITT·TRIGGER INVERTER 

SCLS187 - FEBRUARY 1993 - REVISED MARCH 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 Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vecl .........••.................................... ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vecl ............................................. ±25 mA 
Continuous current through Vee or GND .................................................. ±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 

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 voltage ratings may be exceeded if the input and output clamp-current ratings, are observed. 
2. This vaiue is iimited to 4.6 V maximum. 
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. 

recommended operating conditions (see Note 4) 

MIN NOM MAX UNIT 

Vee Supply voltage 2.7 3.3 3.6 V 

VIH High-level Input voltage J Vee a 2.7 V to 3.6 V 2.4 V 

VIL Low-level input voltage I Vee - 2.7 V to 3.6 V 0.4 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

IOH High-level output current -6 rnA 

IOL Low-level output current 6 rnA 

6.tll!.v Input transition rise or fall rate 0 100 ns/V 

TA Operating free-air temperature -40 85 ·e 

NOTE 4: Unused or floating inputs must be held high or low. 

~1ExAs 
INSTRUMENTS 
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SN74LV14 
HEX SCHMITT-TRIGGER INVERTER 

SCLS187 - FEBRUARY 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS Vcet MIN TYP MAX UNIT 

2.7V 1 2 

VT+ Positive-going threshold 3V 1.2 2.2 V 

3.6V 1.5 2.4 

2.7V 0.4 1.4 

VT- Negative-going threshold 3V 0.6 1.5 V 

3.6 V 0.8 1.8 

2.7V 0.3 1.1 

AVT Hysteresis (VT + - VT-) 3V 0.4 1.2 V 

3.6V 0.4 1.2 

10H· -100!IA MIN to MAX Vee-0.2 
VOH V 

IOH--6mA 3V 2.4 

10L = 100!IA MIN to MAX 0.2 
VOL V 

IOL-6mA 3V 0.4 

II VI - Vee or GND 3.6V ±1 !IA 

ICC VI = Vee or GND, 10=0 3.6 V 20 !IA 

.6.lee 
Vee =3 Vto3.6 V, One input at Vee - 0.6 V, 

500 !IA Other inputs at Vee or GND 

ei VI = Vee or GND 3.3V 2.5 pF 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 

PARAMETER 
FROM TO vce =3.3 V±O.3V Vce=2.7V 

UNIT 
(INPUT) (OUTPUT) MIN TYP MAX MIN MAX 

Ipd A Y 13 30 36 ns 

NOTE 5: Load circuit and voltage waveforms are shown In Section 1. 

operating characteristics, Vee = 3.3 V, T A = 25°C 
PARAMETER TEST CONDITIONS 

Power dissipation capacitance per Inverter f-10MHz 

~1ExAs 
INSTRUMENTS 
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SN74LV32 
QUADRUPLE 2·INPUT POSITIVE·OR GATE 

• EPICTM (Enhanced-Performance Implanted 
CMOS) 2-~ Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°e 

• Typical VOHV (Output VOH Undershoot) 
> 2 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 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 

description 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

1A Vee 
1B 4B 
1Y 4A 
2A 4Y 
2B 
2Y 6 

GND 

This quadruple 2-input positive-OR gate is designed for 2.7-V to 3.6-V Vee operation. 

The SN74LV32 performs the Boolean functions Y = A + B or Y = A. B in positive logic. 

The SN74LV32 is packaged 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 SN74LV32 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B Y 

H X H 

X H H 

L L L 

logic symbolt logic diagram, each gate (positive logic) 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

1 

2 

4 

5 

9 

10 

12 

13 

~1 3 
1Y 

6 
2Y 

8 
3Y 

11 
4Y 

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

EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LV32 
QUADRUPLE2-INPUT POSITIVE-OR GATE 

SCLS188- FEBRUARY 1993 - REVISED MARCH 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 Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee> ............................................... ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee> .....•...............•..................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ........................................•.... ±25 mA 
Continuous current through Vee or GND .................................................. ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): D package .................. 1.25 W 

DB or PW package ............ 0.5 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 voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This value !s limited to 4.6 V maximum. 
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. 

recommended operating conditions (see Note 4) 
MIN NOM MAX UNIT 

Vee Supply voltage 2.7 3.3 3.6 V 

VIH High-level input voltage I Vee - 2.7 Vto 3.6 V 2 V 

VIL Low-level input voltage I Vee - 2.7 V to 3.6 V 0.8 V 

VI Input voltage 0 Vee V 

vo Output voltage 0 Vee V 

10H High-level output current -6 rnA 

10L Low-level output current 6 rnA 

At/Av Input transition rise or fall rate 0 100 nslV 

TA Operating free-air temperature -40 85 ·e 

NOTE 4: 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 VCc* MIN 

10H = -100 IlA MINto MAX Vee-0.2 
VOH 

IOH=-6rnA 3V 2.4 

10L = 100 IlA MINto MAX 
VOL 

IOL=6mA 3V 

II VI = Vee or GND 3.6V 

ICC VI = Vee or GND, 10=0 3.6V 

alec 
Vee - 3 Vto 3.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei VI = Vee or GND 3.3 V 
.. .. 

=1= For conditions shown as MIN or MAX, use the appropnate values under recommended operating conditions . 
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TYP MAX UNIT 

V 

0.2 
V 

0.4 

±1 IlA 
20 IlA 

500 IlA 

2.5 pF 



SN74 LV32 
QUADRUPLE 2·INPUT POSITIVE·OR GATE 

SCLSl88 - FEBRUARY 1993 - REVISED MARCH 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 

PARAMETER 
FROM TO Vcc =3.3 V±O.3V VCC=2.7V 

UNIT 
(INPUT) (OUTPUT) MIN TYP MAX MIN MAX 

ted A Y 8 17 22 ns 

NOTE 5: Load circuit and voltage waveforms are shown in Section 1. 

operating characteristics, Vee = 3.3 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Power dissipation capaCitance per gate CL-50pF. f-10MHz 

~1ExAs 
INSTRUMENTS 
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SN74LV74 
DUAL POSITIVE·EDGE·TRIGGERED D·TYPE FLlp·FLOP 

SCLSI89 - FEBRUARY 1993 - REVISED MARCH 1994 

• EPICTM (Enhanced·Performance Implanted 
CMOS) 2-11 Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 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 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Smail-Outline (D), Shrink Smail-Outline 
(DB), and Thin Shrink Small·Outline (PW) 
Packages 

description 

D, DB, OR PW PACKAGE 
(TOP VIEW) 

1ClR VCC 
10 2CLR 

1ClK 20 
1PRE 2CLK 

10 2PRE 
fa 20 

GNO 8 2Q 

This dual positive-edge-triggered D-type flip-flop is designed for 2.7-V to 3.6-V Vcc operation. 

A low level at the preset (PRE) or clear (CLR) inputs sets or resets the outputs regardless of the levels of the 
other inputs. When PRE and CLR are inactive (high), data at the data (D) input meeting the setup time 
requirements is transferred to the outputs on the positive-going edge of the clock pulse. Clock triggering occurs 
at a voltage level and is not directly related to the rise time of the clock pulse. Fo"owing the hold-time interval, 
data at the D input may be changed without affecting the levels at the outputs. 

The SN74LV74 is available in TI'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 SN74LV74 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUTS 

PRE ClR ClK D Q Q 

l H X X H l 

H L X X L H 

L L X x Ht Ht 

H H i H H L 

H H i L L H 

H H L X 00 00 
t This configuration is nonstable; that is. it will not 

persist when PRE or CLR retums to its inactive 
(high) level. 

EPiC is a trademark of Texas instruments incorporated. 
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Copyright © 1994. Texas Instruments Incorporated 
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SN74LV74 
DUAL POSITIVE·EDGE·TRIGGERED D· TYPE FLlP·FLOP 

SCLS189 - FEBRUARY 1993 - REVISED MARCH 1994 

logic symbolt 

1PRE 

1CLK 

10 

1CLR 

2PRE 

2CLK 

20 

2CLR 

4 

3 

2 

1 

10 

11 

12 

13 

r--. S 

C1 

10 
r--. R 

r--. 

" 

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

logic diagram; each flip-flop (positive logic) 

PRE----------------------------_.--------, 

CLK~: C 

TG 

C C 

C 

0 TG TG 

C C 

CLR 
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5 

6 

9 

8 

C 

TG 

C 
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SN74LV74 
DUAL POSITIVE·EDGE· TRIGGERED D· TYPE FLlP·FLOP 

." 
SCLS189 - FEBRUARY 1993 - REVISED MARCH 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 Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, '1K (VI < a or VI > Vee) ............................................... ±20 mA 
Output clamp current, 10K (Vo < a or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (Vo = a to Veel ............................................. ±25 mA 
Continuous current through Vee or GNO .................................................. ±50 mA 
Maximum power dissipation at TA = 55°e (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 

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 voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This value is limited to 4.B V maximum. 
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. 

recommended operating conditions (see Note 4) 
MIN NOM MAX UNIT 

Vee Supply voltage 2.7 3.3 3.B V 

VIH High-level Input voRage I Vee =2.7 Vt03.6 V 2 V 

VIL Low-level input voltage I Vee = 2.7 V to 3.6 V 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

10H High-level output current -B mA 

10L Low-level output current B mA 

AIIAv Input transition rise or fall rate 0 100 ns/V 

TA Operating free-air temperature -40 85 ·e 

NOTE 4: 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 VCc* MIN 

10H =-100 pA MIN to MAX Vee-0.2 
VOH 

10H=-BmA 3V 2.4 

10L= 100pA MINto MAX 
VOL 

10L=BmA 3V 

II VI = Vee or GND 3.BV 

ICC VI = Vee or GND, 10. 0 3.BV 

Alec 
Vee - 3 Vt03.B V, One input at Vee - O.B V, 
Other inputs at Vee or GND 

ei VI = Vee or GND 3.3V 

:j: For conditions shown as MIN or MAX. use the appropriate values under recommended operating conditions. 

~TEXAS 
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TYP MAX UNIT 

V 

0.2 
V 

0.4 

±1 pA 

20 pA 

500 pA 

2.5 pF 
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SN74LV74 
DUAL POSITIVE·EDGE·TRIGGERED D·TYPE FLlp·FLOP 

if 
SCLS189 - FEBRUARY 1993 - REVISED MARCH 1994 

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

VCC=3.3V 
VCC=2.7V ±O.3V UNIT 

MIN MAX MIN MAX 

fclock Clock frequency 0 24 0 19 MHz 

PRE or ClR low 20 25 
tw Pulse duration ns 

ClK high or low 20 25 

Setup time before clKi 
Data 13 16 

tsu 
PRE or C"LR inactive 

ns 
8 10 

th Hold time, data after clKi 3 3 ns 

switching characteristics over recommended operating free·air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 
, i I I I I I 

PARAMETER 
FROM TO Vee = 3.3 V±O.3 V Vcc iiif. 2.7 V 

UNIT 
(INPUT) (OUTPUT) MIN TYP MAX MIN MAX 

fmax 24 100 19 MHz 

PREorClR 
QorO 

16 34 43 
tpd ns 

ClK 15 28 35 

NOTE 5: load circuit and voltage waveforms are shown in Section 1. 

operating characteristics, Vee = 3.3 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Power dissipation capaCitance per flip-flop CL=50pF, f=10MHz 

~1ExAs 
INSTRUMENTS 
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SN74LV138 
3·L1NE TO 8·L1NE DECODER/DEMULTIPLEXER 

SCLS190 - FEBRUARY 1993 - REVISED 1994 

• EPICTM (Enhanced-Performance Implanted 
CMOS) 2-11 Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 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 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Smail-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 

description 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

A Vcc 
B YO 

Y1 
G2A Y2 
G2B Y3 

G1 Y4 
Y5 

This 3-line to 8-line decoder/demultiplexer is designed for 2.7-V to 3.6-V Vee operation. 

The SN74LV138 is designed to be used in high-performance memory-decoding or data-routing applications 
requiring very short propagation delay times. In high-performance memory systems, this decoder can be used 
to minimize the effects of system decoding. When employed with high-speed memories utilizing a fast enable 
circuit, the delay times ofthis decoder and the enable time ofthe memory are usually less than the typical access 
time of the memory. This means that the effective system delay introduced by the decoder is negligible. 

The conditions at the binary-select inputs and the three enable inputs select one of eight input lines. Two 
active-low and one active-high enable inputs reduce the need for external gates or inverters when expanding. 
A 24-line decoder can be implemented without external inverters and a 32-line decoder requires only one 
inverter. An enable input can be used as a data input for demultiplexing applications. 

The SN74LV138 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 SN74LV138 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

ENABLE INPUTS SELECT INPUTS OUTPUTS 

G1 G2A G2B C B 

X H X X X 

X X H X X 

L X X X X 

H L L L L 

H L L L L 

H L L L H 

H L L L H 

H L L H L 

H L L H L 

H L L H H 

H L L H H 

EPIC is a trademarl< of Texas Instruments Incorporated. 

A YO Y1 Y2 

X H H H 

X H H H 

X H H H 

L L H H 

H H L H 

L H H L 

H H H H 

L H H H 

H H H H 

L H H H 

H H H H 
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Y3 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 
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Y4 Y5 Y6 Y7 

H H H H 

H H H H 

H H H H 

H H H H 

H H H H 

H H H H 

H H H H 

L H H H 

H L H H 

H H L H 

H H H L 

Copyright © 1994. Texas Instruments Incorporated 
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SN74LV138 
3·L1NE TO 8·L1NE DECODER/DEMULTIPLEXER 

SCLS190 - FEBRUARY 1993 - REVISED MARCH 1994 

logic symbols (altematives)t 

A 

B 

C 

G1 

G2A 

G2B 

1 

2 

3 

6 

4 

5 

BIN/OCT 
1 

2 

4 

7 
" EN 

r-.. 

0 

1 

2 

3 

4 

5 

6 

7 

15 
YO A 

1 

14 2 
Yi B 

13 
Y2 C 

3 

12 
Y3 

11 
Y4 G1 

6 

10 
Y5 G2A 

4 

9 
Y6 G2B 

5 

7 
Y7 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 

loglo diagram (positive logic) 

A---I 

Select B 2 
Inputs ---I 

3 
C---I 

6 
G1 

Enable 4 
Inputs G2A 

G2B 
5 

~1EXAS 
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'} D.~ 0 

G.! 1 
7 

2 2 

"'& 3 

4 
"- 5 
r-.. 

6 

7 

15 YO 

14 
Y1 

13 
Y2 

12 
Y3 

11 
Y4 

10 
Y5 

9 Y6 

15 

14 

13 

12 

11 

10 

9 

7 

YO 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

Data 
Outputs 



SN74LV138 
3-LlNE TO B-LlNE DECODER/DEMULTIPLEXER 

SCLS190 - FEBRUARY 1993 - REVISED MARCH 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 Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ............................................... ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) .........................................•. ±50 mA 
Continuous output current, 10 (VO = 0 to Ved ............................................. ±25 mA 
Continuous current through Vee or GNO .................................................. ±50 mA 
Maximum power dissipation at TA = 55°e (in still air) (see Note 3): 0 package ................... 1.3 W 

DB package ................. 0.55 W 
PW package .............•.... 0.5 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 voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This value is limited to 4.6 V maximum. 
3. 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. 

recommended operating conditions (see Note 4) 
MIN NOM MAX UNIT 

Vec Supply voltage 2.7 3.3 3.6 V 

VIH High-level input voHage I VCC a 2.7 V to 3.6 V 2 V 

VIL Low-level input voltage I VCC - 2.7 Vto 3.6 V 0.8 V 

VI Input voHage 0 VCC V 

Vo Output voltage 0 VCC V 

10H High-level output current -6 mA 

10L Low-level output current 6 rnA 

!J.t/liv I nput transition rise or fall rate 0 100 ns/V 

TA Operating free-air temperature -40 85 ·C 

NOTE 4: 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 VCc* MIN 

10H =-100!lA MIN to MAX Vee-0.2 
VOH 

10H =-6 rnA 3V 2.4 

10L = 100!lA MIN to MAX 
VOL 

10L= 6 rnA 3V 

II VI - Vec or GND 3.6V 

lee VI - Vee or GND, 10=0 3.6V 

Alee 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei VI = Vee or GND 3.3V 
.. * For conditions shown as MIN or MAX, use the appropnate values under recommended operating conditions . 
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TYP MAX UNIT 

V 

0.2 
V 

0.4 

±1 !lA 
20 !lA 

500 !lA 

2.5 pF 
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SN74LV138 
3·L1NE TO 8·LINE DECODER/DEMULTIPLEXER 
SCLS190 - FEBRUARY 1993 - REVISED MARCH 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 

PARAMETER FROM TO vce= 3.3V±O.3 v Vcc= 2.7 V 
UNIT (INPUT) (OUTPUT) MIN TYP MAX MIN MAX 

A, BorG 14 29 36 
tpd Y ns 

Enable 16 33 41 
" NOTE 5: Load Circuit and voltage waveforms are shown In Section 1, 

operating characteristics, Vee = 3.3 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Power dissipation capacitance per channel GL-50pF, f.10MHz 

~1ExAs 
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SN74LV164 
a·BIT PARALLEL·OUT SERIAL SHIFT REGISTER 

SCLS191 - FEBRUARY 1993 - REVISED MARCH 1994 

• EPICTM (Enhanced-Performance Implanted 
CMOS) 2-J.L Process 

• typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25·C 

• typical VOHV (Output VOH Undershoot) 
> 2 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 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 

description 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

A 
B 

QA 
QB 
Qc 
Qo 

GND 

Vee 
QH 
QG 
QF 
QE 

9 ClR 
8 ClK 

This 8-bit parallel-out serial shift register is designed for 2.7-V to 3.6-V Vee operation. 

The SN7 4lV164 features ANO-gated serial (A and B) inputs and an asynchronous clear (ClR) input. The gated 
serial inputs permit complete control over incoming data as a low at either input inhibits entry of the new data 
and resets the first flip-flop to the low level at the next clock pulse. A high-level input enables the other input, 
which then determines the state of the first flip-flop. Data at the serial inputs may be changed while the clock 
is high or low, provided the minimum setup time requirements are met. Clocking occurs on the low-to-high-Ievel 
transition of the clock (ClK) input. 

The SN74lV164 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 SN74lV164 is characterized for operation from -40·C to 85·C. 

