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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.

Tl warrants performance of its semiconductor products and related software to the
specifications applicable at the time of sale in accordance with TI's standard warranty.
Testing and other quality control techniques are utilized to the extent Tl 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 Tl products in such applications is understood to be fully at the risk of the
customer. Use of Tl products in such applications requires the written approval of an
appropriate Tl officer. Questions concerning potential risk applications should be
directed to Tl 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.

Tl 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 Tl covering
or relating to any combination, machine, or process in which such semiconductor
products or services might be or are used.

Copyright © 1994, Texas Instruments Incorporated



INTRODUCTION

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

This edition of Texas Instruments 1994 ABT Advanced BiCMOS Technology Data Book includes
the broadest line of advanced bus products in the industry. As new bus architectures and logic
standards are being developed, Texas Instruments continues to lead the industry in producing
advanced logic to support these emerging technologies. Included in this book are the first
production bus-interface devices conformant to the enhanced transceiver logic (ETL) and
Gunning transceiver logic (GTL) standards. Data sheets have also been added to other sections
to reflect new products under development. The ABT and LVT boundary-scan (JTAG) data
sheets have been moved to the 1994 Boundary-Scan Logic IEEE Std 1149.1 (JTAG) Data Book.
All of the devices contained in this data book incorporate the Texas Instruments
high-performance EPIC-IIB™ submicron ABT process.

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

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

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

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

EPIC, EPIC-1IB, EPIC-11I, OEC, SCOPE, UBE, UBT, Widebus, Widebus+, and Shrink Widebus are trademarks of
Texas Instruments Incorporated.
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PRODUCT STAGE STATEMENTS

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

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

PRODUCTION DATA information is current as of publication date. Products conform to
specifications 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.

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.



General Information




uolewJoju| [elsauar) l |

Contents

Page
Alphanumeric Index .........c.ccviiiiiiiiiiieiiitiirieriiasiiesninnanas 1-3
Glossary ..........ccoiiiiiiiiiiiiiii i Cheasisssesstsasaanianns 1-5
Explanation of Function Tables ............c.ccoviiiiiiinnenrennnnnn. 1-8
D Flip-Flop and Latch Signal Conventions ...............c..ccvvviean, 1-10
Thermal Information ..............iiiiiiiiii it ittt iaanaes 1-11
Functional Index .......... eeseeasassasanaassaasasenssanansanannrnnnns 1-13



ALPHANUMERIC INDEX

DEVICE PAGE DEVICE PAGE

Advanced BICMOS Technology (ABT) SN54ABT16500B SN74ABT16500B ................ 3-65
SN54ABT125  SN74ABT125 ................... SN54ABT16501  SN74ABT16501 ................. 3-73
SNG4ABT126  SN74ABT126 ......... SNS4ABT16540  SN74ABT16540 ................. 3-79
SNS4ABT240  SN74ABT240 ......... SN54ABT16541  SN74ABT16541 ................. 3-85
SN564ABT241  SN74ABT241 ... SN54ABT16543  SN74ABTI6543 ...ooeevnnnn... 391
SNS4ABT244  SN74ABT244 ... SN54ABT16600  SN74ABT16600 ................. 3-99
SNG4ABT245  SN74ABT245A .. SN54ABT16601  SN7AABT6601 . ....eevvnrn.... 3-105
SN54ABT273 SN74ABT273 ...,
SNS4ABT373 SNT4ABTaTS SN54ABT16623  SN74ABT16623 . ....ooveneen.... 3-111
SNS4ABT374 SN74ABT374 . SN54ABT16640  SN74ABT16640 .....oueneen.... 3-117
SNSAABTA77 SNTAABTAT7 .. SN54ABT16646  SN74ABT16646 ................. 3-123
SNSAABTS33 SNT4ABTS3S . SN54ABT16652  SN74ABT16652 ................. 3-133
SN54ABT534 SN74ABT534 SN54ABT16657  SN74ABTI6657 ........cevenn... 3-143
SN54ABT540 SN74ABT540 SN54ABT16821  SN74ABT16821 ......c.euvenn... 3-151
SNSAABTE41 SN74ABT541 SN54ABT16823  SN74ABT16823 ................. 3-157
SNS4ABT543 SN74ABT543 SN54ABT16825  SN74ABT16825 ................. 3-165
SN54ABT573 SN74ABT573 .. SN54ABT16827  SN74ABT16827 ...ovvennen... 3-171
SN54ABT574 SN74ABT574 SN54ABT16833  SN74ABT16833 .........uenn... 3-177
SN54ABT620 SN74ABT620 SN54ABT16841 SN74ABT16841 ................. 3-187
SN54ABT623A SN74ABT623 SN54ABT16843  SN74ABT16843 ................. 3-193
SN54ABT640 SN74ABT640 ...oevveaeennnns 2-117 SN54ABT16853  SN74ABT16853 ................. 3-201
SN54ABT646 SN74ABT646 ... SN54ABT16863  SN74ABT16863 ................. 3-209
SN54ABT646A  SN74ABT646A .. SN54ABT16952  SN74ABT16952 ................. 3-215
SN54ABT651 SN74ABT651 ... SN54ABT25245  SN74ABT25245 ................. 2-235
SN54ABT6E52 SN7AABTE52 ..o, SN54ABT32245  SN74ABT32245 ................. 5-3
SN54ABT652A  SN74ABTB52A .........cveenn.n. SN54ABT32316  SN74ABT32316 ................. 5-11
SN54ABT657 SN74ABT657 SN54ABT32318  SN74ABT32318 ........eeen.... 5-19
SN54ABT821 SN74ABT821 SN54ABT32501  SN74ABT32501 ........coven.... 5-27
SN54ABT823 SN74ABT823 ... SN54ABT32543  SN74ABT32543 ................. 5-35
SN54ABT827 SN74ABT827 ... SN54ABT162244 SN74ABT162244 ................ 6-51
SN54ABT833 SN74ABT833 ... SN54ABT162245 SN74ABT162245 ................ 6-57
SN54ABT841 SN74ABT841 SN54ABT162260 SN74ABT162260 ................ 6-63
SN54ABT843 SN74ABT843 SN54ABT162460 SN74ABT162460 ..........uvnn.. 6-71
SN54ABT853 SN74ABTSSS ... SN54ABT162500 SN74ABT162500 ................ 6-81
SN54ABT863 SN74ABT863 ... SN54ABT162501 SN74ABT162501 ....ouenven.... 6-89
SN54ABT2240  SN74ABT2240 .. SN54ABT162601 SN74ABT162601 «...v'veennn. ... 6-97
SN54ABT2241  SN74ABT2241 .................. SN54ABT162823 SN74ABT162823 .....o'ovuen.... 6-105
SN54ABT2244  SN74ABT2244 .................. SN54ABT162825 SN74ABT162825 ... ...ov....... 6-113
zzgzzggg; :zx::;g;;{ """"""""" SN54ABT162827 SN74ABT162827 ....ooev....... 6-119
:zg::g;::g? gs;::glgzg? Enhanced Transceiver Logic (ABTE/ETL)
SNS4ABTS402  SNTAABTS402 .. SN54ABTE16245 SN74ABTE16245................ 4-3
SNSAABTS403  SN74ABT403 oo SN54ABTE16246 SN74ABTE16246................ 4-11
SN54ABT16240  SN74ABT16240 .................
SN54ABT16241 SN74ABT16241 ... .. Futurebus+/Bus Transceiver Logic (FB+/BTL)
SN54ABT16244 SN74ABT16244A .... SN54FB1650 SN74FB1650 .......ccovvevnnnn. 7-3
SN54ABT16245 SN74ABT16245A .. .. SN54FB1651 SN74FB1651 .......ccvvvvven.n. 7-11
SN54ABT16260 SN74ABT16260 .....oovvvnenne. SN54FB2031 SN74FB2031 ......cccvvvvnnnnnn. 7-19
SN54ABT16373A SN74ABT16373A SN54FB2032 SN74FB2032 ...oevenenann.... 7-27
SN54ABT16374A SN74ABT16374A SN54FB2033 SN74FB2033A .....oenenennnnn, 7-35
SN54ABT16460  SN74ABT16460 ................. SN54FB2040 SN74FB2040 ......evvvennnnnn, 7-47
SN54ABT16470  SN74ABTI6470 ................. SN54FB2041 SN74FB2041 ....ooveniinnn.nn, 7-53

31
EXAS
’ INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1-3



ALPHANUMERIC INDEX

DEVICE PAGE DEVICE

Gunning Transceiver Logic (GTL) SN54LVT16244A SN74LVT16244A
SN54GTL16612  SN74GTL16612 ................. 12-3 SN54LVT16245A SN74LVT16245A ...
SN54GTL16616  SN74GTL16616 ................. 12~9 SN54LVT16373  SN74LVT16373
SN54GTL16921  SN74GTL16921 .......vvvuennn. 12-17 - SN54LVT16374  SN74LVT16374