FUNCTION TABLE 

INPUTS OUTPUTS 

CLR CLK A B QA QB .. ·QH 

L X X X L L L 

H L X X QAO QBO QHO 
H i H H H QAn QGn 

H i L X L QAn QGn 
H i x L L QAn QGn 

QAO, QBO, QHO = the level of QA, QB, or QH, respectively. 
before the indicated steady-state inputs conditions were 
established. 
QAn. QGn = the level of QA or QG before the most recent 
i transition of the clock: indicates a 1-bit shift. 

EPIC is a trademark of Texas Instruments Incorporated. 

~TEXAS 
INSTRUMENTS 

Copyright © 1994. Texas Instruments Incorporated 
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SN74LV164 
8·BIT PARALLEL·OUT SERIAL SHIFT REGISTER 

SGLS191 - FEBRUARY 1993 - REVISED MARCH 1994 

logic symbolt 

ClR 

ClK 

A 

B 

9 

8 

1 

2 

"-
SRG8 

R 

C1/-+ , .-
& 110 

I I 
t This symbol is in accordance with ANSIIIEEE Sid 91-1984 and lEe Publication 617-12. 

logic diagram (positive logic) 

ClK 

A----=.-Z"-..... 

B----......._ 

10-40 
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SN74LV164 
8·BIT PARALLEL·OUT SERIAL SHIFT REGISTER 

SCLS191 - FEBRUARY 1993 - REVISED MARCH 1994 

typical clear, shift, and clear sequences 

.I!l ClK!-J 

LJn ________ ~---------!{ A ---l~------~----~ 
~ B I r-----------------------------------~~--------------
~ ---I~------~ 

ClR I 
I 

~::~l---------------~ ~------------~-------------
QB:-~j _______________ ~ ~~ ____ ~---------

QC--~l------------------~ ~~--+_----------
QD::~l---------------------------~ ~~ ________ _ 
QE::~1----------------------~ L-l-l~------------:8 I 

QG --_~~--------------------------------------~ ~i--------------
QH::1~------------------------~ri~------------

I I 
Clear Clear 

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 Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vecl ............................................... ±20 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ........................................... ±50 rnA 
Continuous output current, 10 (Vo = 0 to Vecl ............................................. ±25 rnA 
Continuous current through Vee or GND .................................................. ±50 rnA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): D package .................. 1.25 W 

DB or PW package ............ 0.5 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 voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This value is limited to 4.6 V maximum. 
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. 
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SN74LV164 
8·BIT PARALLEL·OUT SERIAL SHIFT REGISTER 

SCLS191 - FEBRUARY 1993 - REVISED MARCH 1994 

recommended operating conditions (see Note 4) 

MIN NOM MAX UNIT 

VCC Supply voltage 2.7 3.3 3.6 V 

VIH High-level input voltage I VCC = 2.7 V to 3.6 V 2 V 

VIL Low-level input voltage I VCC =2.7Vt03.6 V 0.8 V 

VI Input voltage 0 VCC V 

Vo Output voltage 0 VCC V 

IOH High-level output current -6 rnA 

IOL Low-level output current 6 rnA 

AtlAv Input transition rise or fall rate 0 100 ns/V 

TA Operating free-air temperature -40 85 ·C 

NOTE 4: 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 VCCt MIN TYP MAX UNIT 

IOH =-100 IlA MINto MAX VCC-O•2 
VOH V 

IOH=-6mA 3V 2.4 

10L = 100 IIA MIN to MAX 0.2 
VOL V 

IOL=6rnA 3V 0.4 

II VI - VCC or GND 3.6V ±1 IIA 
ICC VI = VCC or GND, 10=0 3.6V 20 IIA 

.6.ICC 
VCC =3 Vto 3.6 V, One input at VCC - 0.6 V, 

500 IIA Other inputs at VCC or GND 

Ci VI = VCC or GND 3.3V 2.5 pF 
.. .. t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions . 

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

VCC=3.3V 
VCC=2.7V 

±O.3V UNIT 

MIN MAX MIN MAX 

fclock Clock frequency 0 24 0 19 MHz 

CLRlow 20 25 
tw Pulse duration ns 

CLK high or low 20 25 

Setup time before CLKi 
Data 13 16 

tsu ns 
CLR inactive 11 14 

th Hold time, data after CLKi 5 5 ns 

~1EXAS 
INSTRUMENTS 
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SN74LV164 
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTER 

SCLS191 - FEBRUARY 1993- REVISED MARCH 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 

PARAMETER FROM TO 
(INPUn (OUTPUT) 

fmax 

tpel ClK a 
tpHl ClR a 

NOTE 5: load circuit and voltage waveforms are shown In Section 1. 

operating characteristics, Vee = 3.3 V, TA = 25°C 
PARAMETER 

Power dissipation capacitance 

~TEXAS 
INSTRUMENTS 

VCC = 3.3 V ± 0.3 V VCC=2.7V 

MIN TYP MAX MIN MAX 

24 75 19 

16 29 36 

16 29 36 

TEST CONDITIONS 

Cl= 50 pF, f= 10 MHz 

POST OFFICE eox 655303 • DALLAS, TEXAS 75265 

UNIT 

MHz 

ns 

ns 
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• EPlcn~ (Enhanced-Performance Implanted 
CMOS) 2-J.L Process 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 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 250 rnA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 

description 

SN74LV174 
HEX O·TYPE FLlP·FLOP 

WITH CLEAR 
SCLS192 - FEBRUARY 1993 - REVISED MARCH 1994 

0, DB, OR PW PACKAGE 
(TOP VIEW) 

CLR VCC 
10 60 
10 3 60 
20 50 
20 50 
3D 11 40 
30 40 

GNO CLK 

This hex D-type flip-flop is designed for 2.7-V to 3.6-V Vee operation. 

The SN74LV174 is a monolithic positive-edge-triggered flip-flop with a direct clear (CLR) input. Information at 
the data (D) inputs meeting the setup time requirements is transferred to the 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 edge of the clock pulse. When the clock input is at either the high or low level, the 
D-input signal has no effect at the output. 

The SN74LV174 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 SN7 4LV17 4 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 

ClR ClK 0 Q 

L 

H 

H 

H 

EPIC is a trademark of Texas Instruments Incorporated. 

X X L 

i H H 

i L L 

L X 00 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1994, Texas Instruments Incorporated 
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SN74LV174 
HEX D· TYPE FLlp·FLOP 
WITH CLEAR 
SCLS192 - FEBRUARY 1993 - REVISED MARCH 1994 

logic symbolt 

CLR 
CLK 

10 

20 

30 

40 

50 

60 

1 

9 

3 

4 

6 

11 

13 

14 

r-...IR 

., C1 

10 

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

logic diagram (positive logic) 

CLR ----\ 

CLK 9 

3 
10 -------+-4~10 

__ ~I>Cl 

R 

~ 
To Five Other Channels 

2 

5 

7 

10 

12 

15 

1Q 

2Q 

3Q 

4Q 

Sa 
6Q 

2 
1Q 

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 Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee> ............................................... ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee> ..........•...........................•.... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee> ...............•............................. ±25 mA 
Continuous current through Vee or GNO .................................................. ±50 mA 
Maximum power dissipation at T A = 55°C (in still air) (see Note 3): 0 package ................... 1.3 W 

DB package ................. 0.55 W 
PW package .................. 0.5 W 

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

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

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

10-46 

2. This value is lim~ed to 4.6 V maximum. 
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. 

~TEXAS 
INSTRUMENTS 
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recommended operating conditions (see Note 4) 

VCC Supply voltage 

SN74LV174 
HEX D· TYPE FLlP·FLOP 

WITH CLEAR 
SCLS192 - FEBRUARY 1993 - REVISED MARCH 1994 

MIN NOM MAX UNIT 

2.7 3.3 3.6 V 

VIH High-level input voltage I VCC = 2.7 V to 3.6 V 2 V 

VIL Low-level input voltage I VCC = 2.7 V to 3.6 V 0.8 V 

VI Input voRage 0 VCC V 

Vo Output voltage 0 VCC V 

10H High-level output current -6 mA 

10L Low-level output current 6 rnA 

At/Av Input transition rise or fall rate 0 100 nslV 

TA Operating free-air temperature -40 85 °C 

NOTE 4: 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 VCCt MIN TYP MAX UNIT 

IOH=-100JJA MIN to MAX VCC-0.2 
VOH V 

IOH=-6mA 3V 2.4 

10L = 100 JJA MIN to MAX 0.2 
VOL V 

IOL=6mA 3V 0.4 

II VI = VCC or GND 3.6V ±1 JJA 

ICC VI - VCC or GND, 10=0 3.6V 20 IlA 

Alee 
Vee = 3 Vto 3.6 V, One input at Vee - 0.6 V, 500 JJA Other inputs at VCC or GND 

Ci VI = VCC or GND 3 .. 3 V 2.5 pF 
.. t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions . 

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

fclock Clock frequency 

tw Pulse duration 

tsu Setup time before CLKi 

th Hold time, data after CLKi 

eLRlow 

CLK high or low 

Data 

CLR inactive 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

VCC=3.3V 
VCC=2.7V ±O.3V UNIT 

MIN MAX MIN MAX 

0 24 0 19 MHz 

20 25 
ns 

20 25 

13 16 
ns 

5 5 

5 5 ns 
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SN74LV174 
HEX D· TYPE FLlP~FLOP 
WITH CLEAR 
SCLSl92 - FEBRUARY 1993 - REVISED MARCH 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 

PARAMETER FROM TO Vcc = 3.3 V ± 0.3 V VCC=2.7V 
UNIT (INPUT) (OUTPUT) MIN TYP MAX MIN MAX 

fmax 24 80 19 MHz 

ClR 12 26 33 
tpcl Q ns 

ClK 13 33 41 

NOTE 5: load circuit and voltage waveforms are shown In Section 1. 

operating characteristics, Vee = 3.3 V, T A = 25°C 
PARAMETER TEST CONDITIONS 

Power dissipation capacitance per flip-flop 

-!!11ExAs 
INSTRUMENTS 
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• EPICTM (Enhanced-Performance Implanted 
CMOS) 2-J.I. Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 Vat Vee = 3.3 V, TA = 25°C 

• ESO Protection Exceeds 2000 V Per 
MIL-STO-883C, Method 3015j Exceeds 
200 V Using Machine Model (C = 200 pF, 
R= 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEOEC Standard JESO-17 

• Package Options Include Plastic 
Smail-Outline (OW), Shrink Small-Outline 
(OB), and Thin Shrink Small-Outline (PW) 
Packages 

description 

This octal buffer/driver is designed for 2.7-V to 3.6-V Vee operation. 

SN74LV240 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 

SCLS193 - FEBRUARY 1993 - REVISED MARCH 1994 

DB, OW, OR PW PACKAGE 
(TOP VIEW) 

Vee 
20E 
1Y1 
2A4 
1Y2 
2A3 

2Y2 1Y3 
1A4 2A2 

12 1Y4 
11 2A1 

The SN74LV240 is designed specifically to improve both the performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented receivers and transmitters. 

The SN74LV240 is organized as two 4-bit buffers/line drivers with separate output-enable (OE) inputs. When 
OE is low, the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the 
high-impedance state. 

The SN74LV240 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 SN74LV240 is characterized for operation from -40°C to 85°C. 

EPIC Is a trademark of Texas Instruments Incorporated. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 
OE A Y 

L H L 

L L H 

H X Z 

~TEXAS 
INSTRUMENTS , 
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Copyright © 1994. Texas Instruments Incorporated 
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SN74LV240 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCLS193 - FEBRUARY 1993 - REVISED MARCH 1994 

logic symbolt 

10E 

lAl 

lA2 

lA3 

lA4 

2Al 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

r-. EN t.;. 
I> 'i1 

r-. EN t.;. 
I> 'i1 

18 

16 

14 

12 

9 

7 

5 

3 

lYl 

lY2 

lY3 

lY4 

2Yl 

2Y2 

2Y3 

2Y4 

tThis symbol is in accordance withANSl/lEEE Std 91-1984 and 
IEC Publication 617-12. 

logic diagram (positive logic) 

10E 

2 18 
lAl lYl 

4 16 
lA2 1Y2 

6 14 
lA3 lY3 

8 12 
lA4 lY4 

19 
20E 

11 9 
2Al 2Yl 

13 7 
2A2 2Y2 

15 5 
2A3 2Y3 

17 3 
2A4 2Y4 

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

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .......................................... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < a or VI > Vee> ............................................... ±20 mA 
Output clamp current, 10K (Vo < a or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (VO = a to VCe> ............................................. ±35 mA 
Continuous current through Vce or GND .................................................. ±70 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 condHions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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2. This value is limited to 4.6 V maximum. 
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. 

~TEXAS 
INSTRUMENTS 
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recommended operating conditions (see Note 4) 

VCC Supply voltage 

SN74LV240 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCLS193 - FEBRUARY 1993 - REVISED MARCH 1994 

MIN NOM MAX UNIT 

2.7 3.3 3.6 V 

VIH High-level input voltage I VCC = 2.7 V to 3.6 V 2 V 

VIL Low-level input voltage I VCC = 2.7 Vto 3.6 V 0.8 V 

VI Input voltage 0 VCC V 

Vo Output voltage 0 VCC V 

10H High-level output current -8 mA 

10L Low-level output current 8 mA 

I!.t/I!.v I nput transition rise or fall rate 0 100 ns/V 

TA Operating free-air temperature -40 85 ·C 

NOTE 4: 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 VCCt MIN TYP MAX UNIT 

10H = -100 JJA MIN to MAX VCC-0.2 
VOH V 

IOH=-8mA 3V 2.4 

10L = 100 JJA MIN to MAX 0.2 
VOL V 

IOL=8mA 3V 0.4 

II VI - Vce or GND 3.6V ±1 JJA 
10Z Vo - Vce or GND 3.6V ±5 JJA 
ICC VI = VCC or GND, 10=0 3.6V 20 JJA 

~Iee 
VCC- 3 Vt03.6 V, One input at VCC - 0.6 V, 

500 JJA Other inputs at VCC or GND 

Ci VI = VCC or GND 3.3V 3 pF 

Co Vo = VCC or GND 3.3V 8 pF 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 

PARAMETER FROM TO 
(INPUT) (OUTPUT) 

tpd A y 

ten OE y 

!dis OE y 

NOTE 5: Load circuit and voltage waveforms are shown in Section 1. 

operating characteristics, Vee = 3.3 V, TA = 25°C 

Cpd 

PARAMETER 

L Outputs enabled 
Power dissipation capacitance per buffer/driver I Outputs disabled 

~1EXAS 
INSTRUMENTS 

VCC =3.3 V±O.3 V Vcc = 2.7 V 

MIN TYP MAX MIN MAX 

10 21 26 

15 28 35 

17 27 33 

TEST CONDITIONS TYP 

45 
eL=50pF, f= 10MHz -2.5 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75255 

UNIT 

ns 

ns 

ns 

UNIT 

pF 
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• EPICTM (Enhanced-Performance Implanted 
CMOS) 2-J.1 Process 

• Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

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

• Latch-Up Performance Exceeds 250 mA 
Per JEOEC Standard JESO-17 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Small-Outline 
(OB), and Thin Shrink Small-Outline (PW) 
Packages 

description 

SN74LV244 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 

SCLS194 - FEBRUARY 1993 - REVISED MARCH 1994 

DB, OW, OR PW PACKAGE 
(TOP VIEW) 

Vee 
1A1 20E 
2Y4 1Y1 
1A2 2A4 
2Y3 1Y2 

2A3 
2Y2 1Y3 
1A4 2A2 
2Y1 1Y4 

GND 

This octal bufferlline driver is designed for 2.7-V to 3.6-V Vee operation. 

The SN74LV244 is designed specifically to improve both the performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented receivers and transmitters. 

The SN74LV244 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. 

The SN74LV244 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 SN74LV244 is characterized for operation from -40°C to 85°C. 

EPIC is a trademark of Texas Instruments Incorporated. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 
OE A Y 

L H H 

L L L 

H X Z 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 752S5 

Copyright © 1994, Texas Instruments Incorporated 
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SN74LV244 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCLS194 - FEBRUARY 1993 - REVISED MARCH 1994 

logic symbolt 

1A1 

1A2 

1A3 

1A4 

20E 

2A1 

2A2 

2A3 

2A4 

1 

2 

4 

6 

8 

19 

11 

13 

15 

17 

J'J EN 
l;' 

t> V' 

J EN 

J J t> 

I I 

18 
1Y1 

16 
1Y2 

14 
1Y3 

12 
1Y4 

9 
2Y1 

'7 . 
2Y2 

5 
2Y3 

3 
2Y4 

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

logic diagram (positive logic) 

10E 

2 18 
1A1 1Y1 

4 16 
1Y2 1A2 

6 14 
1A3 1Y3 

8 12 
1A4 1Y4 

19 
20E 

11 9 
2A1 2Y1 

13 7 
2A2 2Y2 

15 5 
2A3 2Y3 

2A4 17 3 
2Y4 

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

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .......................................... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ............................................... ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±35 mA 
Continuous current through Vee or GND .................................................. ± 70 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 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 voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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2. This value is limited to 4.6 V maximum. 
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. 