) SN54LVT16500 SN74LVT16500

Low-Voltage Technology (LVT) SN54LVT16501 SN74LVT16501

" SN54LVT125 SN74LVT125 .. ... ..cooiiiinntn 9-3 SN54LVT16543 SN74LVT16543 ....
SN54LVT240 SN74LVT240 ......ccvvvnvennnn 9-9 SN54LVT16600  SN74LVT16600
SN54LVT241 SN74LVT241 . ... ..ot 9-21 SN54LVT16601 SN74LVT16601
SN54LVT244 SN74LVT244A .................. 9-27 SN54LVT 16646 SN74LVT16646
SN54LVT245 SN74LVT245 ...........coiennnn 9-39 SN54LVT16652  SN74LVT16652
SN54LVT273 SN74LVT273 ...t 9-51 SN54LVT16835  SN74LVT16835 ....
SN54LVT543 SN74LVT543 ...oiviiiinnnnnn 9-57 SN54LVT16952  SN74LVT16952 ....
SN54LVT573 SN74LVT573 .oovieiveeaennnn 9-65 SN54LVT162244 SN74LVT162244 ...
SN54LVT574 SN74LVT574 . ......ccoviiiin.. 9-71 SN54LVT162245 SN74LVT162245
SN54LVT639 SN74LVT639 ......cevvvnnnnnn. 9-77 SN54LVT162373 SN74LVT162373
SN54LVT646 SN74LVT646 .........ccvvvnnnn 9-83 SN54LVT162374 SN74LVT162374 ...
SN54LVT652 SN74LVT652 ........ovvuvnnn.. 9-93 SN54LVTZ240 SN74LVTZ240 .....
SN54LVT760 SN74LVT760 .........cccvvnnnn.. 9-103 SN54LVTZ244 SN74LVTZ244 .....
SN54LVT2952 SN74LVT2952 ..........cccuunnn 9-107 SN54LVTZ245 SN74LVTZ245 ..................

‘b’ TEXAS
INSTRUMENTS
1-4 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

INTRODUCTION

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

operating conditions and characteristics (in sequence by letter symbols)

Alge

Icex

li(hold)

Input capacitance
The internal capacitance at an input of the device

Output capacitance
The internal capacitance at an output of the device

Power dissipation capacitance

Used to determine the no-load dynamic power dissipation per logic function (see individual circuit pages):
Pp = Cpd Voc? f + Icc Voo

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.

Supply current

The current into* the V¢ supply terminal of an integrated circuit

Supply current change

The increase in supply current for each input that is at one of the specified TTL voltage levels rather than -
0VorVge.

Output high leakage current

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

Input hold current

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

High-level input current

The current into* an input when a high-level voltage is applied to that input.

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

Input/output power-off leakage current

The maximum leakage current into/out of the input/output transistors when forcing the mput/output to
45VandVgg=0V

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.

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.

‘V TExas
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

lozpu/pp Off-state (high-impedance-state) output current (of a 3-state output)

tais

ten

th

tPHL

tpHZ

tpLH

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.

Access time

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

Ciock cycle time

Clock cycle time is 1/fpax.

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, tgjs = tpHz Or tpLz. Open-collector outputs will change only if they are low
at the time of disabling, so tgis = tp|H-
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 if they are responding to data
that would cause the output to go low, so ten = tpHL-

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.
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 (tpg = tpHL Or tpLH)
Propagation delay time, high-to-low 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
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
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.
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

tpLz

tpzH

tpzL

ViH

ViL

VoH

VoL

ViTs

Vir-

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

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

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

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

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

High-levei 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.

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.

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, V7.

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, V..
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EXPLANATION OF FUNCTION TABLES

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

é)|é)9>N><')l<——>:—I
=

oL

pin
Toggle

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

it

high level (steady state)

low level (steady state)

transition from low to high level

transition from high to low level

value/level or resulting value/level is routed to indicated destination
value/level is re-entered

irrelevant (any input, including transitions)

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

the level of steady-state inputs A through H respectively

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

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

level of Q before the most recent active transition indicated by | or T
one high-level pulse
one low-level pulse

each output changes to the complement of its previous level on each active
transition indicated by { or T

persists so long as the input configuration is maintained.

If, in the input columns, a row contains H, L, and/or X together with T and/or 1, this means the output is valid whenever
the input configuration is achigved but the transition(s) must occur following the achievement of the steady-state
levels. If the output is shown as a level (H, L, Qg, or Qp), it persists so long as the steady-state input levels and the
levels that terminate indicated transitions are maintained. Unless otherwise indicated, input transitions in the opposite
direction to those shown have no effect at the output. (If the output is shown as a pulse, I 1- or I, the pulse follows

the indicated input transition and persists for an interval dependent on the circuit.)
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EXPLANATION OF FUNCTION TABLES

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

FUNCTION TABLE
INPUTS OUTPUTS
CLEAR MODE cLOCK SERIAL PARALLEL an Qs Q¢ Qp
S1 S0 LEFT RIGHT | A B C D
L X X X X X X X X X L L L L
H X X L X X X X X X | Qao QB0 Qco Qpo
H H H T X X a b c d a b c d
H L H T X H H H H H Qan QBn Qcn
H L H T X L L L L L J|L Qan QBn Qcn
H H L T H X X X X X |1Qn Qcn Qpn H
H H L T L X X X X X |ogn Qcn Qpn L
H L L X X X X X X X 1Qao QBo Qco Qpo

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

The second line shows that as long as the clock input remains low (while clear is high), no other input has any effect
and the outputs maintain the levels they assumed before the steady-state combination of clear high and clock low
was established. Since on other lines 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-low
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 Qp, data entered at B will be at
Qpg, 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 Qp, the previous levels of Qg and
Qg are now at Qg and Qp, respectively, and the data previously at Qp 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 S0 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 Qg is now at Qa, the previous levels of
Qg and Qp are now at Qg and Qg, respectively, and the data previously at Qa 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 S0 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.

Q‘ TEXAS
INSTRUMENTS

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



D FLIP-FLOP AND LATCH SIGNAL CONVENTIONS

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

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

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

1 1

s _

PRE ——DNs 5 iR —NR 5 _
‘ 2 Q 2 >~ Q
¢ ——Ject ¢ ————c1

3 _ 3
b ———{1D 6 _ b ———MN1p
4 Q@ 4 Q
R —YR PRE —Ns
LATCH LATCH
PRE LN P 5 CLR LI N
2 Q 2 Q
CLK 3—> c1 CLK ——3———> c1
p ——————y]1D 6 _ b —™p
4 P Q 4 Q
oA —1R PRE —Ns
FLIP-FLOP FLIP-FLOP

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

In digital system design, consideration must be given to thermal management of components. The small size of the
small-outline package makes this even more critical. Figure 1 shows the thermal resistance of these packages for
various rates of air flow. Figures 2, 3, 4, and 5 are derating curves for the DB package.

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

T, = Rea X Pr+ Ty

where:
Ty = virtual junction temperature
Rgya = thermal resistance, junction to free air
Pt = total power dissipation of the device (see Section 13, package thermal considerations)
Ta = free-air temperature
JUNCTION-TO-AMBIENT THERMAL RESISTANCE
Vs
AIR VELOCITY
130 T T T
,— 14-Pin D Package
120 t f ?
,— 16-Pin D Package
ol 7 ¥~ 2o owpecka
20-Pin ackage
100 a t t t
24-Pin DW Package
% \\ - 48-Pin
80 /— DL Package —]

AN /™S

60 Q

50 —

40

Rg JA —Junction-to-Ambient Thermal Resistance — °C/W

0 100 200 300 400 500 600
Air Velocity — FtMin

Figure 1
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THERMAL INFORMATION

DERATING CURVES FOR 210-MIL SHRINK SMALL-OUTLINE PACKAGE (DB)

1200 —T 1200 —T—T
1100 8 Pin 16 Pin
E
% 1000 £ 1000 §|~
I ! P
- e
.§ 900 .S %\ e e
® 800 T 800 Tk .
2 - =, \..\T.\
8 700 8 Y ==
& 600 & 600
: : ~
e 500k o . . S
£ ~l £ Air Velocity \\
3 400 3 400  (linear m/sec)
g 300 [ — ‘1 —— o c— = ]
= I —t— = ———— = (.75
i 200 In 200 — =05
n-n o — — = 0,25
100 =0
0 ol 1 1 1 1
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 Ta - Free-Air Temperature - °C
' Figure 2 Figure 3
1400 T T T 11 10T I O B I
n : n
2 2200 Air Velocity - = 2200 Air Velocity ]
€ 2000 (linear m/sec;) ? 2000 (linear mlse:) ]
1 — - — n—- o —
§ 1800 —_———— z0.75 ] § 1800F ———— =075 ]
| =05 _| 8§ 4600 — =05 _|
4 1600 =0.25 % — — =025
@2 = — — - —
a 1400 =0 a 1400 =
g 1200 & 1200
2 3 =l
S 1000 Sr=ts R T s e
E a0 s ass € soo = S
E ‘ =SS SISOy E g 2 x ~u
» — —_— » _—rX
2 600 Js% % 600 ‘\g...\.E
= =, — = [—
[ 1 3
400 400
of o2
200 200
0 . 0
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 Ta — Free-Air Temperature —°C
Figure 4 Figure 5
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FUNCTIONAL INDEX