~TEXAS 
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recommended operating conditions (see Note 4) 

Vee Supply voltage 

SN74LV244 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCLS194 - FEBRUARY 1993 - REVISED MARCH 1994 

MIN NOM MAX UNIT 

2.7 3.3 3.6 V 

VIH High-level input vo~age I Vee - 2.7 Vt03.6 V 2 V 

VIL Low-level input voltage I Vee = 2.7 V to 3.6 V 0.8 V 

VI Input voltage 0 Vee V 

Va Output vo~age 0 Vee V 

fOH High-level output current -8 mA 

10L Low-level output current 8 mA 

AIIAv Input transition rise or fall rate 0 100 ns/V 

TA Operating free-air temperature -40 85 ·e 

NOTE 4: 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 VCCt 
TA = -40·C to 85·C 

UNIT 
MIN TYP MAX 

IOH=-100j,IA MIN to MAX Vee-0.2 
VOH v 

IOH--8mA 3V 2.4 

IOL=100j,IA MINto MAX 0.2 
VOL V 

IOL=8mA 3V 0.4 

II VI = Vee or GND 3.6V ±1 J.I.A 

10Z Va = Vee or GND 3.6V ±5 j,IA 

lee VI - Vee or GND, 10- 0 3.6V 20 J.I.A 

Alee 
Vee = 3 Vt03.6 V, One input at Vee - 0.6 V, 

500 j,IA 
Other inputs at Vee or GND 

ei VI = Vee or GND 3.3 V 3 pF 

eo Va = Vee or GND 3.3V 8 pF 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 

PARAMETER 
FROM TO VCC =3.3 V±O.3 V VCC = 2.7 V 

UNIT 
(INPUT) (OUTPUT) MIN TYP MAX MIN MAX 

too A y 10 19 24 ns 

ten OE y 14 26 33 ns 

letis OE y 15 26 32 ns 

NOTE 5: Load CircUit and voltage waveforms are shown In Section 1. 

operating characteristics, Vee = 3.3 V, TA = 25°C 
PARAMETER TEST CONDITIONS TYP UNIT 

I Outputs enabled 
epd Power diSSipation capacitance per buller/driver I Outputs disabled 

eL=50pF, f=10MHz 
40 

---;- pF 

~ThxAs 
INSTRUMENTS 
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• EPICTM (Enhanced-Performance Implanted 
CMOS) 2-1J. Process 

• typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

• typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V,TA = 25°C 

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

• Latch-Up Performance Exceeds 250 mA 
Per JEOEC Standard JESO-17 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 

description 

SN74LV245 
OCTAL BUS TRANSCEIVER 

WITH 3·STATE OUTPUTS 

DB, OW, OR PW PACKAGE 
(TOP VIEW) 

Vcc 
OE 
B1 
B2 
B3 
B4 

A6 B5 
A7 B6 

B7 

This octal bus transceiver is designed for 2.7-V to 3.6-V Vee operation. 

The SN74LV245 is designed for asynchronous communication between data buses. The device transmits 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 di::;able the device so the buses are effectively isolated. 

The SN74LV245 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 SN74LV245 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 
OPERATION 

OE OIR 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

EPIC is a trademark of Texas Instruments Incorporated. 
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Copyright © 1994, Texas Instruments Incorporated 
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SN74LV245 
OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCLS0758 - JANUARY 1991 - REVISED MARCH 1994 

logic symbolt 

OE 

DIR 

19 

1 
"- G3 
"-

logic diagram (positive logic) 

DIR ~ ... --....---, 

~ ________ r-~ ______ -4~19~OE L 
3EN1[BA] 
3EN2[AB] 

Ai 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

2 

3 

4 

5 

6 

7 

8 

9 

L 

, 

, 

... I 

, r-
Vi 

I> 2V 

18 

W 
17 

16 

15 

14 

13 

12 
--10 11 

B1 

B2 

B3 

B4 

B5 

B6 
87 

B8 

2 
A1---e---I 

1'0 Seve!'! Other Channels 

18 B1 

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 (except I/O ports) (see Note 1) .......................... -0.5 V to Vee + 0.5 V 
Input voltage range, VI (I/O ports) (see Notes 1 and 2) ......................••.. -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ............................................... ±20 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 rnA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±35 rnA 
Continuous current through Vee or GND .................................................. ±70 rnA 
Maximum power dissipation at T A = 55°C (in still air) (see Note 3): DB package ................. 0.55 W 

DW package ................. 1.6 W 
PW package .................. 0.7 W 

Storage temperature range ....................................................... -65°e 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 voltage ratings may be exceeded if the input and output clamJrCurrent ratings are observed. 
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2. This value is limited to 4.6 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of i50·C and a board trace length of 750 mils. 

For more information, refer to the Package Thermal Considerations application note. 
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SN74LV245 
OCTAL BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCLS0758 - JANUARY 1991 - REVISED MARCH 1994 

recommended operating conditions (see Note 4) 
MIN NOM MAX UNIT 

Vee Supply voltage 2.7 3.3 3.6 V 

VIH High-level input voRage I Vee=2.7Vto3.6V 2 V 

VIL Low-level input voltage I Vee=2.7Vto3.6V 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voRage 0 Vee V 

10H High-level output current -8 mA 

10L Low-level output current 8 mA 

Iltlllv Input transition rise or fall rate 0 50 nsN 

TA Operating free-air temperature -40 85 ·e 

NOTE 4: 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 VCCt MIN 

VOH 
10H = -100 IJA MIN to MAX Vee-0.2 

IOH=-8mA 3V 

10L = 100 IJA MIN to MAX 
VOL 

IOL=8mA 3V 

II VI = Vee or GND 3.6V 

10Z:j: Vo = Vee or GND 3.6V 

lee VI = Vee or GND, 10=0 3.6V 

Alee 
Vee = 3 Vto3.6 V, One input at Vee - 0.6 V, 
Other inputs at Vee or GND 

ei I eontrol inputs VI = Vee or GND 3.3 V 

eio IAorBports Vo = Vee or GND 3.3V 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
:j: For 1/0 ports, the parameter 10Z includes the input leakage curren!. 

2.4 

TYP MAX UNIT 

V 

0.2 
V 

0.4 

±1 IIA 
±5 IIA 
20 IIA 

500 IJA 

2.5 pF 

7 pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpd AorB BorA 

len OE AorB 

!dis OE AorB 

NOTE 5: Load CircUit and voltage waveforms are shown in Seclion 1. 

operating characteristics, Vee = 3.3 V, TA = 25°C 

epd 

PARAMETER 

I Outputs enabled 
Power dissipation capacitance per transceiver I Outputs disabled 

~TEXAS 
INSTRUMENTS 

VCC =3.3 V±O.3 V VCC=2.7V 

MIN TYP MAX MIN MAX 

8 16 20 

13 23 29 

14 25 31 

TEST CONDITIONS TYP 

36 
eL= 50pF, f= 10 MHz !---

4 

POST OFFICE BOX 655303. DALLAS. TEXAS 75265 

UNIT 

ns 

ns 

ns 

UNIT 

pF 
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• EPICTM (Enhanced-Performance Implanted 
CMOS) 2-J.l Process 

• Typical VOLP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

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

• Latch-Up Performance Exceeds 250 mA 
Per JEOEC Standard JESO-17 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Small-Outline 
(DB), and Thin Shrink Smail-Outline (PW) 
Packages 

description 

SN74LV273 
OCTAL O·TYPE FLlp·FLOP 

WITH CLEAR 
SCLS195 - FEBRUARY 1993 - REVISED MARCH 1994 

DB, DW, OR PW PACKAGE 
(TOP VIEW) 

Vcc 
80 
80 
70 
70 
60 
60 

40 50 
40 9 50 

GNO 11 ClK 
"l...._--T 

This octal D-type flip-flop is designed for 2.7-V to 3.6-V Vec operation. 

The SN74lV273 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. 

The SN74lV273 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 SN74lV273 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
CLR CLK D Q 

L X X L 

H l' H H 

H l' L L 

H L X Qo 

EPIC is a trademark of Texas Instruments Incorporated. 

~ThxAs 
INSTRUMENTS 
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Copyright © 1994. Texas Instruments Incorporated 
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SN74LV273 
OCTAL D·TYPE FLlp·FLOP 
WITH CLEAR 
SCLSl95- FEBRUARY 1993- REVISED MARCH 1994 

logic symbolt 

ClR 

ClK 

1D 

2D 

3D 

4D 

5D 

5D 

7D 

8D 

1 
11 

3 

4 

7 

8 

13 

14 

17 

18 

" R 
l C1 
L, 

1D 

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

logic diagram (positive logic) 

10 

3 

ClK(I) 

2D 
4 

3D 
7 

40 

8 

5D 
13 

2 

5 

6 

9 

12 

15 

16 

19 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

6D 
14 

70 
17 

8D 
18 

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 Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ............................................... ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vee) ............................................. ±25 mA 
Continuous current through Vee or GND .................................................. ±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-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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2. This value is limited to 4.6 V maximum. 
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. 
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recommended operating conditions (see Note 4) 

Vee Supply voltage 

SN74LV273 
OCTAL D-TVPE FLIP-FLOP 

WITH CLEAR 
SCLS195 - FEBRUARY 1993 - REVISED MARCH 1994 

MIN NOM MAX UNIT 

2.7 3.3 3.6 V 

VIH High-level input voltage I Vee =2.7 Vt03.6V 2 V 

Vil low-level input voltage I Vee=2.7 V to 3.6 V 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

10H High-level output current -6 mA 

10l Low-level output current 6 mA 

AtlAv Input transition rise or fall rate 0 100 ns/V 

TA Operating free-air temperature -40 85 ·e 

NOTE 4: 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 VCCt MIN TYP MAX UNIT 

10H =-100 IIA MINto MAX Vee-O.2 
VOH V 

IOH=-6mA 3V 2.4 

10l = 100 IIA . MINto MAX 0.2 
VOL V 

IOl=6mA 3V 0.4 

II VI = Vee or GND 3.6V ±1 IIA 
lee VI ='Vee or GND, 10=0 3.6V 20 IIA 

t.lee 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 

500 IIA Other Inputs at Vee or GND 

ei VI = Vee or GND 3.3V 2.5 pF 
.. .. t For conditions shown as MIN or MAX, use the appropnate values under recommended operating conditions . 

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

fclock elock frequency 

tw Pulse duration 

tsu Setup time before elKi 

th Hold time, data after elKt 

CLRlow 

elK high or low 

Data 

elR inactive 

~TEXAS 
INSTRUMENTS 
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VCC=3.3V 
VCC=2.7V ±O.3V UNIT 

MIN MAX MIN MAX 

0 24 0 19 MHz 

20 25 
ns 

20 25 

16 20 
ns 

5 5 

5 5 ns 
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SN74LV273 
OCTAL D·TYPEFLlP·FLOP 
WITH CLEAR 
SCLS195 - FEBRUARY 1993 - REVISED MARCH 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 

PARAMETER FROM TO 
(INPUT) (OUTPUT) 

fmax 

tpd CLK Q 

tPHL CLR Q 

NOTE 5: Load circuit and voltage wavefonTIs are shown in Section 1. 

operating characteristics, Vee = 3.3 V, T A = 25°C 
PARAMETER 

Power dissipation capacitance per flip-flop 

~TEXAS 
INSTRUMENTS 

Vee = 3.3 V±O.3 V 

MIN TVP MAX 

90 

12 25 

13 26 

TEST CONDITIONS 
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Vee =2.7 V 
UNIT 

MIN MAX 

19 MHz 

31 ns 

33 ns 



SN74LV373 
OCTAL TRANSPARENT O·TYPE LATCH 

• EPICTM (Enhanced·Performance Implanted 
CMOS) 2-~ Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 Vat Vee = 3.3 V, TA = 25°C 

• ESO Protection Exceeds 2000 V Per 
MIL·STO·883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R= 0) 

• Latch·Up Performance Exceeds 250 mA 
Per JEOEC Standard JESO·17 

• Package Options Include Plastic 
Small·Outline (OW), Shrink Small·Outline 
(DB), and Thin Shrink Small·Outline (PW) 
Packages 

description 

WITH 3·STATE OUTPUTS 
1993 - REVISED MARCH 1994 

DB, OW, OR PW PACKAGE 
(TOP VIEW) 

DE 1 VCC 
10 80 
10 80 
20 70 
20 70 
30 6 60 
3D 60 
40 50 
40 9 50 

GNO 11 LE 

This octal transparent D-type latch is designed for 2.7-V to 3.6-V Vee operation. 

While the latch-enable (LE) input is high, the Q outputs will follow the data (D) inputs. When the latch enable 
is taken low, the Q outputs are latched at the logic levels set up at the 0 inputs. 

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

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

The SN74LV373 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 SN74LV373 is characterized for operation from -40°C to 85°C. 

OE 

L 

L 

L 

H 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 
LE 0 Q 

H H H 

H L L 

L X Qo 

X X Z 

EPIC is a trademark of Texas Instruments Incorporated. 

~:'..c=.:::~=:. '"t.:'lI:"":::=':'= _.rd warranty. ProdUCUon p ...... lng dOlI not ....... rlly inclUde 
I88ting of all _lin. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1994. Texas Instruments Incorporated 
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SN74LV373 
OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 
SCLS196 - FEBRUARY 1993 - REVISED MARCH 1994 

logic symbolt 

OE 

LE 

10 

20 

3D 

40 

50 

60 

70 

80 

1 

11 
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4 
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8 

13 

14 

17 

18 

" EN 

~1 
10 V 

2 

5 

6 

9' 

12 

15 

16 

19 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

t This symbol is in accordance \"Jith ,'\NS!!!EEE Std 91-1984 and 
IEC Publication 617-12. 

logic diagram (positive logic) 

OE-'----Cl 

LE 

10 

C1 

------1----110 
3 

'----.,vr----' 

To Seven Other Channels 

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

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .......................................... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ............................................... ±20 mA 
Output clamp current,lOK (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±35 mA 
Continuous current through Vee or GND .................................................. ± 70 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-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The Input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This value is limited to 4.6 V maximum. 
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. 

recommended operating conditions (see Note 4) 

VCC Supply voltage 

VIH High-level input voRage I VCC = 2.7Vt03.6 V 

VIL Low-level input voltage I VCC = 2.7 V to 3.6 V 

VI Input voltage 

Va Output voltage 

IOH High-level output current 

IOL Low-level output current 

I!.tIIJ.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 4: Unused or floating inputs must be held high or low. 
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MIN NOM MAX UNIT 

2.7 3.3 3.6 V 

2 V 

0.8 V 

0 VCC V 

0 VCC V 

-8 rnA 

8 rnA 

0 100 ns/V 

-40 85 ·C 



SN74LV373 
OCTAL TRANSPARENT D·TVPE LATCH 

WITH 3·STATE OUTPUTS 
SCLS196 - FEBRUARY 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS vcct MIN TYP MAX UNIT 

10H = -100 IlA MINto MAX VCC-0.2 
VOH V 

IOH=-6mA 3V 2.4 

10L = 100 IlA MINto MAX 0.2 
VOL V 

IOL=6mA 3V 0.4 

II VI = VCC or GND 3.6 V ±1 IlA 
10Z Vo = Vee or GND 3.6 V ±5 IlA 
ICC VI = Vce or GND, 10=0 3.6V 20 IlA 

LlICC 
Vee = 3 Vt03.6 V, One input at Vee - 0.6 V, 

500 IlA Other inputs at Vee or GND 

Ci VI = VCC or GND 
, 

3.3V 2.5 pF 

Co Vo - Vce or GND 3.3V 7 pF 
.. .. t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions . 

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

VCC=3.3V 
VCC=2.7V 

±0.3V UNIT 

MIN MAX MIN MAX 

tw Pulse duration, LE high 20 25 ns 

tsu Setup time, data before LE.i. I High or low 10 13 ns 

Ih Hold time, data after LE.i. I High or low 10 10 ns 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

D 
tpd Q 

LE 

ten OE Q 

!dis OE Q 

NOTE 5: Load CircUit and voltage waveforms are shown In Section 1. 

operating characteristics, Vee = 3.3 V, TA = 25°C 
PARAMETER 

Cpd Power dissipation capacitance per latch 
10utputs enabled 

I Outputs disabled 

~TEXAS 
INSTRUMENTS 

Vcc = 3.3 V ± 0.3 V VCC=2.7V 

MIN TYP MAX MIN MAX 

11 25 31 

15 29 36 

15 29 36 

15 29 36 

TEST CONDITIONS TYP 

47 
CL=50pF, f= 10MHz '29 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

UNIT 

ns 

ns 

ns 

UNIT 

pF 
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SN74LV374 
OCTAL EDGE·TRIGGERED D·TYPE FLlP·FLOP 

WITH 3·STATE OUTPUTS 

• EPICTM (Enhanced-Performance Implanted 
CMOS) 2-J.L Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

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

• Latch-Up Performance Exceeds 250 mA 
Per JEOEC Standard JESO-17 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Smail-Outline 
(OB), and Thin Shrink Small-Outline (PW) 
Packages 

description 

DB, OW, OR PW PACKAGE 
(TOP VIEW) 

OE Vcc 
10 80 
10 80 
20 70 
20 70 
30 6 60 
3D 60 
40 50 
40 9 50 

GNO 11 elK 

This octal edge-triggered D-type flip-flop is designed for 2.7-V to 3.6-V Vee operation. 

The SN74lV374 features 3-state outputs designed specifically for driving highly capacitive or relatively 
low-impedance loads. It is particularly suitable for implementing buffer registers, I/O ports, bidirectional bus 
drivers, and working registers. 

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

The SN74lV374 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 SN74lV374 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
OE elK 0 Q 

l i H H 

L i L L 

L L X Qo 

H X X Z 

EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LV374 
OCTAL EDGE·TRIGGERED D·TVPE FLlP·FLOP 
WITH 3·STATE OUTPUTS 
SCLS197 - FEBRUARY 1993 - Rj:VISED MARCH 1994 

logic symbolt logic diagram (positive logic) 

OE 

ClK 

10 

20 
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40 
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70 
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EN 

C1 ., 
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V 
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19 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

Bel 

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

OE~----a 

ClK 

10 -=-----+-1 

To Seven Other Channels 

1Q 

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

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .......................................... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ............................................... ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±35 mA 
Continuous current through Vee or GN D .................................................. ± 70 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 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 voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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2. This value is limited to 4.6 V maximum. 
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. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



SN74LV374 
OCTAL EDGE·TRIGGERED D·TVPE FLlP·FLOP 

WITH 3·STATE OUTPUTS 
SCLS197 - FEBRUARY 1993 - REVISED MARCH 1994 

recommended operating conditions (see Note 4) 
MIN NOM MAX UNIT 

VCC Supply voltage 2.7 3.3 3.6 V 

VIH High-level input voltage I VCC _2.7Vt03.6 V 2 V 

Vil low-level input voltage I VCC = 2.7 V to 3.6 V O.S V 

VI Input voltage 0 VCC V 

Vo Output voHage 0 VCC V 

10H High-level output current -S rnA 

10l Low-level output current 8 mA 

atl av Input transition rise or fall rate 0 100 ns/V 

TA Operating free-air temperature -40 85 ·C 

NOTE 4: 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 VCCt MIN TYP MAX UNIT 

IOH =-100 IJA MINto MAX VCC-0.2 
VOH V 

IOHm-6mA 3V 2.4 

10l = 100 IJA MINto MAX 0.2 
VOL V 

IOl= 6 rnA 3V 0.4 

II VI = VCC or GND 3.6V ±1 IJA 
10Z Vo = VCC or GND 3.6V ±5 IJA 
ICC VI = VCC or GND, 10=0 3.6V 20 IJA 

alcc 
VCC=3Vt03.6V, One input at VCC - 0.6 V, 

500 IJA Other inputs at VCC or GND 

Ci VI - VCC or GND 3.3V 2.5 pF 

Co Vo = VCC or GND 3.3V 7 pF 
.. t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions . 

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

VCC=3.3V 
VCC=2.7V 

±O.3V UNIT 
MIN MAX MIN MAX 

fclock Clock frequency 0 24 0 19 MHz 

tw Pulse duration I ClK high or low 20 25 ns 

tsu Setup time before clKi I High or low 13 16 ns 

th Hold time, data after clKi 5 5 ns 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAUAS. TEXAS 75265 10-71 



SN74LV374 
OCTAL EDGE-TRIGGERED D-TVPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 
SCLS197 - FEBRUARY 1993 - REVISED MARCH 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 

PARAMETER FROM TO Vee = 3.3 V±O.3 V VCC=2.7V 
UNIT (INPUT) (OUTPUT) MIN TVP MAX MIN MAX 

fmax 24 75 19 MHz 

tpd elK Q 14 30 38 ns 

ten OE Q 15 29 36 ns 

tc:iis OE Q 15 29 36 ns 

NOTE 5: load circuit and voltage waveforms are shown In Section 1. 

operating characteristics, Vee = 3.3 V, T A = 25°C 
PARAMETER TEST CONDITIONS TVP UNIT 

I Outputs enabled 52 
Cpd Power dissipation capacitance per flip-flop I Outputs disabled 

Cl=50pF, fg 10 MHz '"34 pF 
. 

~1ExAs 
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• EPICTM (Enhanced·Performance Implanted 
CMOS) 2·).1 Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 V at Vee = 3.3 V, TA = 25°C 

• ESO Protection Exceeds 2000 V Per 
MIL·STO·883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R= 0) 

• Latch·Up Performance Exceeds 250 mA 
Per JEOEC Standard JESO·17 

• Package Options Include Plastic 
Small·Outline (OW), Shrink Small·Outline 
(OB), and Thin Shrink Small·Outline (PW) 
Packages 

description 

SN74LV573 
OCTAL TRANSPARENT D·TYPE LATCH 

WITH 3·STATE OUTPUTS 
SCLS198- FEBRUARY 1993- REVISED MARCH 1994 

DB, OW, OR PW PACKAGE 
(TOP VIEW) 

OE Vcc 
10 10 
20 20 

30 
40 40 
50 50 
60 60 
70 70 
80 80 

GNO lE 

This octal transparent D-type latch is designed for 2.7-V to 3.6-V Vee operation. 

The SN74LV573 features 3-state outputs designed specifically for driving highly capacitive or relatively 
" low-impedance loads. It is particularly suitable for implementing buffer registers, I/O ports, bidirectional bus 

drivers, and working registers. 

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 pullup components. 

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

The SN74LV573 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 SN74LV573 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 
OE LE 0 Q 

L 

L 

L 

H 

EPIC is a trademark of Texas Instruments Incorporated. 

H H H 

H L L 

L X 00 
X X Z 
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SN74LV573, 
OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 
SCLS198 - FEBRUARY 1993 - REVISED MARCH 1994 

logic symbolt 

OE 

LE 

10 

20 

3D 

40 

50 

60 

70 

80 

1 

11 

2 

3 

4 

5 

6 

7 

8 

9 

" EN 

~1 
10 V 

19 

18 

17 

16 

15 

14 

13 

12 

lQ 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

tTh!s symbol is in accordance with ANS!!!EEE Std 91 .. 1984 and 
lEe Publication 617-12. 

logic diagram (positive logic) 

OE --'----a 

LE 

Cl 

10 -...::,2-_-+---110 

'I...--...,v,----I' 

To Seven Other Channels 

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

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .......................................... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee> ............................................... ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±35 mA 
Continuous current through Vee or GND .................................................. ±70 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 

: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 voltage ratings may be exceeded if the input and output clamlHlurrent ratings are observed. 
2. This value is limited to 4.6 V maximum. 
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. 

recommended operating conditions (see Note 4) 

vee Supply voltage 

VIH High-level input voltage I Vee = 2.7 V to 3.6 V 

VIL Low-level input voltage I Vee = 2.7 V to 3.6 V 

VI Input voltage 

Vo Output 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 Inputs must be held high or low. 
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MIN NOM MAX UNIT 

2.7 3.3 3.6 V 

2 V 

0.8 V 

0 Vee V 

0 Vee V 

-8 rnA 

8 rnA 

0 100 nslV 

-40 85 ·e 



SN74LV573 
OCTAL TRANSPARENT D-TVPE LATCH 

WITH 3-STATE OUTPUTS 
SCLS198 - FEBRUARY 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS vcct MIN TYP MAX UNIT 

VOH 
10H =-100!lA MIN to MAX Vee-0.2 v 
IOH=-6mA 3V 2.4 

10l = 1 00 J.LA MINto MAX 0.2 
Val V 

10l= 6 mA 3V 0.4 

II VI = Vee or GND 3.6V ±1 !lA 

10Z Va = Vee or GND 3.6V ±5 !lA 

lee VI = Vee or GND, 10=0 3.6V 20 J.LA 

Alee 
Vee = 3 V to 3.6 V, One input at Vee - 0.6 V, 

500 J.LA Other inputs at Vee or GND 

ei VI = Vee or GND 3.3V 2.5 pF 

eo Vo=VeeorGND 3.3V 7 pF 
.. .. 

t For conditions shown as MIN or MAX, use the appropnate values under recommended operating conditions . 

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

VCC=3.3V 
VCC = 2.7 V 

±O.3V UNIT 

MIN MAX MIN MAX 

tw Pulse duration I lE high 20 25 ns 

tsu Setup time before lEJ, I Data 10 13 ns 

th Hold time, data aiter lEJ, 8 8 ns 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

D 
tpd 

lE 
Q 

ten OE Q 

!dis OE Q 

NOTE 5: load circuit and voltage waveforms are shown in Section 1. 

operating characteristics, Vee = 3.3 V, TA = 25°C 
PARAMETER 

epd Power dissipation capacitance per latch 
I Outputs enabled 

I Outputs disabled 

~TEXAS 
INSTRUMENTS 

Vcc = 3.3 V±O.3 V VCC=2.7V 

MIN TYP MAX MIN MAX 

11 29 36 

15 30 38 

13 26 33 

15 32 39 

TEST CONDITIONS TYP 

30 
el = 50 pF, f= 10 MHz 14 
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UNIT 

ns 

ns 

ns 

UNIT 

pF 
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SN74LV574 
OCTAL EDGE·TRIGGERED D·TVPE FLlp·FLOP 

WITH 3·STATE OUTPUTS 

• EPICTM (Enhanced·Performance Implanted 
CMOS) 2-J.I. Process 

• Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vee = 3.3 V, TA = 25°C 

• Typical VOHV (Output VOH Undershoot) 
> 2 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 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Smail-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages ' 

description 

SCLS199-MARCH 1993-

DB, DW, OR PW PACKAGE 
(TOP VIEW) 

OE 
10 

Vcc 
10 
20 
30 
40 
50 

60 60 
70 70 
80 9 80 

GNO 11 elK 
""L...._....r 

This octal edge-triggered D-type flip-flop is designed for 2.7-V to 3.6-V Vee operation. 

The SN74lV574 features 3-state outputs designed specifically for driving highly capacitive or relatively 
low-impedance loads. It is particularly suitable for implementing buffer registers, I/O ports, bidirectional bus 
drivers, and working registers. 

On the positive transition of the clock (ClK) input, the Q outputs are set to the logic levels that were set up at 
the data (D) inputs. 

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

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

The SN74lV574 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 SN74lV574 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each fllp·flop) 

INPUTS OUTPUT 
OE ClK D Q 

l 

l 

l 

H 

EPIC is a trademark of Texas Instruments Incorporated. 

i H H 

i l l 

l X 00 
X X Z 
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SN74LV574 
OCTAL EDGE·TRIGGERED D·TYPE FLIP·FLOP 
WITH 3·STATE OUTPUTS 
SCLS199 - MARCH 1993 - REVISED MARCH 1994 

logic symbolt logic diagram (positive logic) 

OE 

ClK 

10 

20 

30 

40 

50 

60 

70 

80 

1 

11 

2 

3 

4 

5 

6 

7 

8 

9 

N EN 

.,C1 

10 V 
19 

18 

17 

16 

15 

14 

13 

12 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

6Q 

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

OE~---a 

ClK 

10 ....;;;2 ___ -+--1 

\'---~v,.--...J 

To Seven Other Channels 

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

Supply voltage range, Vee ........................................................ -0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) .......................................... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee> ............................................... ±20 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 rnA 
Continuous output current, 10 (VO = 0 to Vee> ............................................. ±35 rnA 
Continuous current through Vee or GND .................................................. ±70 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 

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

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. This value is limHed to 4.6 V maximum. 
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. 

recommended operating conditions (see Note 4) 

Vce Supply voltage 

VIH High-level input voltage I VCC =2.7 Vt03.6 V 

Vil lOW-level input voltage I VCC = 2.7 V to 3.6 V 

VI Input voltage 

Vo Output voltage 

IOH High-level output current 

IOl low-level output current 

lltlllv Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 4: Unused or floating inPuts must be held high or low. 
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MIN NOM MAX UNIT 

2.7 3.3 3.6 v 
2 V 

0.8 V 

0 Vce V 

0 Vce V 

-8 rnA 

8 mA 

0 100 nsIV 

-40 85 ·C 



SN74LV574 
OCTAL EDGE·TRIGGERED D·TVPE FLlP·FLOP 

WITH 3·STATE OUTPUTS 
SCLS199 - MARCH 1993 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS VCCt MIN TYP MAX UNIT 

10H =-100!lA MIN to MAX VCC-0.2 
VOH V 

IOH=-8mA 3V 2.4 

10l = 100!lA MINto MAX 0.2 
VOL V 

IOl=8mA 3V 0.4 

II VI = VCC or GND 3.6 V ±1 !lA 

10Z Vo = VCC or GND 3.6V ±5 !lA 

ICC VI = VCC or GND, 10=0 3.6V 20 !lA 

<lICC 
Vcc = 3 Vto3.6 V, One input at VCC - 0.6 V, 

500 !lA Other inputs at VCC or GND 

Ci VI = VCC or GND 3.3V 2.5 pF 

Co Vo = VCC or GND 3.3V 7 pF 
.. .. t For conditions shown as MIN or MAX, use the appropnate values under recommended operating conditions . 

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

VCC=3.3V 
VCC=2.7V ±0.3V UNIT 

MIN MAX MIN MAX 

fclock Clock frequency 0 24 0 19 MHz 

tw Pulse duration I ClK high or low 20 25 ns 

tsu Setup time before ClKi I High or low 13 16 ns 

th Hold time, data after clKi 5 5 ns 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 5) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

fmax 

tpd ClK Q 

ten OE Q 

!dis OE Q 

NOTE 5: load circuit and voltage waveforms are shown In Section 1. 

operating characteristics, Vee = 3.3 V, TA = 25°C 
PARAMETER 

Cpd Power dissipation capacitance per flip-flop 
I Outputs enabled 

I Outputs disabled 

~TEXAS 
INSTRUMENTS 

Vec = 3.3 V ± 0.3 V Vce=2.7V 

MIN TYP MAX MIN MAX 

24 70 19 

14 30 38 

13 27 34 

15 29 36 

TEST CONDITIONS TYP 

Cl = 50 pF, f= 10MHz 
40 

~ 
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UNIT 

MHz 

ns 

ns 

ns 

UNIT 

pF 
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CBT BUS SWITCHES AND 5;.V I3-V TRANSLATORS 
'Features 

• Low propagation delay 5-V to 3-V 
translation 

• Near-zero propagation delay 

• Low (4 0-6 O) on resistance (ron) 

• Reduced (6 pF-8 pF) input capacitance 
(Ci) 

• SOIC, EIAJ SSOP, and TSSOP packaging 

Benefits 

• Isolates 3.3-V components from 5-V 
signals 

• Facilitates high-performance bus 
connections and exchanges 

• Minimizes bus parasitics 

• Easily configurated for mixed mode 
applications (see application note, 
section 12) 

• Saves board space and weight; TSSOP 
compatible with PCMCIA standards 

• Standardization that comes from a 
common product approach 



SN74CBT3244 
8·BIT CROSSBAR SWITCH 

SCDS001A- NOVEMBER 1992 - REVISED MARCH 1994 

• Functionally Equivalent to QS3244 

• Standard '244-Type Pinout 
• 5·n Switch Connection Between TWo Ports 

• TTL·Compatible Control Input Levels 

• Package Options Include Plastic 
Small·Outline (OW), Shrink Small·Outline 
(DB), and Thin Shrink Small·Outline (PW) 
Packages 

description 

The SN74CBT3244 provides eight bits of 
high-speed TTL-compatible bus switching in a 
standard '244 device pinout. The low on 
resistance of the switch allows connections to be 
made with minimal propagation delay. 

DB, ow, OR PW PACKAGE 
(TOP VIEW) 

10E 1 Vee 
1A1 20E 
2Y4 1Y1 
1A2 2A4 
2Y3 1Y2 
1A3 6 2A3 
2Y2 1Y3 
1A4 2A2 
2Y1 1Y4 

GND 2A1 

The device is organized as two 4-bit low-impedance switches with separate output-enable (DE) inputs. When 
DE is low, the switch is on and data can flow from port A to port Y, or visa versa. When DE is high, the switch 
is open and a high-impedance state exists between the two ports. 

The SN74CBT3244 is characterized for operation from O°C to 70°C. 

FUNCTION TABLE 

INPUTS INPUT/OUTPUTS 

10E 20E 1A,1Y 2A,2Y 

L 

L 

H 

H 

L 1A= 1Y 2A=2Y 

H 1A=1Y Z 

L Z 2A= 2Y 

H Z Z 
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SN74CBT3244 
8·BIT CROSSBAR SWITCH 

SCOS001A- NOVEMBER 1992- REVISED MARCH 1994 

logic diagram 

1A1 -, r--- 1Y1 

• JLJL • • • • • 
1A4 1Y4 

10E----' 

2A1 -, r-- 2Y1 

• JLJL • • • • • 

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 6 V 
Continuous channel current .............................................................. 128 mA 
Clamp current, IK (VI/O < 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 
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 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 infonnation, refer to the Package Thermal Considerations application note. 

recommended operating conditions 

VCC 

VIH 

VIL 

TA 

11-4 

Supply voltage 

High-level control input voltage 

Low-level control input voltage 

Operating free-air temperature 
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MIN MAX UNIT 

4.75 5.25 V 

2 V 

0.8 V 

0 70 ·C 



SN74CBT3244 
8-BIT CROSSBAR SWITCH 

SCDS001A- NOVEMBER 1992 - REVISED MARCH 1994 

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

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK VCC= 4.75 V, 11=-18mA -1.2 V 

II VCC = 5.25 V, VI - 5.25 V to GND ±5 IlA 
lOS VCC-4.75V, VI(A)-O, VIM - 4.75 V 250 mA 

ICC VCC-5.25V, 10=0, VI = VCC or GND 50 IlA 
/lICC:!: I Control pins VCC-5.25V, One input at 3.4 V, Other inputs at VCC or GND 3.5 mA 

Ci I Control pins VI-3VorO 3 pF 

CiQl0FF) Va =3 VorO, OE-VCC 6 pF 

VI =0, 11·84mA 5 7 

ron§ VCC = 4.75 V VI =0, II =30 mA 5 7 0 

VI = 2.4 V, 11=15mA 10 15 

t All typical values are at VCC - 5 V, TA - 25°C. 
:!: This is the increase in supply current for each input that is at the specified TIL voltage level rather than VCC or GND. 
§ Measured by the voltage drop between the A and the Y pins at the indicated current through the switch. On resistance is determined by the lower 

of the voltages of the two (A or Y) pins. 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless othelWise noted) (see Note 3) 

PARAMETER 
FROM TO 

MIN MAX UNIT (INPUT) (OUTPUT) 

tooll 0.25 ns 

len OE AorY 1 8.9 ns 

Idis OE AorY 1 7.4 ns 

II This parameter is characterized but not tested. This propagation delay Is based on the RC lime constant of the typical on resistance of the switch 
and a load capacitance of 50 pF. 

NOTE 3:. Load circuit and voltage waveforms are shown In Section 1. 

~1ExAs 
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• Functionally Equivalent to QS3245 

• Standard '245·Type Pinout 
• 5·Q Switch Connection Between Two Ports 
• TTL·Compatlble Control Input Levels 

• Package Options Include Plastic 
Small·Outline (OW), Shrink Small·Outline 
(DB), and Thin Shrink Small·Outline (PW) 
Packages 

description 

The SN74CBT3245 provides eight bits of 
high-speed TTL-compatible bus switching in a 
standard '245 device pinout. The low on 
resistance of the switch allows connections to be 
made without adding propagation delay. 

SN74CBT3245 
8·BIT CROSSBAR SWITCH 

DB, OW, OR PW PACKAGE 
(TOP VIEW) 

Vee 
OE 
81 
82 
83 
84 
85 
86 

12 87 

11 88 

1994 

The device is organized as one 8-bit switch bank with dual output-enable (OE and OE) inputs. When OE is low 
or OE is high, the switch is on and port A is connected to port B. When OE is high and OE is low, the switch is 
open and a high-impedance state exists between the two ports. 

The SN74CBT3245 is characterized for operation from O°C to 70°C. 

logic diagram 

FUNCTION TABLE 

INPUTS INPUTI 
OUTPUTS 

OE OE A,B 
X L AsS 
H X AsS 
L H Z 

~ --------~~'--------~ 

• • • • 
A8 -------, B8 

OE 
OE 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAlLAS, TEXAS 75266 
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SN74CBT3245 
8·BIT CROSSBAR SWITCH 

SCDSOO2A - NOVEMBER 1992 - REVISED MARCH 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 6 V 
Continuous channel current ......•.•...•........•.......... ~ • . . . . . • . . . • . • . . . . . . . . . . . . . . .• 128 mA 
Input clamp current, 11K (VI/O < 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 
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 opel'llting 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. 

recommended operating conditions 
MIN MAX UNIT 

Vce Supply voitage 4.75 5.25 V 

VIH High-level control input voltage 2 V 

VIL Low-level control input voltage 0.8 V 

TA Operating free-air temperature a 70 ·e 

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

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VIK Vee-4.75V, 11--18 mA -1.2 V 

II Vec- 5.25V, VI - 5.25 V or GND ±5 pA 

lOS VCC=4.75V, VIIA)=O, VIIB) = 4.75 V 250 rnA 

ICC Vec=5.25V, 10- 0, VI = Vce or GND 50 pA 

Alec§ J Control pins Vec = 5.25 V, One input at 3.4 V, Other inputs at Vee orGND 3.5 rnA 

ei I Control pins VI=3VorO 3 pF 

eio(OFF) VO=3 VorO, OE-VCC 6 pF 

VI=O, 11-64mA 5 7 

ron~ Vec- 4.75V VI-a, 11-30mA 5 7 a 
VI =2.4V, II = 15 rnA 10 15 

:t: Ali tYPiCal values are at VCC - 5 V. TA. 25·C. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vce or GND. 
~ Measured by the voltage drop between the A and B pin at the indicated current through the switch. On resistance is determined by the lower of 

the voltages of the two (A or B) pins. 