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

List of additional Advanced System Logic data books:

AC and ACT Devices Advanced CMOS Logic Data Book SCADO001C
Advanced Logic Devices Advanced Logic and Bus-Interface Data Book SCYDO001
ALS and AS Devicest ALS/AS Logic Data Book SDAD001B
ATM and SONET DevicesT ATM and SONET Product Information SDNS023
BCT Devices BCT BiCMOS Bus-Interface Logic Data Book SCBD001B
CDC Devices Clock-Distribution Circuits Data Book SCAD004
F Devices F Logic (SN54/74F) Data Book SDFD001B
FIFO Devices High-Performance FIFO Memories Data Book SCADO003B
HC and HCT Devices High-Speed CMOS Logic Data Book SCLD001C
LV, LVC, LVT, LVTZ,

ALVC, CBT, and GTL Devices Low-Voltage Logic Data Book SCBDO03A
JTAG Devices Boundary-Scan Logic Data Book SCTD002
SPICE I/O Models Advanced Bus Interface SPICE 1/O Models SCBD004
Std TTL, LS, and S Devices TTL Logic Data Book SDLDOO1A

t Updated data book planned for this technology.

Contents
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Positive-NAND Gates ... ...ovut it i 1-15
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BUS TranSCeIVEIS ... .eeittte ettt i e et e 1-19
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FUNCTIONAL INDEX

Contents (Continued)

Page
TESTABILITY BUS-INTERFACE CIRCUITS .......ccvvivininnnrnnnninenns 123
IEEE 1149.1 (JTAG) Boundary-Scan Logic ..........ccooveiirennnnnn.. 1-23
FLIP-FLOPS AND LATCHES ........ciiiiiiirinsnnrntsnernesnsansnnnnns 1-24
Flp-FlOPS .ttt e e 1-24
=1 (o] 3 1= T 1-25
REGISTERS ......ciiiiiiiiiiiiitnrietaeaaraeanecnsanssasessanrnneans 1-26
Shift Registers . ..ot e e e 1-26
Register Files .. ..o oot i e e et et e 1-26
COUNTERS .....ciuiiiiiiiniininttntitsnssnssnsnasossossssnnssassnnes 1-27
Synchronous Counters — Positive Edge Triggered ...................... 1-27
Asynchronous Counters (Ripple Clock) — Negative Edge Triggered ....... 1-27
8-Bit Binary Counters With Registers ..............cooviiiiiiiiiin... 1-27
DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS ........... 1-28
Encoders/Data Selectors/Multiplexers . ...........ociiieiiiiiiiean... 1-28
Decoders/Demultiplexers . .......vviiiiiiii it 1-28
‘ COMPARATORS AND PARITY GENERATORS/CHECKERS ................ 1-29
L0003 o= 1= (o £ 1-29
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FUNCTIONAL INDEX

GATES
Positive-NAND Gates
DESCRIPTION | OUTPUT | TYPE TECHNOLOGY
ALS AS F HC HCT AC ACT BCT ABT Lv LvC
8 Input 30 v v v
13 Input 133 v
Dual 4 Input 20 v v v v
Triple 3 Input 10 v v v v +
‘00 v v v v v v +
11000 v v
Quad 2 Input 87 v
(0]] ’38 v v
132 v
1000 v
Hex 2 Input 804 v v
Quad 2 Input OoC ‘03 v v
Positive-AND Gates
DESCRIPTION | OUTPUT | TYPE TECHNOLOGY
ALS AS F HC HCT AC ACT | BCT | ABT Lv Lvc
oC 09 v
Quad 2 Input
7001 v
Dual 4 Input 21 v v v v
Triple 3 Input ‘11 v v v v
‘08 v v 4 v v v +
Quad 2 Input 1008 v
11008 v v
Hex 2 Input '808 v
v Product available in technology indicated
+ New product planned in technology indicated
Q‘ TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