~1ExAs 
INSTRUMENTS 
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SN74CBT3245 
8-BIT CROSSBAR SWITCH 

SCDS002A - NOVEMBER 1992 - REVISED MARCH 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 3) 

PARAMETER 
FROM TO 

MIN MAX UNIT (INPUT) (OUTPUT) 

toot AorB BorA 0.25 ns 

ten OEorOE AorB 1 9.1 ns 

tdis OEorOE AorB 1 8.7 ns 

t This parameter IS charactenzed but not tested. This propagation delay IS based on the RC time constant of the typical on resistance of the sWitch 
and a load capacitance of 50 pF. 

NOTE 3: Load circuit and voltage waveforms are shown in Section 1. 

'!!} TEXAS 
INSTRUMENTS 
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SN74CBT3383 
10·BIT BUS·EXCHANGE SWITCH 

• Functionally Equivalent to QS3383 and 
QS3L383 

• 5·n Switch Connection Between Two Ports 
• TTL·Compatlble Input and Output Levels 

• Package Options Include Plastic 
Small·Outline (OW), Shrink Small·Outline 
(DB), and Thin Shrink Small·Outline (PW) 
Packages 

description 

The SN74CBT3383 provides ten bits of 
high-speed TTL-compatible bus switching or 
exchanging. The low on resistance of the switch 
allows connections to be made without adding 
propagation delay. 

DB, ow, OR PW PACKAGE 
(TOP VIEW) 

BE 
C1 
A1 

Vcc 
05 
B5 
A5 
C5 
04 
B4 
A4 
C4 
03 
B3 
BX 

The device operates as a 10-bit bus switch or a 5-bit bus exchanger, which provides swapping of the AB and 
CD pairs of signals. The bus-exchange function is selected when BX is high. The switches are connected when 
BE is low. 

The SN74CBT3383 is characterized for operation from O°C to 70°C. 

logic diagram 

~~~~~~fO:1!=:.lBpot"':::."I!..: ::,e:=:-= 
standard warranty. Production procaaaing does not n ...... ~1y Includa 
taotIngofalf par_ 

FUNCTION TABLE 

BE BX A1-A5 B1-B5 

L L C1-C5 01-05 

L H 01-05 C1-C5 

H X Z Z 

A1-+ ..... ---..., .---.-+- C1 

B1-+~-+--..., ~t---+- 01 

BX ---tt-t-....I 

BE ----.f----' 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1994. Texas Instruments Incorporated 
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SN74CBT3383 
10-BIT BUS-EXCHANGE SWITCH 

SCDSOO3A- NOVEMBER 1992 - REVISED MARCH 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 6 V 
Continuous channel current ............................................................... 128 mA 
Input clamp current, 11K (VIIO < 0) ...............................•...........•............ -50 mA 
Maximum power dissipation at TA = 55°~ (in still air) (see Note 2): 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 condnions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated condnions 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. 

recommended operating conditions 
MIN MAX UNIT 

Vee Supply voltage 4.75 5.25 V 

VIH High-level control input voltage 2 V 

VIL Low-level control input voltage 0.8 V 

TA Operating free-air temperature 0 70 ·e 

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

PARAMETER TEST CONDITIONS MIN TYP* MAX UNIT 

VIK Vee-4.75V, 11~-18rnA -1.2 V 

II Vee = 5.25 V, VI - 5.25 V or GND ±5 JlA 
lOS Vee = 4.75 V, VI1Al-O, VI (B) - 4.75 V 250 rnA 

ICC Vee ~ 5.25 V, 10- 0, VI = Vee or GND 50 JlA 
dICC§ I Control pins Vec = 5.25 V, One input at 3.4 V, Other inputs at Vee or GND 2.5 rnA 

Ci I Control pins VI =3 VorO 3 pF 

eio(OFFl VO=3VorO, OE=Vec 6 pF 

Vee = 4.75 V, V,=O, 11=64rnA 5 7 

ronlf Vec~4.75V, VI=O, 11~30rnA 5 7 n 
Vee= 4.75 V, VI=2.4V, 11= 15 rnA 10 15 

* All typical values are at Vee - 5 V, TA. 25·e. 
§This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. ._ 
If Measured by the voltage drop between the A and the B pins at the indicated current through the switch. On resistance is determined by the lower 

of the voltages of the two (A or B) pins. -

11-12 
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SN74CBT3383 
10·BIT BUS·EXCHANGE SWITCH 

SCDS003A - NOVEMBER 1992 - REVISED MARCH 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 3) 

PARAMETER 
FROM TO 

MIN MAX UNIT (INPUT) (OUTPUT) 

tpdt 0.25 ns 

tBX BX A,B,C,orO 1 9.2 ns 

ten BE AorB 1 8.6 ns 

!dis BE AorB 1 7.5 ns 

t ThiS parameter IS characterized but not tested. ThiS propagation delay IS based on the RC time constant of the typical On resistance of the sWitch 
and a load capacitance of 50 pF. 

NOTE 3: Load circuit and voltage waveforms are shown in Section 1. 

-!!11ExAs 
INSTRUMENTS 
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• Functionally Equivalent to QS3384 and 
QS3L384 

• 5·0 Switch Connection Between Two Ports 
• TTL-Compatible Input and Output Levels 
• Package Options Include Plastic 

Small·Outline (OW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
Packages 

description 

The SN74CBT3384 provides ten bits of 
high-speed TIL-compatible bus switching. The 
low on resistance of the switch allows connections 
to be made without adding propagation delay. 

SN74CBT3384 
10·BIT CROSSBAR SWITCH 

DB, OW, OR PW PACKAGE 
(TOP VIEW) 

OE1 Vee 
B1 B10 
A1 A10 
A2. A9 
B2 B9 
B3 B8 
A3 A8 
A4 A7 
B4 B7 
B5 B6 
A5 A6 

GND OE2 

The device is organized as two 5-bit switches with separate output-enable (OE) inputs. When OE is low, the 
switch is on and port A is connected to port B. When OE is high, the switch is open and a high-impedance state 
exists between the two ports. 

The SN74CBT3384 is characterized for operation from O°C to 70°C. 

FUNCTION TABLE 

OE1 OE2 B1-B5 B6-B10 

L 

L 

H 

H 

L A1-A5 A6-A10 

H A1-A5 Z 

L Z A6-A10 

H Z Z 

~TEXAS . 
INSTRUMENTS 
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SN74CBT3384 
10-BIT CROSSBAR ,SWITCH 

SCDSOO4A - NOVEMBER 1992 - REVISED APRIL 1994 

logic diagram 

A1 ----, r- 81 

• ..L..L • • • • • 
A5 85 

OE1----' 

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 t06 V 
Continuous channel current .............................................................. 128 mA 
Input clamp current, 11K (VI/O < 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 
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·C and a board trace length of 750 mils. 
. For more information, refer to the Package Thermal Considerations application note. 

recommended operating conditions 
MIN MAX UNIT 

VCC Supply voltage 4.75 5.25 V 

VIH High-level control input voltage 2 V 

VIL Low-level control input voltage 0.8 V 

TA Operating free-air temperature 0 70 ·C 

.~1EXAS 
INSTRUMENTS 
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SN74CBT3384 
10·BIT CROSSBAR SWITCH 

SCDS004A - NOVEMBER 1992 - REVISED APRIL 1994 

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

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

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

II VCC = 5.25 V, VI = 5.25 V or GND ±5 !lA 
lOS VCC = 4.75 V, VI(A) =0, VI(B) = 4.75 V 250 mA 

ICC VCC= 5.5 V, 10=0, VI = VCC or GND 50 !lA 
AICC:!: I Control pins VCC = 5.25 V, One input at 3.4 V, Other inputs at VCC or GND 2.5 mA 

Ci I Control pins VI =3 VorO 3 pF 

Cio(OFF) Va = 3 VorO, OE=VCC 6 pF 

VI=O, II =64 mA 5 7 

ron§ VCC= 4.75 V VI=O, 11=30 mA 5 7 0 

VI =2.4 V, 11=15mA 10 15 

t All typical values are at VCC = 5 V, TA = 25°C. 
:!: This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 
§ Measured by the voltage drop between the A and B pin at the indicated current through the switch. On resistance is determined by the lower of 

the voltages of the two (A or B) pins. 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 3) 

PARAMETER 
FROM TO 

MIN MAX UNIT 
(INPUn (OUTPUn 

\pd1l AorB BorA 0.25 . ns 

len OE AorB 1 8.5 ns 

idis DE AorB 1 8.5 ns 

11 ThiS parameter IS characterized but not tested. ThiS propagation delay IS based on the RC lime constant of the typICal on resistance of the sWitch 
and a load capacitance of 50 pF. 

NOTE 3: Load circuit and voltage waveforms are shown in Section 1. 

~TEXAS 
INSTRUMENTS 
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SN74CBT6800 
10·BIT CROSSBAR SWITCH 

WITH PRECHARGED OUTPUTS FOR LIVE INSERTION 

• 5-n Switch Connection Between Two Ports 

• Near-Zero Propagation Delay 

• TTL-Compatible Input and Output Levels 

• Outputs Are Precharged by Bias Voltage to 
Minimize Signal Distortion During Live 
Insertion ' 

• Package Options Include Plastic 
Small-Outline (DW) and Thin Shrink 
Small-Outline (PW) Packages 

description 

The SN74CBT6800 provides ten bits of high
speed TTL-compatible bus switches. The low 
on-state resistance of the switch allows 
bidirectional connections to be made while adding 
near-zero propagation delay. The device also 
precharges the B port to a user-selectable bias 
voltage (BIASV) to minimize live-insertion noise. 

SCDS005A - MARCH 1993 - REVISED MARCH 1994 

OW OR PW PACKAGE 
(TOP VIEW) 

ON VCC 
Al Bl 
A2 B2 
A3 B3 
A4 B4 
A5 B5 
A6 B6 
A7 B7 
A8 B8 
A9 B9 

Al0 Bl0 
GND BIASV 

The SN74CBT6800 is organized as one 10-bit switch bank with a single enable (ON) input. When ON is low, 
the switch is on and port A is connected to port B. When ON is high, the switch between port A and port B is 
open and the B port is precharged to the BIASV voltage through the equivalent of a 1 O-kn resistor. 

The SN74CBT6800 is characterized for operation from -40°C to 85°C. 

logic symbolt 

BIASV 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

Al0 

1 

13 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

"- Xl 

L X2 

2 , 
1 

[" 

1,2 

FUNCTION TABLE 

ON Bl-Bl0 FUNCTION 

L A1-A10 Connect 

H BIASV Precharge 

logic diagram 

Al 
2 

23 

22 
Bl • 
B2 • 

21 • 
B3 

20 
B4 

19 
B5 

18 
B6 

17 
B7 

16 
B8 

15 
B9 

14 
Bl0 

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

PRODUCT PREVIEW Inlonnatlon concemo ~UC18ln the _ or =1 n phase 01 _pment. Cha_1Ie clara and olhlr 
caIIo .. llldeoIgngoala. T._lnetnmItnIa ........ tI1orlghllO 

c ngo or dlecontlnu. _ products without lI0II ... ~1ExAs 
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23 
Bl 

• • • 
14 

Bl0 
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SN74CBT6800 
10-BIT CROSSBAR SWITCH 
WITH PRECHARGED OUTPUTS FOR LIVE INSERTION 
SCDSOO5A - MARCH 1993 - REVISED MARCH 1994 

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

Supply voltage range, Vee .................•................•....................... -0.5 V to 7 V 
Bias voltage range, BIASV ..........................................•.............•. -0.5 V to 6 V 
Input voltage range, VI (see Note 1) ....................•.............•....... -0.5 V to Vee + 0.5 V 
Current into any pin, 10 •••••••••••••••••••••••••.••••••••••••••••••••••••.••.•••••••.•••• 128 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Maximum power dissipation atTA = 55°C (in still air) (see Note 2): 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-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. 

recommended operating conditions 

MIN MAX UNIT 

VCC Supply voltage 4.5 5.5 V 

BIASV Supply voltage 0 VCC V 

VIH High-level input voltage 2 V 

VIL Low-level input voltage 0.8 V 

TA Operating free-air temperature -40 85 ·C 

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

PARAMETER TEST CONDITIONS MIN TY~ MAX UNIT 

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

VCC-O, VI =5.5V 10 
II 

VCC-5.5V, VI = 5.5 V or GND ±1 
pA 

10 VCC =4.5 V, BIASV = 2.4 V, VO=O 0.25 mA 

lOS VCC =4.5 V, VI (A) =0, VI(B) =4.5 V 100 mA 

ICC VCC=5.5V, 10=0, VI = Vec or GND 1 mA 

dICC§ VCC=3.6V, One input at 2.7 V, Other inputs at VCC or GND 0.2 mA 

Ci I Control pins VI =3 VorO 4 pF 

ColON) Va = 3 VorO, Switch on 8 pF 

Co(OFF) Va = 3 VorO, Switch off 6 pF 

ron' 
-IVI=O, 11-64mA 6 

VCC=4.5V 
IVI,,2.4V, 

n 
11=15mA 12 

10 VCC=4.5V, BIASV = 2.4 V, VO=O 0.25 mA 

:j: All typical values are at VCC - 5 V, TA" 25·C. 
§ This is the increase in supply current for each input that is at the specified TIL voltage level rather than VCC or GND. 
, Measured by the voltage drop between the A and B pins at the indicated current through the switch. On-state resistance (ron) is determined by 

the lower of the voltages of the two (A or B) pins. 
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SN74CBT6800 
10-BIT CROSSBAR SWITCH 

WITH PRECHARGED OUTPUTS FOR LIVE INSERTION 
SCDSOOSA - MARCH 1993 - REVISED MARCH 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 3) 

FROM TO 
TA=-40·C TA=O·C 

PARAMETER to 85·C to 70·C UNIT 
(INPUn (OUTPUT) 

MIN MAX MIN MAX 

tPLHt 0.25 

tPHLt 
AorB BorA ns 

0.25 

tPZH* 
ON 

1.5 7.5 

tPZL§ 
AorB ns 

1.5 7.5 

tPHZ* 
ON 

1.5 6.5 

tPLZ§ 
AorB ns 

1.5 6.5 

t This parameter IS characterized but not tested. This propagation delay IS due to the RC time constant of the on-state resistance of the sWitch 
and the load capacitance. 

:l:BIASV=GND 
§BIASV - 3 V 
NOTE 3: Load clrcu~ and voltage waveforms are shown In Section 1. 
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• 5-0 Switch Connection Between Two Ports 

• TTL-Compatible Input and Output Levels 

• Packaged In Plastic 300-mil Shrink 
Smail-Outline (OL) and Thin Shrink 
Small-Outline (OGG) Packages 

description 

The 8N74CBT16209 provides 18 bits of 
high-speed TIL-compatible bus switching or 
exchanging. The low on resistance of the switch 
allows connections to be made without adding 
propagation delay. 

The device operates as an 18-bit bus switch or a 
9-bit bus exchanger, which provides data 
exchanging between the four signal ports via the 
data-select (80-82) pins. 

The 8N74CBT16209 is characterized for 
operation from -40°C to 8SoC. 

FUNCTION TABLE 

S2 S1 SO A1 A2 FUNCTION 

L L L Z 
L L H 81 

L H L 82 

L H H Z 

H L L Z 

H L H Z 

H H L 81 

H H H 82 

logic diagram 

Z 
Z 

Z 

81 

82 

Z 
82 

81 

Disconnect 

Al1081 

Al1082 

A21081 

A21082 

Disconnect 

Al1081,A21082 

Al 1082, A2 10 81 

1A1--~--~~----~ 

1A2--+-~--4---+-~ 

SO __________ -..J 

S1 --------------' 
S2 ------------~ 

SN74CBT16209 
18·BIT BUS·EXCHANGE SWITCH 

DGG OR DL PACKAGE 
(TOP VIEW) 

80 81 
lAl 82 
lA2 3 181 

GND 4 182 
2Al 5 281 
2A2 6 282 
Vee GND 
3Al 381 
3A2 9 382 

GND GND 
4Al 481 
4A2 482 
5Al 581 
5A2 582 

GND GND 
6Al 681 
6A2 682 
7Al 781 
7A2 782 

GND GND 
8Al 881 
8A2 882 
9Al 981 
9A2 982 

r-----~ ..... f_1B1 

.---I-..... --+- 182 

/ 

PRODUCT PREVIEW Information concern. prodUCII In the fonnallYe or 
daalgn pha.. of _pment. Charocl8r1at1c data ond olhar 
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SN74CBT16209 
18-BIT BUS-EXCHANGE SWITCH 

SCDS006A - NOVEMBER 1992 - REVISED MARCH 1994 

absolute maximum ratings over operating free-air temperature range (unless otl1erwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) •...•...•.......•...••.•..•..................•.... -0.5 V to 6 V 
Current into any pin, 10 •••.•••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••• 128 mA 
Input clamp current, 11K (VI < 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·C and a board trace length of 750 mils. 

For more Information, refer to the Package Thermal Considerations application note. 

recommended operating conditions 
MIN MAX UNIT 

Vcc Supply voltage 4 5.5 V 

VIH High-level Input voltage 2 V 

VIL Low-level input voltage 0.8 V 

TA Operating free-air temperature -40 85 ·C 

c: electrical characteristics over recommended operating free-air temperature range (unless o otherwise noted) 
-I 
"'tJ 
::D 
m 
< -m 
:e 

PARAMETER TEST CONDITIONS MIN TY"* MAX UNIT 

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

VCC=O, VI =5.5 V 10 
II 

Vcc= 5.5 V, VI = 5.5 VorGND ±1 
/IA 

lOS VCC- 4.5V, VI (A) =0, VI(B)=4.5V 100 mA 

ICC§ Vee = 5.5 V, 10=0, VI = VCC or GND 100 /IA 
AICC VCC=3.6V, One input at 2.7 V, Other inputs at VCC or GND 0.2 rnA 

Ci I Control pins VI =3 VorO 4 pF 

Cio(ON) VO-3 VorO, OE-GND 8 pF 

Cio(OFF) VO=3 VorO, OE=VCC 6 pF 

ronl! 
IVI-o, 11-64mA 6 

VCC = 4.5 V I VI = 2.4 V, 
n 

11=15mA 12 

:j: All tYPical values are at V CC = 5 V, TA - 25·C. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 
I! Measured by the voltage drop between the A and B pin at the indicated current through the switch. On resistance Is determined by the lower of 

the voltages of the two (A or B) pins. 
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SN74CBT16209 
18-BIT BUS-EXCHANGE SWITCH 

SCDS006A - NOVEMBER 1992 - REVISED MARCH 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 3) 

FROM TO 
TA =-40· TA=O· 

PARAMETER to 85·0 to 70·0 UNIT 
(INPUT) (OUTPUT) 

MIN MAX MIN MAX 

tPLHt 0.25 

tPHLt 
AorB BorA ns 

0.25 

tpLH 1.5 7.5 
50,51,52 AorB ns 

tpHL 1.5 7.5 

tpZH 1.5 7.5 
50,51,52 AorB ns 

tpZL 1.5 7.5 

tpHZ 1.5 6.5 
50,51,52 AorB ns 

tpLZ 1.5 6.5 

t This parameter is characterized but not tested. This propagation delay is based on the RC time constant of the typical on resistance of the switch 
and a load capacitance of 50 pF. 

NOTE 3: Load circuit and voltage waveforms are shown in 5ection 1. 
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• 5-0 Switch Connection Between Two Ports 
• TTL-Compatible Input and Output Levels 

• Packaged in Plastic 300-mil Shrink 
Small-Outline (DL) and Thin Shrink 
Smail-Outline (DGG) Packages 

description 

The 5N74CBT16212 provides 24 bits of 
high-speed TTL-compatible bus switching or 
exchanging. The low on resistance of the switch 
allows connections to be made without adding 
propagation delay. 

The device operates as a 24-bit bus switch or a 
12-bit bus exchanger, which provides data 
exchanging between the four signal ports via the 
data-select (50-52) pins. 

The 5N74CBT16212 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

S2 Sl SO A1 A2 FUNCTION 

L L L Z Z Disconnect 

L L H Bl Z AltoBl 

L H L B2 Z Alto B2 

L H H Z Bl A2toBl 

H L L Z B2 A2to B2 

H L H Z Z Disconnect 

H H L Bl B2 AltoBl,A2toB2 

H H H B2 Bl Alto B2, A2to Bl 

logic diagram 

1A1--~--~~----~ 

SN74CBT16212 
24·BIT BUS·EXCHANGE SWITCH 

SCDS007A-NOVEMBER 1 

DGG OR DL PACKAGE 
(TOP VIEW) 

Sl 
lAl S2 
lA2 lBl 
2Al lB2 
2A2 2Bl 
3Al 6 2B2 
3A2 7 3Bl 

GND GND 
4Al 3B2 
4A2 4Bl 

4B2 
5A2 5Bl 
6Al 5B2 
6A2 6Bl 
7Al 6B2 
7A2 7Bl 

Vee 7B2 
8Al 8Bl 

GND GND 
8A2 8B2 
9Al 9Bl 
9A2 9B2 

10Al lOBI 
10A2 10B2 
llAl 11 Bl 
llA2 llB2 
12Al 12Bl 
12A2 12B2 

1B1 

1A2--+-~--+---r-~ ,.....--+-+---f- 1B2 

I L. __ _ 

SO __________ ---1 

Sl--------' 
S2 ----------' 

PRODUCT PREVIEW information co...",. products In the _VI or 
deilgn pha.. 01 development. Cha_c dell end ok 
spacHlcatlOIB are dealgn goals. r_lnatrumenla _ the right to 
chlnge or dlscontlnue_ produCla WIthout nOllco. -!!1 TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DAI.LAS. TEXAS 75265 

Copyright © 1994, Texas Instruments Incorporated 
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SN74CBT16212 
24·BIT BUS·EXCHANGE SWITCH 

SCDSOO7A - NOVEMBER 1992 - REVISED MARCH 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 6 V 
Current into any pin, 10 ..... , .................................. , ......... , ....... ; .... ". 128 rnA 
Input clamp current, 11K (VI < 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. 
2. The maximum package power dissipation is caiculated 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. 

recommended operating conditions 
MIN MAX UNIT 

Vee Supply voitage 4 5.5 V 

VIH High-level input voltage 2 V 
VIL Low-level input voltage 0.8 V 

TA Operating free-air temperature -40 85 ·C 

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

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

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

Vee = 0, VI =5.5V 10 
II 

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

lOS Vee = 4.5 V, VI(A)_O, VI(B) -4.5V 100 rnA 

iec§ Vce- 5.5V, 10=0, VI = VCC or GND 100 jJA 

Alec Vee = 3.6 V, One input at 2.7 V, Other inputs at Vee or GND 0.2 rnA 

ei I Control pins VI =3 VorO 4 pF 

CioION) Va -3 VorO, OE-GND 8 pF 

CioIOFF) Vo-3VorO, OE-Vee 6 pF 

ron1f Vee = 4.5 V 
IVI-O, II =64 rnA 6 

I VI =2.4 V, 
0 

II = 15 rnA' 12 

:j: All tYPiCal values are at Vce = 5 V, TA _ 25·e. 
§ This Is the increase in supply current for each input that is at the specified TTL voltage level rather than Vce or GND. 
1f Measured by the voltage drop between the A and B pin at the indicated current through the switch. On resistance is determined by the lower of 

the voltages of the two (A or B) pins. 
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SN74CBT16212 
24-BIT BUS-EXCHANGE SWITCH 

SCDS007A - NOVEMBER 1992 - REVISED MARCH 1994 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 3) 

FROM TO 
TA =_40· TA=O· 

PARAMETER to8S·C to70·C UNIT (INPUT) (OUTPUT) 
MIN MAX MIN MAX 

tPLHt 0.25 

tPHLt 
AorB BorA ns 

0.25 

tpLH 1.5 7.5 
80,81,82 AorB ns 

tpHL 1.5 7.5 

tpZH 1.5 7.5 
80,81,82 AorB ns 

tpZL 1.5 7.5 

tpHZ 1.5 6.5 
80,81,82 AorB ns 

tpLZ 1.5 6.5 

t This parameter IS characterized but not tested. This propagation delay IS based on the RC time constant of the typical on resistance of the SWitch 
and a load capacitance of 50 pF. 

NOTE 3: Load circuit and voltage waveforms are shown in 8ection 1. 
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• 5-n Switch Connection Between Two Ports 

• Zero Propagation Delay 

• TTL-Compatible Input and Output Levels 
• Packaged in Plastic 30D-mil Shrink 

Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages 

description 

The SN74CBT16214 provide 12 bits of high
speed TTL-compatible bus switching between 
three separate ports. The low on resistance of the 
switch allows connections to be made without 
adding propagation delay. 

The SN74CBT16214 operates as a 12-bit bus 
switch via the data-select (SO-S2) pins. 

The SN74CBT16214 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

52 51 50 Ai FUNCTION 

L L L Z Disconnect 

L L H 81 Ai t081 

L H L 82 Ai to 82 

L H H Z Disconnect 

H L L Z Disconnect 

H L H B3 Ai toB3 

H H L Bl Ai to Bl 

H H H B2 Ai to B2 

logic diagram 

1"-------------, I One of TWelve Channels I 

SN74CBT16214 
3·TO·1 BUS·SELECT SWITCH 

MAY 1994 

DGG OR DL PACKAGE 
{TOP VIEW) 

81 
1A1 82 

181 
182 

283 281 

3A1 282 
383 381 

GND GND 
382 

481 
482 

583 581 
6A1 582 
683 681 
7A1 682 
783 781 

Vee 782 
8A1 881 

GND GND 
883 882 
9A1 981 
983 982 

10A1 1081 
1083 1082 

11A1 1181 

1183 1182 

12A1 1281 

1283 1282 

1A1 I 1B1 

I 
I 
I 
I 

1B3-+--~ 
...---+-----!I'--1 B2 

50 --------' 51 ______ .....J 
52 ______ ---1 

I 
I ___ ...I 

PRODUCT PREVIEW InIorrna1lon concom. prodUCIIln 1IIe Iormallve or 
design phase 01 development. Ctaaraeterlstlc data and other 
speclftcaUOns .. doslgn goala. T .... I .. trumonta rooe .... 1IIe ~ght to 
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SN74CBT16214 
3·TO·1 BUS·SELECT SWITCH 

SCDS008-MAY 1993-REVISED MARCH 1994 

absolute maximum ratings over operating fre&-alr 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 6 V 
Current into anY pin, 10 .......................................................•.......... 128,mA 
Input clamp current, 11K (VI < 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, refer to the Package Thermal Considerations application note. 

recommended operating conditions 

MIN MAX UNIT 

Vce Supply voltage 4.5 5.5 V 

VIH High-level input voltage 2 V 

VIL Low-level input voltage 0.8 V 

TA Operating free-air temperature -40 85 ·C 

c: electrical characteristics over recommended operating free-air temperature range (unless 
(') otherwise noted) 
-I 
"tJ 
l'.J m 
< -m 
:e 

PARAMETER TEST CONDITIONS MIN TYP* MAX UNIT 

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

II 
Vee=O, VI =5.5V 10 

VCC =5.5 V, VI = 5.5 V or GND ±1 
pA 

lOS Vec-4.5V, VI(A) =0, VI(B)=4.5V 100 mA 