FUNCTIONAL INDEX

GATES
Positive-OR/NOR Gates .
DESCRIPTION | OUTPUT | TYPE TECHNOLOGY
ALS AS F HC HCT AC ACT BCT ABT Lv LveC
32 v v v v v ) v +
/1032 v
Quad 2 Input 11032 ”; v
7032 4
Hex 2 Input 832 v (%4
Dual 5 Input 260 v
Triple 3 input 27 v v 14 v
‘02 v (4 v v v v +
Quad 2 Input oc 33 v
7002 v
11002 v
Hex 2 Input 805 v v
OR/NOR Gates
DESCRIPTION OUTPUT | TYPE TECHNOLOGY
ALS | AS F HC | HCT | AC | BCT | ABT Lv LvC
Quad 2-Input Exclusive-OR Gates ‘86 v v v v +
With Totem-Pole Outputs 11086 v
Quad 2-Input Exclusive-NOR Gates oD 266 v
INVERTING/NONINVERTING BUFFERS
Hex Inverters/Noninverters
TECHNOLOGY
DESCRIPTION | OUTPUT | TYPE
ALS AS F HC HCT AC ACT BCT ABT Lv LvC
‘04 v v v v v v +
'Uo4 v v +
11004 v v
Hex Inverters oC ‘05 v v
14 v v +
1004 v v
1005 v
OoC '35 (4
:g)r(\i nverters 11034 v v
oC 1035 v

v Product available in technology indicated
+ New product planned in technology indicated
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FUNCTIONAL INDEX

BUFFERS/DRIVERS AND BUS TRANSCEIVERS

Buffers/Drivers
TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS | AS F HC |HCT | AC | ACT | BCT | ABT | LVT | LV | LVC | ALVC
K 125 4 v v v v v +
Quad Buffers/Drivers 3S
126 v v v
Noninverting 3s '365 v
Hex Buffers/Drivers 367 v
Inverting ,
Hex Buffers/Drivers 3s 368 v
241 v v v v v v +
244 v v v v v v v v v v
11244 v v
3S -
Noninverting 1244 v
Octal Buffers/Drivers 25244 v
541 v v v v v v +
757 v
oC
760 v v v +
240 v v v v v v v v v +
Inverting 3S 11240 v v
Octal Buffers/Drivers 540 v v v v v +
OoC 756 v (%4
Inverting and
Noninverting 3s 230 v
Octal Buffers/Drivers
Octal Buffers/Drivers
With Input Pullup 746 [
Resistors
Noninverting 3s ‘827 v v
10-Bit Buffers/Drivers 29827 v v
| Inverting 38 ‘828 +
10-Bit Buffers/Drivers 29828 v v
16241 v v +
Noninverting ;
16-Bit Buffers/Drivers 3s 16244 v v 4 v + v
16541 v v + +
Inverting 3s 16240 v v +
16-Bit Buffers/Drivers 1716540 v v + +
Noninverting as '16825 v +
18-Bit Buffers/Drivers /16835 +
Noninverting ,
20-Bit Buffers/Drivers 3s 16827 v v +
Inverting ,
20-Bit Buffers/Drivers | o> | 16828 +
+ Product available in technology indicated
+ New product planned in technology indicated
‘V TEXAS
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FUNCTIONAL INDEX

BUFFERS/DRIVERS AND BUS TRANSCEIVERS

Universal Bus Transceivers (UBT™)/Universal Bus Exchangers (UBE™)

TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ABT BCT LvT Lv Lvc ALVC GTL

Noninverting 9-Bit 4-Port UBE™ 3S 16409 +
Noninverting 17-Bit UBT™
With Buffered Clock Outputs and Output oD 16616 v
Edge Control (OEC™)

16500 v v +

! . . 16501 v v +

Noninverting 18-Bit UBT™ 3S

16600 v + +

16601 v + +
Noninverting 18-Bit UBT™ ,
With Output Edge Control (OEC™) oD | 16612 v
Noninverting 36-Bit UBT™ 38 32501 v
Noninverting 16-Bit Tri-Port UBE™ 3s ‘32316 v
Noninverting 18-Bit Tri-Port UBE™ 3S 32318 v