ICC VCC =5.5 V, 10=0, VI = Vcc or GND 100 pA 

Alce§ VCC=3.6V, One input at 2.7 V, Other inputs at VCC or GND 0.2 mA 

Ci I Control pins VI =3 VorO 4 pF 

Cio(ON) Vo - 3 VorO, OE-GND 10 pF 

Cio(OFF) Vo = 3 VorO, OE=VCC 6 pF 

ron'l 
IVI-O, 11=48mA 6 

Vce- 4.5V I VI = 2.4 V, 
(.I 

11=15mA 12 

* All tYPical values are at Vec = 5 V, TA = 25·C. , 
§ This is the increase In supply current for each input that is at the specified TIL voltage level rather than VCC or GND. 
11 Measured by the voltage drop between the A and B pin at the indicated current through the switch. On resistance is determined by the lower of 

the voltages of the two (A or B) pins. 
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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 a!! 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 ofTI products in such 
applications is understood to be fully at the risk of the customer using TI devices or 
systems. 

TI assumes no liability for applications assistance, customer product design, software 
performance, or infringement of patents or services described herein. Nor does TI 
warrant or represent that any license, either express or implied, is granted under any 
patent right, copyright, mask work right, or other intellectual property right of TI covering 
or relating to any combination, machine, or process in which such semiconductor 
products or services might be or are used. 

Copyright ©·1993, Texas Instruments Incorporated 

Printed in the U.S.A. 
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Introduction 

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 perfonnance. 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 acces;, 
memories (DRAMs). 

DRAM manufacturers have forecasted that all 64M-bit versions will be developed for operation from a supply voltage 
of 3.3 ± 0.3 V. For 16M-bit DRAM products there is no such rule of thumb as certain vendors expect to operate from 
3.3 V, while others will offer different product versions with differing voltage levels. An approach used by several 
manufacturers is to provide 5-V power supply operation externally with internal step-down conversion to 3.3 V. For 
static random access memories (SRAMs), manufacturers have announced that most 16M versions will operate at 3.3 V 
or lower (down to 2.7 V). 

Typical 1M -bit DRAM geometries are on the order of 1.2 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 eventual nonoperation. 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 1, and is a 
driving factor towards 3.3-V operation. 

f - OperatIng Frequency - MHz 

Figure 1. 3-Y to 5-Y Power vs Frequency Comparison 
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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 woti<:stations, high-end desktop PCs, and other 
high-performance motherboards favor high performance over low power, but are interested in 3.3-V products to reduce 
or eliminate bulky, noisy cooling fans in the attempt to shrink external case size for better desktop fit. Some end 
equipments favor low power at the expense of high performance such as battery-powered notebooks and palmtop 
computers, portable test equipment, and point-of-sale terminals. A few end equipments require equal priority for high 
performance and low power such as laptop computers, automotive and air/space products. 

The universal benefits to users of low-voltage products are higher reliability and lower cost. The higher reliability is 
relative to standard 5-V solutions and results from lower stress gradients on device junctions and oxides,lower buildup 
of heat due to lower power consumption, and improved signal integrity from the reduction in ground bounce and signal 
noise. Lower power consumption usually yields lower costs since power costs money to generate and heat costs money 
to dissipate. All things considered, it is desirable to use inexpensive plastic packages instead of metal or ceramic to 
dissipate heat. For battery users, an added benefit of the lower power consumption of low-voltage products is one of 
increased battery lifetime. 

Of all the end-equipment groups which can benefit from the use of low-voltage products, it appears that demand will 
be initially driven by battery-operated computers. This marlcet segment is defined by notebook and palmtop computers, 
as well as point-of-sale terminals which are designed to capture data at remote field sites and either store it for 
downloading later or transmit it real time via an on-board transmitter. The goal for these systems is to have a battery life 
of 8 to 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. 1\\'0 AA batteries provide for 3-V supply when charged, 
decreasing to about 2.7 V after use. Three NiCad batteries provide for a baseline 3.6-V supply fully charged but the 
spread actually runs from about 3.3 V up to 3.9 V. Fornow the unregulated battery market demands low-voltage products 
which are optimized to run from 2.7 V up as high as 3.9 V. Since performance is directly related to supply voltage, it 
is more important for device optimization to be extended down to 2.7 V, where devices will slow down appreciably. 

There are some barriers for low-voltage acceptance in the short term. Specification standardization remains an issue. 
Also, the access to adequate supplies of 3.3-V devices can be a problem. Generally, DRAM memories are leading the 
way into 3.3-V operation with SRAM memories close behind. Coupled with the low-voltage microprocessors now 
available, systems are being implemented with the core components operating at 3.3 V, with volume requirements not 
beginning until the '94- '95 time frame. Hindering the migration to a full 3.3-V system is the availability of support 
products such as: disk drives, LCDs, AID converters, RF transmitters, and EPROMS. 

Migration to 3.3 V 

The need to migrate to power supplies with supply voltages less than 3.3 V has been an issue since 1984 when two 
JEDEC standards were adopted. Standard 8.0 was intended to address both regulated (3-V to 3.6-V) and unregulated 
(2-V to 3.6-V) battery applications. Standard 8.1 was intended to address higher-performance applications operating 
from a regulated power supply that could interface to a standard 5-V TIL device as well as a low-voltage device. 
Essentially Standard 8.0 establisht:\d 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. 

12-8 



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 commnnication 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. 

LVCMOS 

(2.7 V - 3.6 V) 

LVTTL 

(3 V -3.6 V) 

3.3V 3.3 V 

VOH VCC-O.1 

VOH 2.4 V 

VIH 0.7VCC 
VIH 2V 

VTH 0.5VCC VTH 1.5V 

VIL 0.8 V 
VIL 0.2VCC VOL 0.4V 

VOL 0.1 V 

OV OV 

TTL 
(4.5 V -5.5 V) 

5V 

VOH 2.4 V 

VIH 2V 

VTH 1.5V 

VIL 0.8 V 
VOL 0.5 V 

ov 

Figure 2. Comparison of 3.3-Y and 5-V Interfaces 
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LVT Family Characteristics 

To address the need for a complete low-voltage interface solution, Texas Instruments has developed a new generation 
oflogic parts capable of mixed-mode operation. The LVT series of parts rely on a state-of-the-art submicron BiCMOS 
process to provide up to a 90% reduction in static power dissipation over ABT devices, and provides the following family 
characteristics: 

5.5-V maximum input voltage 

Specified 2.7- to 3.6-V supply voltage 

110 structures that support power-on (live) insertion 

Standard TTL output drives of: 
VOH-2 V atIOH--32 rnA 
VOL = 0.55 V at IoL - 64 rnA 

Rail-to-rail switching for driving CMOS 

Maximum supply currents of: 
ICC(L) - 15 rnA 
ICC(H) = 250 J.LA 
ICC(Z) - 250 J.LA 

Propagation delays of: 
;,d < 4.6ns 
;,d (LE to Q) < 5.1 ns 
;,d (CLK to Q) < 6.3 ns 

Surface-mount packaging support including fine-pitch packages: 
48- and 56-pin SSOP for LVT Widebus™ 
20- and 24-pin TSSOP for standard LVT 

LVT input/output characteristics 

Figure 3 shows a simplified L VT output and illustrates the mixed-mode signal drive designed into the output stage. This 
combination of a high-drive TTL stage along with the rail-to-rail CMOS switching gives the LVT series of product 
extreme application flexibility. These parts have the same drive characteristics as 5-V ABT devices, as shown in 
Figure 4, providing the dc drive needed for existing 5-V backplanes and allowing for a simple solution to reduce system 
power via the migration to 3.3-V operation. 

Not only can LVT devices operate as 3-V-to-5-V level translators by supporting input or 110 voltages of 5.5 V with 
Vee - 2.7 to 3.6 V, the inputs can withstand 5.5 V even. when Vee - 0 V. This allows for the devices to be used under 
partial system power-dQwn applications or when live irt$ertion is required. 
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Bus Hold 

Many times devices are used in applications that do not provide a pullup or pulldown voltage to the input or I/O pin when 
the driving device goes into a high-impedance state, as in the case of CMOS buses or nonbused lines. To prevent 
application problems or oscillations, a large pullup resistor is typically used, but this consumes boiml 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 00 ~, 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. 

Conclusion 

L VT devices solve the system need for a transparent interface between the low-voltage and 5-V sections by providing 
for mixed-signal operation. The devices support live insertion or partial-power applications while providing low-input 
leakage currents. The outputs are capable of driving today's 5-V backplanes with a considerable reduction in the device's 
power consumption and are packaged in state-of-the-art fine-pitch surface-mount packages. 

Widebus is a trademark of Texas Instruments Incorporated. 
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IMPORTANT NOTICE 

Texas Instruments Incorporated (TIl reserves the right to make changes to its products 
or to discontinue any semiconductor product or service without notice, and advises Its 
customers to obtain the latest version of relevant information to verify, before placing 
orders, that the information being relied on is current. 

TI warrants performance of its semiconductor products and related software to current 
specifications in accordance with TI's standard warranty. Testing and other quality 
control techniques are utilized to the extent TI deems necessary to support this warranty. 
SpeGific testing of all paiameteis 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 ofTI 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 
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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 in~rfacing 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-V cc rail devices typically have strict power sequencing requirements to prevent leakage or even 
damage to the parts in the event that 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 because the part has a 5-V Vee pin does not necessarily guarantee that the part will actually 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 which are driven by a level-shifter device (this paper will 
demonstrate others as well). 

A quick check of the data sheet for the product in question will reveal if the part drives all the way to the 5-V rail. If the 
output high voltage (Vow minimum is around 4.44 V, it does drive to the rail. Five-volt level shifters with 
TIL-compatible outputs will typically drive only to around 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 mentioned above. From a single Vee source they avoid the power-sequencing 
problems of the split rails, and are also offered in anumberoffunctions, 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 Lllee 

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 L\Icc, and 

2. The power of the device itself. 

Level-Shlftlng 
Driver 

5-VCMOS 
Receiver 

S~:;'~~;~ ----tG»----I[?>---- ~:b~;.<t,m 
Unidirectional mode illustrated for simplicity. 

Figure 1. Basic Logic Data Transceiver 
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~Icc is the added power dissipation induced into a TIL-compatible 5-V CMOS device (B in Figure 1) due to the VOH 
level of the driving device (A in Figure 1). Put another way, one would correctly expect that a TIL-compatible 5-V 
CMOS product would have higher pbwer dissipation if it was driven by a device with a VOH of 3.6 V than if that same 
device was driven by a 5-V VOH driver. 

Figure 2 shows a typical CMOS input stage and the ~ICC current associated with switching the device through the input 
voltage range from zero to Vee. 

CMOS Input Structure Alec for CMOS Input 

Vec 
5 

~ 
4 

S 
3 

I 
U _u 

2 <l 

} 
/\ 
/ 

, 

" GND ~ '" I'--~ o 
o 2 3 4 5 

VIN -Input Voltage - V 

Figure 2. Basic CMOS Input Structure and Typical ~Icc Current 

Note that as expected, the Mcc current approaches zero at the Vee and ground rails, and peaks in the TIL-threshold 
region of 1.5 V. 
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Figure 3 is a graph of the dIcc (i.e., additional ICC> that is induced into a 16-bit device (all outputs switching) as a 
function of V OH and frequency. 

~ICC By YOH of Driving Device 
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Figure 3. dlCC -16-Blt Device 

Here we see that dICC is in fact 2 to 3 rnA higher for the case where VOH 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, one might be tempted to conclude that the best possible solution 
would 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 4 shows the V OH of two devices; the FCT164245 split-rail device from Integrated Device Technologies, and the 
'LVT16245A from Texas Instruments. 
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Figure 4. VOH of FCT164245 and 'LVT16245A 

From the above, you would correctly conclude that the induced alec current in a part driven by the LVT part would be 
higher than the FCT device. The problem with this conclusion is that alec is only one of the two components of total 
system power dissipation that selection of a level-shifter device has from system standpoint. 

Figure 5 shows the total power dissipation of the same lOT split-rail device, the TI 'LVT16245A, and the worst-case 
alec (VOH - 3.1 V) graphed on the same vertical scale. 
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From this we can see that even if a split-rail device pulls all the way to the 5-V rail (which the lOT part does not), the 
power savings in Alec will be 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 of the members of TI's Low-Voltage Technology (LV1) product line mentioned above offer a parametric 
specification calIIOFF, which guarantees 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 VTpart 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 L VT device still 
functions as a level shifter and voltage tr~lator 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 as such must be addressed. 

Products like the 'LVT16245A (and others) from TI have a circuit feature called a bus-hold cell (shown in Figure 6). 
This cell eliminates these passive components and all of the procurement costs, board space, bus parasitics, and, of 
course, 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. 

110 Pin 

Input Inverter 
Stage 

Figure 6. LVT Bus-Hold Cell 

Conclusion 

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. 
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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 TI's standard warranty. Testing and other quality 
control techniques are utilized to the extent TI deems necessary to support this warranty. 
Specific testing of all parameters of each device is not necessarily performed, except those 
mandated by government requirements. 

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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What Are Texas Instruments Crossbar Switches (CBT)? 

Crossbar switches are high-speed bus-connect devices. Each switch consists of an N-channel MOS transistor 
driven by a CMOS gate. When enabled, the N-channel transistor gate is pulled to V cc and the switch is on. 
These devices have an on resistance of approximately 5 g and a propagation delay of250 ps. They are capable 
of conducting a current of 64 rnA each. The transistor clamps the output at '" 1 V less than the gate potential 
regardless of the level at the input pin. This is one of the N-channel transistor characteristics (see 
Figures 1 and 2). Note the .. 1 V difference between the gate (V cd and the source (V 0) at any point on the 
graph. 
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The on-state resistance ron increases gradually with V I until VI approaches Vee - 1 V, where ron rapidly 
increases clamping V 0 at Vee - 1 V (see Figure 3). Also, by the nature of the N-channel transistor design, 
the input and output pins are fully isolated when the transistor is off. Leakage and capacitance is to ground 
and not between input and output which minimizes feedthrough when the transistor is off. 
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What Does Texas Instruments Offer in the CBT Family? 

The following CBT switches offered by Texas Instruments are shown in this application report. This helps designers 
understand and identify areas .where these devices are useful. 

SN74CBT3244 - 8-Blt Crossbar Switch 

l:l---li"" .... --- 1!1 

• • • • 
lA4 ---..., lY4 

10E 

2Al 2Yl 

• li • • • • • 
2A4 2Y4 

20E----J 

DB, OW, OR PW PACKAGE 
(TOP VIEW) 

10E Vee 
lAl 20E 
2Y4 lYl 
lA2 2A4 
2Y3 lY2 
lA3 6 2A3 
2Y2 lY3 
lA4 2A2 
2Yl lY4 

GND 2Al 
"l...._.....T 

FUNCTION TABLE 

INPUTS INPUT/OUTPUTS 

10E 20E lA,lY 2A,2Y 

L L 1A=1Y 2A=2Y 

L H 1A=lY Z 

H L Z 2A= 2Y 

H H Z Z 
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SN74CBT3245 - 8-Bit Crossbar Switch 

DB, ow, OR PW PACKAGE 
(TOP VIEW) 

A1 B1 Vcc 
• 11 • A1 OE • • • • B1 

A8 B8 B2 
A4 B3 
A5 B4 

OE A6 B5 
OE A7 B6 

AS 9 B7 
GNO 

FUNCTION TABLE 

INPUTS INPUTI 
OUTPUTS 

OE OE A,B 

X L AaB 
H X A=B 
L H Z 

SN74CBT3383 -10-Blt Bus-Exchange Switch 

DB, ow, OR PW PACKAGE 

A1 ++-----, ,...--.-i- C1 (TOP VIEW) 

BE 1 Vcc 
C1 05 
A1 B5 
B1 A5 
01 C5 

04 
B4 

B1 +*--+---, ,--<~-i- 01 B2 A4 
02 C4 
C3 03 
A3 11 83 

GNO 8X 

BX ----e>-f---' 
BE -----e>----'--' 

FUNCTION TABLE 

BE BX A1-A5 B1-B5 

L L C1-C5 01-05 

L H 01-05 C1-C5 

H X Z Z 
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SN74CBT3384 -10-Bit Crossbar Switch 

A1~ r--- B1 

• -L...L • 

DB, ow, OR PW PACKAGE 
(TOP VIEW) 

• • • • 
A5 B5 OE1 Vee 

81 810 
A1 A10 
A2 A9 
82 89 
83 88 

OE1-----' A3 A8 
A4 A7 
84 87 
85 86 

A6~ r--- B6 

• -L...L • • • • • A5 A6 
A10 B10 GND OE2 

FUNCTION TABLE 

OE1 OE2 B1-B5 B6-B10 

L L A1-A5 A6-A10 

L H A1-A5 Z 

H L Z A6-A10 

H H Z Z 

SN74CBT6800 -1Q-Blt Crossbar Switch With Precharged Outputs for Live Insertion 

ow OR PW PACKAGE 

13 BIASV 
(TOP VIEW) 

ON Vee 
2 23 A1 81 

A1 B1 A2 82 
• • A3 83 
• • A4 84 • • A5 85 

A10 
11 14 

B10 A6 86 
A7 87 
A8 88 
A9 89 

ON A10 810 
GND 81ASV 

FUNCTION TABLE 

ON B1-B10 FUNCTION 

L A1-A10 Connect 

H BIAS V Precharge 
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SN74CBTi6209 -is-Bit Bus-Exchange Switch 

1A1--+---~~----. .----~._t-1B1 

1A2--+-~--4---+-. .--+-.... ---I-1B2 

so --------------' 
S1 
S2 --------------' 

FUNCTION TABLE 

S2 S1 SO A1 A2 

L L L Z Z 

L L H 61 Z 

L H L 62 Z 

L H H Z 61 

H L L Z 62 

H L H Z Z 

H H L 61 62 

H H H 62 61 
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DGG OR DL PACKAGE 
(TOP VIEW) 

1A1 
1A2 

GND 
2A1 
2A2 6 
Vee 
3A1 
3A2 9 

GND 

4A2 
5A1 
5A2 

GND 
6A1 
6A2 
7A1 
7A2 

GND 
8A1 
8A2 
9A1 
9A2 

FUNCTION 

Disconnect 

A11061 

A1 1062 

A210 61 

A21062 

Disconnect 

A11061,A21062 

A1 to 62,A210 61 

81 
82 
181 
182 
281 
282 
GND 
381 
382 
GND 
481 
482 
581 
582 
GND 
681 
682 
781 
782 
GND 
881 
882 
981 
982 



SN74CBT16212 -24-Blt Bus-Exchange Switch 

r-------------, I One of Twelve Channels I 
1A1 1B1 

1A2--+-~--4---+-, .---+-___ --1-1 B2 

I L __ _ 

so __________ ----l 
S1 
S2 --------' 

FUNCTION TABLE 

S2 S1 SO A1 A2 

L L L Z Z 

L L H 81 Z 

L H L 82 Z 

L H H Z 81 

H L L Z 82 

H L H Z Z 

H H L 81 82 

H H H 82 81 

DGG OR DL PACKAGE 
fTOPVIEW) 

50 
lAl 
lA2 
2Al 4 
2A2 
3Al 
3A2 

GND 

4A2 

51 
52 
lBl 
lB2 
2Bl 
2B2 
3Bl 
GND 
3B2 
4Bl 
4B2 
5Bl 

6Al 5B2 
6A2 6Bl 
7Al 6B2 
7A2 781 
vee 7B2 
8Al 8Bl 

GND GND 
8A2 8B2 
9Al 9Bl 
9A2 9B2 

10Al 10Bl 
10A2 10B2 
llAl 11 Bl 
llA2 11 B2 
12Al 12Bl 
12A2 "'-__ .I" 12B2 

FUNCTION 

Disconnect 

Al1081 

Al1082 

A21081 

A2t082 

Disconnect 

Al to 81,A2t082 

A1 to 82, A2 to 81 
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SN74CBT16214 - 3-to-1 Bus-Select Switch 

r-------------, 
I One of Twelve Channels I 

1A1 I I 
I I 
I I 
I h I I I 

1B3 

I II I 
I I 
I I L____ _ __ oJ 

so ---------' 
S1 -------' 
S2 ----------' 

1B1 

182 

FUNCTION TABLE 

S2 S1 SO A1 

L L L Z 
L L H B1 

L H L B2 

L H H Z 

H L L Z 

H L H B3 

H H L B1 

H H H B2 
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DGG OR DL PACKAGE 
(TOP VIEW) 

51 

52 

181 

2A1 182 

283 281 
3A1 6 282 

383 381 

GND GND 
4A1 382 

483 481 

5A1 482 

583 58; 
6A1 582 

683 681 

7A1 682 

783 781 

Vee 782 

8A1 881 

GND GND 
883 882 

9A1 981 
983 982 

10A1 1081 

1083 1082 

11A1 1181 

1183 1182 

12A1 1281 

1283 1282 

FUNCTION 

Disconnect 

A1 to B1 

A1 toB2 

Disconnect 

Disconnect 

A1 toB3 

A1 toB1 

A1 toB2 



Bus Switches Provide 5-V to 3-V Translation When 3-V Supply Line Is Not Provided 

These devices can also provide bidirectional 5-V to 3-V translation with no added propagation delay or 
direction control, using only a 5-V supply line and a diode. Figure 4 illustrates this application. A 4.3-V Vee 
can be created by placing a diode between Vee and the switch. This causes the gate to drop to 4.3 V due to 