8t UBT 162500 v

18-Bit UBT™ .
With Series Resistors on B Port 88 162501 v

162601 v
Noninverting 18-Bit UBT™ ,
With Parity Generators /Checkers 38 16901
SCOPE™ 18-Bit UBT™ 3S 18502 v +
SCOPE™ 20-Bit UBT™ 3S 18504 v +

v Product available in technology indicated
+ New product planned in technology indicated
‘V TEXAS
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FUNCTIONAL INDEX

BUFFERS/DRIVERS AND BUS TRANSCEIVERS

Bus Transceivers
TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS |AS | F |HC | HCT | AC | ACT | BCT | ABT | LVT | LV | LVC | ALVC | FB
Noninverting ,
Quad Transceivers 38 243 v v
Inverting ,
Quad Transceivers 38 242 v
245 v vV i|iv |Vv v v v v v v
1245 v
11245 v v
3S
25245 v v
Noninverting ’
Octal Transceivers 645 v v v v
1645 v
‘621 v
oC
641 v v
OC/3S | 639 v v +
620 v v
3s 623 v vV | v | v v v v
lnverting 640 v v (4 v v
Octal Transceivers 1640 v
oC ‘642 v
OC/3S | 638 v
Noninverting as ‘863 v v
9-Bit Transceivers 29863 v v
Noninverting )
10-Bit Transceivers 38 861
Noninverting 3s 16245 v | v v v v
16-Bit Transceivers 16623 v v
Noninverting 16-Bit
Transceivers, ,
3.3-V-to-5-V Level 38 1164245 +
Shifter
Inverting as /16640 v 4 v
16-Bit Transceivers 16620 v v
Noninverting ,
18-Bit Transceivers 38 16863 v
Inverting ,
18-Bit Transceivers 38 16864 v
Noninverting ,
20-Bit Transceivers 3s 16861 v
v Product available in technology indicated
+ New product planried in technology indicated
‘V TEXAS
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FUNCTIONAL INDEX

BUFFERS/DRIVERS AND BUS TRANSCEIVERS

Bus Transceivers {Continued)

TECHNOLOGY
DESCRIPTION | OUTPUT | TYPE
ALS |[AS | F |HC | HCT [ AC | ACT | BCT | ABT | LVT | LV | LVC | ALVC
543 4 (4 (%4 v +
’11543 v
as ‘646 v [4 v v : v 4 v +

Noninverting 652 v v v]v v iv]|v +
Octal Registered -
Transceivers 11652 viv

2952 v v v +

653 v

0OC/3s8

‘654 v

11544 v
Inverting 648 v v
Octal Registered 3S -
Transceivers 651 v | v v | v

2953 v

’16470 (4 v
Noninverting ) 16543 (%4 v (4 + +
16-Bit Registered 3s 16646 v v v + +
Transceivers 16652 v v + + +

’16952 v (4 + +
Inverting 16544 v
16-Bit Registered 3S ’16648 v
Transceivers 16651 v

'16474 v
Noninverting 16500 v v +
18-Bit Registered 38 16501 [ v +
Transceivers . 16600 v + +

/16601 (4 + +
Noninverting 1,
36-Bit Transceivers 3 32245 v
Noninverting ’32501 v |
36-Bit Registered 3s
Transceivers . '32543 v

657 v +

11657 v

3s
8-/9-Bit Bus 833 +
Transceivers /853 +
With Parity -
Checkers/ 29833 v v
Generators 29834 v
3S/0C
29853 v
29854 v v

v Product available in technology indicated
+ New product planned in technology indicated
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FUNCTIONAL INDEX

Bus Transceivers (Continued)

BUFFERS/DRIVERS AND BUS TRANSCEIVERS

DESCRIPTION

OUTPUT

TYPE

TECHNOLOGY

ALS

AS

HC

HCT

AC

ACT | BCT | ABT

LVT

LV [ LVC

ALVC

FB

Dual 8-/9-Bit

Bus Transceivers
With Parity
Checkers/
Generators

38

16833

16657

'16853

Noninverting 16-Bit
Tri-Port

Registered Bus
Exchangers

38

32316

Noninverting 18-Bit
Tri-Port

Registered Bus
Exchangers

3S

32318

7-Bit TTL/BTL
Transceivers

ocC

2041

8-Bit TTL/BTL
Transceivers

oC

2040

8-Bit TTL/BTL
Registered
Transceivers

oC

2033

9-Bit TTL/BTL
Competition
Transceivers

oC

2032

9-Bit TTL/BTL
Address/Data
Transceivers

oC

2031

17-Bit TTL/BTL
Universal Storage
Transceivers

oC

‘1651

18-Bit TTL/BTL
Universal Storage
Transceivers

oC

1650

v Product available in technology indicated

+ New product planned in technology indicated
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FUNCTIONAL INDEX