the diode drop of approximately 0.7 V. This drop, coupled with the gate-to-source drop of 1 V, brings Vo to 
a maximum 3.3-V level that can be used to drive a signal in a 3-V environment. 

VCC=5V 

VQ =4.3 V 

Jf 

3-VCPU 5-VMemory 

3-VMemory 5-VI/O 

3V .... 5V 

Figure 4. 5-V TTL to a-v TTL Translator System 

Bus Switches Can Be Used to Replace Drivers and Transceivers in Bus Applications 

Bus switches introduce near-zero propagation delay. They can replace drivers and transceivers in systems 
where signal buffering is not required. They can be used in a multiprocessor system as a fast bus connect, 
or they can be used as a bus-exchange switch for crossbar systems, ping-pong memory connect, or bus-byte 
swap. These devices can also replace relays that are used in automated test equipment (ATE) to connect or 
disconnect load resistors in negligible time with the same low on resistance and without the reliability 
problem that relays provide. 

Bus Switches Convert TTL Logic to Hot-Card Insertion Capability 

This application is used mostly in systems that require hot-card insertion or removal of cards without 
disturbing or loading down the bus. These systems are designed to run continuously and can not be shut down 
for any reason, such as telephone switches, manufacturing controls, real-time transaction systems, and 
airline-reservation networks. These systems/cards use some logic families like ACL, HCMOS, etc., that do 
not provide isolation from the bus when power is partially removed, causing system error. Also, connectors 
are designed so that the ground pins are connected fIrst followed by the signal pins then Vee last. In this 
condition, the existing logic must ensure that the I/O signals do not disturb or load down the bus. This 
assurance can not be achieved using CMOS logic since it contains P-channel transistors that provide an 
inherent diode between the I/O pins and Vee that is forward biased when driven above Vee (see Figure 5). 
In a situation where Vee is disconnected, these diodes are capable of pulling the system bus to approximately 
one diode drop above ground leaving the bus disturbed. 
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Input -=~-.... - Output 

Figure 5. ACL Direction of Current Flow When VCC = 0 V 

Another issue to consider is that, when Vee is ramping but still below the device operating voltage, the logic 
should ensure that the outputs are in the high-impedance state and that the bus is totally isolated until the card 
is ready for operation. Finally, the capacitance of the card must be seen by the system bus as low as possible 
so that when the card is inserted and the capacitance is charged up, disturbance or bus error will not occur. 

There are two solutions to this problem. One is to use Texas Instn.L.'llents BCf or ABT families, since both 
guarantee the input and output to be off when Vee is removed due to the absence of the clamping diodes to 
Vee (see Figure 6). They also provide an active circuit that ensures the output to be in the high-impedance 
state during part of the Vee power up or power down. 

No Path to Vee 

"""f • • 
• 

Figure 6. No ABT Current Flow When Vec = 0 V 

The second solution is to use the Texas Instruments crossbar technology (CBT) family. This can be done by 
placing the switch between the card logic and the connector to serve as an isolator when power is removed. 
The switch uses an n channel that prevents the current from flowing into the switch when powered down (see 
Figure 7). One device in particular, the SN74CBT6800, is designed specifically for hot-card insertion. It has 
a built-in channel pullup tied to a bias voltage (BIAS V) that is provided to ensure power up such that the 
buses are not connected. Other devices can be used in the same manner, however, to ensure the 
high-impedance state during power up or power down. The enable pins of the switch 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 (see Figure 8). 

Bua 

Plug-In card 

r----------------------------, 
CPU 

I 00._ H Co. H L.UO II 
I I L ____________________________ ~ 

Memory 

Figure 7. Hot·Card Insertion Application 
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Vee 

CO ..... O'""" ~ 'R~PI'''''''''' 
-,~ 1 I -.r-L eBT Device 

t IOL> I R. so the control signal can override the pullup resistor. 

Figure 8. Power-Up High-Impedance State With CBT 

Conclusion 

Texas Instruments crossbar switches can be used in several applications. Although they are simple N-channel 
transistors, they are capable of providing several important bus functions, such as hot-card insertion, 
near-zero-delay communication, 5-V to 3-V translation, and memory management in multiprocessor 
environments. 
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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 ofTI products in such 
applications is understood to be fully at the risk of the customer using TI devices or 
systems. 

TI assumes no liability for applications assistance, customer product design, software 
performance, or infringement of patents or services described herein. Nor does TI 
warrant or represent that any license, either express or implied, is granted under any 
patent right, copyright, mask work right, or other intellectual property right of TI covering 
or relating to any combination, machine, or process in which such semiconductor 
products or services might be or are used. 

Copyright © 1993, Texas Instruments Incorporated 

Printed in the U.S.A. 



Introduction 
To address the need for a complete low-voltage interface solution, Texas Instruments has developed a new generation 
oflogic parts capable of mixed-mode operation. The LVT series of parts rely on a state-of-the-art submicron BiCMOS 
process to provide up to a 90% reduction in static power dissipation over ABT, as well as the following family 
characteristics: 

5.5-V maximum input voltage 

Specified 2.7-V to 3.6-V supply voltage 

I/O structures which support live insertion 

Standard TTL output drives of: 
VOH ~ 2 V at IOH - -32 rnA 
VOL = 0.55 V at IoL-64rnA 

Rail-to-rail switching for driving CMOS 

Maximum supply currents of: 
ICCL:515 rnA 
ICCH :5 200 J.1.A 
Iccz :5 200 J.1.A 

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 fine-pitch packages: 
48-156-pin SSOP and TSSOP for LVT Widebus™ 
20-/24-pin SOIC and TSSOP for standard LVT 

LVT Input/Output Characteristics 
Figure 1 shows a simplified L VT 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 (see Figure 2), and 
provide the dc drive needed for existing 5-V backplanes. This allows for a simple solution to reduce system power via 
the migration to 3.3-V operation. 

High-Drive Bipolar 
for TTL Backplane Driving 

Vcc 

CMOS Pull.Up/Pull·Down 
for Rall·to·Rall Switching 

Output Pin 

Figure 1. Simplified LVT Output Structure 
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4.0 
Solid = LvT @3.3 If 

3.5 Dashed = ABT @ 5 V 

> 3.0 
I 

GI 
2.5 , 

~ 2.0 .. 
:::I 
.& 

'-r-:. "- -r.... ~ ...... -. 
~ ~ ~ ' .. 

~ 
:::I 1.5 0 
I 

:f 1.0 

0.5 - - -
0 ....... 
o 5 10 15 20 25 30 35 40 45 50 55 60 55 

10 - Output Current - mA 

Figure 2. ABT vs LVT Output-Drive Comparison 

Not only can L VT 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 V 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 those which require live insertion. 

Bus Hold 

Many times, devices are used in applications that do not provide a pullup or pulldown voltage to the input or I/O pin 
when the driving device goes into a high-impedance state, as in the case of CMOS buses or nonbused lines. To prevent 
application problems or oscillations, a large pullup resistor is typically used, but this consumes board area and 
contributes to driver loading. The LVT series of devices incorporate active circuitry that holds unused or floating inputs 
or I/Os at a valid logic level. This circuitry provides for a typical holding current, ± 1 00 ~, 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 trivial when compared to the tens of rnA of current that is needed to charge 
a capacitive load, thereby not affecting the propagation delay of the driving output. 

Conclusion 

LVT devices solve the system need for a transparent seam 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 for low-input 
leakage currents. The outputs are capable of driving today's 5-V backplanes, with a considerable reduction in device 
power consumption, as well as being packaged in state-of-the-art fine-pitch surface-mount packages. 

Widebus is a trademark of Texas Instruments Incorporated. 
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'LVT244 Characteristics 

4.00 
RL=500n 

3.75 CL=50pF 
III c 
1 

3.50 GI -i-I 
E .. .- = I-,g. 

3.25 1: = 
15° c3:. 
c 9 3.00 o ::t 
... 0 
III 2.75 
8-.3 
Ii. 2.50 1 

:I: ... 
.. D. 2.25 

.-H" ""........ vCC=12.7V 

.--- VCCF 3V _i00i 

------- - VCC=3.3V .. '. ....... ~io-' .-- .... .. -"'"'"" ... i..--~cc = 3.6 V .... • e' -..-to-'" ... ---~ ---
2 
-40 -25 -10 5 20 35 50 65 80 

TA - F..-Alr Temperature _·C 

Figure 3. Propagation Delay vs Free-Air Temperature 

4.00 

3.75 
~ r--.. RL=500n 

CL=50pF 
III c 
1 3.50 GI 
E '5 
I=,g. 

3.25 1:= 
15° 
c ~ 3.00 c ....I 
.2 S 
16 • 
"'3:. 2.75 01 ." 

~:E 
II. 2.50 I ... 

VCCj2.7V 

VCC'=3V 

vc = 3.3l 
~ .•. . .... ... .... -, ... 

if: -.. 2.25 
VCCjS.6V I 

2 
-40 -25 -10 5 20 35 50 65 80 

TA - F..-Alr Temperature _·C 

Figure 4. Propagation Delay vs Free-Air Temperature 
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6.0 

5.5 

5.0 

4.5 

4.0 

3.5 

3 
0 2 4 6 

Number of Outputs Switching (In Phase) 

Figure 5. Propagation Delay vs Outputs Switching 
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100 

m = 11 Psl~F 
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Figure 6. Propagation Delay vs Load Capacitance 
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'LVT244 Typical dc Characteristics 

3.5 r---r--,--,--.-,--.,---,--r---r---, 
VCC=3.3V 

3.0 I---'-Ir""~~o;:::/--+--+--+---r---r--+--i 

2.0 f--+--+--+---I--+---"'o'F--+--+-~H---+---~ 

1.51-----j--+--+-+-+-+-+--f.--.!~~_I 

1~~_~_-L_-L_-L_~_~_L-~_~ 

o -10 -20 -30 -40 -50 -60 -70 -60 -90 -100 

IOH - High-Level Output Current - mA 

Figure 7. High-Level Output Voltage vs High-Level Output Current 
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1 
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I :z: 

>0 
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IOH - High-Level Output Current - mA 

Figure 8. High-Level Output Voltage vs High-Level Output Current 
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Figure 9. Low-Level Output Voltage vs Low-Level Output Current 
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Figure 10. Hold Current vs Output Voltage 
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Figure 11. Supply Current vs Switching Frequency 

Unloaded tr and tf Rates 

The circuit shown below was used to measure the unloaded transition rates of the output. 

I 20=500 
Driver Length = 4 Inches 

~~) ____________ ~2V 

~ c: , 
i 
G) 

~ 
~ , .. .. 

Figure 12. Load Circuit 
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Figure 13. Rise Time Rate vs Free-Air Temperature 
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Figure 14. Fall Time Rate vs Free-Air Temperature 
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Figure 15. Rise Time Rate vs Free-Air Temperature 
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'LVT646 Characteristics 
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Figure 17. Thru-Mode Propagation Delay vs Free-Air Temperature 
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Figure 18. Thru-Mode Propagation Delay vs Free-Air Temperature 
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Figure 19. Clock-to-Q Propagation Delay vs Free-Air Temperature 
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Figure 20. Clock-to-Q Propagation Delay vs Free-Air Temperature 
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Figure 21. Propagation Delay vs Outputs Switching 
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,.,--

24-Pln SOIC (OW)t 
Area = 165 mm2 

Height = 2.65 mm 
Lead pitch = 1.27 mm 

D 
24-Pln TSSOP (PW)t 

Area = 54mm2 
Height = 1.1 mm 

Lead Pitch = 0.65 mm 

tTl package designators 

230 

210 

190 

~ 
°1 170 
8 c 

I 150 

110 16 
E 
CD 100 .c 
l-
I 
C( 

90 .. 
CD 

80 

70 

Packaging Options 

WldebLls™ 

4s.Pln SSOP (DL)t 
Area = 171 mm2 

Height = 2.74 mm 
Lead pitch = 0.635 mm 

Shrink WldebLls™ 

4s.Pln TSSOP (DGG)t 
Area = 108 mm2 
Height: 1.1 mm 

Lead Pitch = 0.5 mm 

Thermal Characteristics 

[ 

2()"PlnSOIC 

0.25 0.50 0.75 1.00 

Linear Air Flow - mls 

Widebus and Shrink Widebus are trademarks of Texas Instruments Incorporated. 
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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 three-part type number as explained in the 
following example. 

EXAMPLE: 

Prefix ----------------------------' 

MUST CONTAIN TWO TO FOUR LETIERS 

SN Standard prefix 
SNJ = MIL-STO-883 processed and 

screened per JEDEC Standard 101 

Unique Circuit Description _________________ ----J 

MUST CONTAIN SIX TO TWELVE CHARACTERS 
Examples: 74LVOO 

74LVT244 
74ALVC16244 

Package------------------------J 
MUST CONTAIN ONE TO THREE LETIERS 

0, OW plastic small-outline package 
DB, DL plastic shrink small-outline package 
DGG, PW plastic thin shrink small-outline package 
FK leadless ceramic chip carrier 
HV ceramic quad flat package 
J, JT dual-in-line package 
PM plastic quad flat package 
WD ceramic flat package 
(from pin-connection diagram on individual data sheet) 
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MECHANICAL DATA 

D/R·PDSO·G** 

16PINSHOWN 

PLASTIC NARROW·BODY SMALL·OUTLINE PACKAGE 

~f -r---+II""-'"r R ....... R ...... R ............ 
A 

.......................... ·1 
0.244 (6,20) 
0.228 (5,80) 

0.157 (4,00) 
0.150 (3,81) 

~~----------~ 

8 

~ DIM 

A MAX 

A MIN 

8 14 16 

0.197 0.344 0.394 
(5,00) (8,75) (10,00) 

0.189 0.337 0.386 
(4,80) (8.55) (9,80) 

o 053 (1 3S) 0.010 (O,2S) 
0.069 (1,75) Sealing Plane 11 0.020 (O,SO) x 45· 

. ~j .0. 0.004 (O,10) 

~1lriEi6ti66tirl ~-,l Il 
~:~~~:~:~~: J III 0..20(0.0081 0"-8' ::::::: -./ L o. ... (','~ ---+II+- 0.014 (O,3S6) 0.016 (O,40) 

0.050 (1,27) TYP 
(see Nolee) 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. Leads are within 0.005 (0,127) radius of true postion at maximum material condition. 
D. Body dimensions do not include mold flash or protrusion. 
E. Mold protrusion shall not exceed 0.006 (0,15). 
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MECHANICAL DATA 

DBJR·PDSO·G·· 
16PINSHOWN 

PLASTIC SMALL·OUTLINE PACKAGE 

~PINS·· 
DIM ~ 14 16 20 24 28 30 38 

A MAX 6,50 6,50 7,50 8,50 10,50 10,50 12,90 

A MIN 5,90 5,90 6,90 7,90 9,90 9,90 12,30 

2,00 MAX 

It-hllimnrumrl 
0,05 MIJ I j l- ~:~ 

O,65TVP ~ 
(see Note CJ 

Seating Plane 

1.010,10 I 

4040065/A-10193 

NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 
C. Leads are within 0,127 radius of true position at maximum material condition. 
D. Body dimensions do not include mold flash or protrusion. 
E. Mold protrusion shall not exceed 0.006 (0,15). 
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MECHANICAL DATA 

DGG/R-PDSO-G** aOO-MIL THIN SHRINK SMALL-OUTLINE PACKAGE 

~1r- 1r- O,50TYP 
0,15 

48 25 

nl 
j~ 

B 

A 

NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 
C. Body dimensions include mold flash or protrusion. 
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~ DIM 
48 56 

A MAX 12,80 14,30 

A MIN 12,40 13,90 

B MAX 0,65 0,40 

40400781A-47/93 
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MECHANICAL DATA 

DGG/R·PDSo-G** 
48 PIN SHOWN 

THIN SHRINK SMALL-oUTLINE PACKAGE 

~1r-0,15 

48 1r- O,50TYP ~ 48 56 64 
DIM 

A MAX 12,80 14,30 16,30 

A MIN 12,40 13,90 15,90 

1,10 MAX 

~-----r~--'--T--.--.------>,Q~----Jll T 1e-lo,10 I ~ 
0,05 MIN Seating Plane 

40400781A-10193 

NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 
C. Body dimensions include mold flash or protrusion. 
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MECHANICAL DATA 

DL/R·PDSO·G** 
48 PIN SHOWN 

PLASTIC SHRINK SMALL·OUTLINE PACKAGE 

0.012 (0,305) lr 0.008 (0,203) 

48 11 ....... -----

o 

0.025 (0,635) TYP 
(see Nola e) 

25 ~ DIM 

A MAX 

A MIN 

28 48 56 

0.380 0.630 0.730 
(9,65) (16,00) (18,54) 

0.370 0.620 0.720 
(9,40) (15,75) (18,29) 

0.110 (2,79) Seating Plane 
O 095 (2 41) 0.020 (0,51) 

'1 't ~1~lGt~)----'1 ~_N"~ 
0.016 (0,406) 

0.008 (0,203) 40400481A-10193 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without nolice. 
C. Leads are within 0.0035 (0,089) radius of true postion at maximum material condition. 
D. Body dimensions do not include mold flash or protrusion, which does not exceed 0.006 (0,15). 
E. Foot length measured from lead top to point 0.010 (0.2,54) above seating plane. 
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MECHANICAL DATA 

DW/R·PDSO·G** 
20 PIN SHOWN 

PLASTIC WIDE·BODY SMALL·OUTLINE PACKAGE 

0.419 (10,65) r 
0.400 (10,15) 

20 

0.299 (7,59) 
0.293 (7,45) 0 
_~ _ r--------'I 

10 

~ DIM 

A MIN 

A MAX 

16 20 24 

0.400 0.500 0.600 
(10,16) (12,70) (15,24) 

0.410 0.510 0.610 
(10,41) (12,95) (15,49) 

0.104 (2,65) Seating Plane r- ~:~s: ~::::: 1 
'''''''35) = .... (O,,~ IL ., I 

28 

0.700 
(17,78) 

0.710 
(18,03) 

h=~ L~t la, 
:d::::J l j L· .... ~·'l '.-0- ~~::: -./ L ....... ,.27l 

0.014 (0,35) 0.016 (0,40) 

0.050 (1,27) 
(see Note C) 

4040000/A-10/93 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. Leads are within 0.005 (0,127) radius of true postion at maximum material condition. 
D. Body dimensions do not include mold flash or protrusion. 
E. Mold protrusion shall not exceed 0.006 (0,15). 
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MECHANICAL DATA 

FKlS·CQCC·N** 
28 TERMINAL SHOWN 

LEADLESS CERAMIC CHIP CARRIER PACKAGE 

18 17 16 15 14 13 12 JEDEC NUMBER A B 
OUTLINE OF I---,---t----r---i 

DESIGNATION TERMINALS·· MIN MA,X MIN MAX 

11 

10 

21 9 
BSQ 

22 8 
ASQ 

ill 
7 

24 6 

25 5 

26 27 28 2 3 4 

0.020 (0,51) -1 b. 
0.010 (0,25) 

0.028 (0,71) . I I. 
0.022 (0,54) ~ j4-

0 

!.--..J- 0.050 (1,27) 

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. 

MSOO4CB 

MS004CC 

MS004CD 

MS004CE 

MS004CF 

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. 
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0.342 
(8,69) 

0.422 
(11,23) 

0.640 
(16,26) 

0.730 
(18,78) 

0.938 
(23,83) 

1.141 
(28,99) 

-1 

0.358 0.307 
(9,09) (7,80) 

0.458 0.406 
(11,63) (10,31) 

0.660 0.495 
(16,76) (12,58) 

0.761 0.485 
(19,32) (12,58) 

0.962 0.850 
(24,43) (21,6) 

1.165 1.047 
(29,59) (26,6) 

0.358 
(9,09) 

0.458 
(11,63) 

0.560 
(14,22) 

0.560 
(14,22) 

0.858 
(21,8) 

1.063 
(27,0) 

r- 0.080 (2,03) 
0.064 (1,63) 

4040140/A-10/93 
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MECHANICAL DATA 

HVl8-GDFP·F68 CERAMIC QUAD FLATPACK 

52 

68 

o .... ".~x ... / 

0.154 (3,912) 
0.134 (3,404) 

51 

1.500 (38,10) SQ-------~ 
1.300 (33,02) 

35 

1 17 

I.- 0.400 (10,160) TYP --.I 
IL..- 0.500 (12,70) sa--" 
I' 0.485 (12,32) I .. 

=-r 0.025 (0,635) TYP 

0.013 (0,330) J 0.008 (0,203) 

:-r 

0.007 (0,178) 
0.005 (0,427) 

~i ____________ l:aaaaaaaaaaaaaaaaJ ===i=~~-====--=-t 
40400721A-10/93 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
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II' 

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) 

(see 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 

MECHANICAL DATA 

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 ~oo_150 
0.014 (0,36) 
0.008 (0,20) 

4040083JA-10/93 

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. 
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MECHANICAL DATA 

JT/R·GDlp· T** 

24 PIN SHOWN 

CERAMIC DUAL·IN·LINE PACKAGE 

~ DIM 
24 28 

A MAX 1.280 1.460 
(32,51) (37,08) 

A MIN 1.240 1.440 
(31,50) (36,58) 

B MAX 0.300 0.291 
(7,62) (7,39) 

B MIN 0.245 0.285 
(6,22) (7,24) 

0.320(8,13) -r-1 
"'15~,38) ION ..... " on I ,---, I 

~b-~ ... Seating Plane 

L--J I.-- 0.100 (2,54)TVP JL 0.130 (3,30) MIN 

0100 (2 54) MAX 0.023 (0,58) 
. , 0.015 (0,38) 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. This package is glass sealed. 

~1ExAs 
INSTRUMENTS 

14-14 POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

0.014 (0,36) 
0.008 (0,20) 

JlO_150 

404011 O/A-l 0/93 

.. 



... 

PM/S-PQFP-G64 

48 
11: 0,26 

0,16 

33 

49 32 

J O,50TYP 

I 
64 17 

12,20 SQ ----+I 
11,80 

'L-...hT1T1TTT1T1T .... .,pm" 
l ~J.------,I_c:>--,-I 0-,-,08 ....... 1 

NOTES: A. All linear dimensions are in millimeters. 
B. This drawing Is subject to change without notice. 
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MECHANICAL DATA 

PLASTIC QUAD FLATPACK 

40401521A-10/93 
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MECHANICAL DATA 

PW/R-PDSO-G** 
8 PIN SHOWN 

~ DIM 

1 4 

l.Lx~ 
r;TJ I-J l- :~ 

~ O,65TVP 

NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 
C. Drawing source: SCJ Package Handbook, 1990 

A MAX 

A MIN 

B MAX 

8 

3,30 

2,90 

0,65 

~TEXAS 
INSTRUMENTS 

PLASTIC SMALL-OUTLINE PACKAGE 

14 16 20 24 28 

5,30 5,30 6,80 8,10 10,00 

4,90 4,90 6,40 7,70 9,60 

0,70 0,38 0,48 0,48 0,78 

40400641A-G7/93 
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MECHANICAL DATA 

WD/R-GDFP-P* 

4 PIN SHOWN 

CERAMIC FLAT PACKAGE 

[ 
0.08& (2,18) MAX 

_ LO.005 (0,13)TYP 

f 

~ DIM 

MAX 

A 
MIN 

48 56 

0.626 0.727 

(15.90) (18.47) 

0.614 0.713 

(15.60) (18.11) 

r4 ---1.200(30,50)TYP ------+11 
j4-- 0.384 (9,75) -1 I 0.376 (9,65) 

'-" 

A 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
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....f 0.025 (0,64) TYP 

f 

....f 0.010 (0,25) TYP 

"T 

4040176/A-07/93 
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