BUFFERS/DRIVERS AND BUS TRANSCEIVERS

MOS Memory Drivers/Transceivers

TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS | AS F AC | ACT | BCT | ABT | LVT | LVC | ALVC

2240 v v v
Octal Buffers/Drivers 3s L2241 v | ¥
With Series Resistors on Output 2044 v v v

2541 v
Octal Transceivers p
With Series Resistors on B Port 38 2245 v v
10-Bit Buffers/Drivers as 2827 v
With Series Resistors 2828 v
10-Bit Flip-Flops With Dual Outputs ,
and Series Resistors 38 162820 +
11-Bit Buffers/Drivers 3s '5400 v
With Series Resistors 5401 v
12-Bit Buffers/Drivers 3s '5402 v
With Series Resistors 5403 v
16-Bit Buffers/Drivers ,
With Series Resistors 38 162244 v
16-Bit Transceivers With Series Resistors 3s 162245 v
16-Bit D-Type Latches ,
With Series Resistors 38 162373
16-Bit D-Type Flip-Flops ,
With Series Resistors 83 162374 * +
4-to-1 Multiplexed/Demultiplexed
Registered Transceivers 3s 162460 v
With Series Resistors

162500 (4
18-Bit UBT™ ;
With Series Resistors on B Port 85 162501 v

162601 v +
18-Bit Bus-Interface Flip-Flops ,
With Series Resistors 33 162623 +
18-Bit Buffers/Drivers ,
With Series Resistors 88 162625 +
20-Bit Buffers/Drivers )
With Series Resistors 38 |n62827 +
12-to-24 Multiplexed D-Type Latches ,
With Series Resistors on B Port 35 162260 v

¢ Product available in technology indicated

+ New product planned in technology indicated
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FUNCTIONAL INDEX

TESTABILITY BUS-INTERFACE CIRCUITS

IEEE 1149.1 (JTAG) Boundary-Scan Logic

TECHNOLOGY
DESCRIPTION NO.OF | oytpuT | TYPE
BITS F HC HCT AC | ACT | BCT | ABT | LVT
) ’8240 v
Buffers/Drivers 8 38
8244 v
. 8 3s 8245 v v
Transceivers
. 18 3s 18245 v +
Transparent Latches 8 3S ‘8373 v
Flip-Flops 8 3s 8374 v
8543 v
8646 4
8 3S
8652 v
. . 8952 v
Registered Transceivers
18502 v +
18 3S 18646 v
18652 v +
20 3S ‘18504 v +
Test Bus Controllers 38 /8990 v
Digital Bus Monitors 3s 8994 v
Scan-Path Linkers 4 3S '8997 v
With Identification Buses 8 3S 8999 v
v Product available in technology indicated
+ New product planned in technology indicated
*i’
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FUNCTIONAL INDEX

FLIP-FLOPS AND LATCHES

Flip-Flops
TECHNOLOGY
DESCRIPTION | OUTPUT | TYPE
ALS | AS F HC [HCT | AC | ACT | BCT | ABT | LVT | LV | LVC | ALVC | GTL
Dual J-K 109 v-| v v v
Edge Triggered 112 v v | v +
‘74 v v (%4 [%4 [%4 v +
Duai D-Type
11074 v v
Dual 4 Bit 874 v v
D-Type 3s
Edge Triggered ‘876 v v
Quad D-Type 175 v v v v
174 v v v v v
Hex D-Type
378 v
o ‘374 (%4 4 (4 ['4 v ['4 v v +
ctal D-Type ,
True Data 3s 11374 v v
574 v v v v (4 v v v v +
Octal D-Type 273 v v | v v |v | v
True Data 3s 575 v (4
With Clear 874 v v
Octal D-Type
True Data ,
With Clock 877 viIiv|Y v
Enable
Octal DT 534 v v v
ctal D-Type )
Inverting 38 564 v
576 v (%4
Octal
Dual Ranked 3s ‘4374 (%4
True Data
Octal Inverting’ ,
With Clear 88 |57 | v
Octal Inverting ,
With Preset 88 |86 | v |V
825 v
Octal True Data 38
11825 [
) 823 v v v
9 Bit True Data 3S
’29823 v
10 Bit ’ ,
Noninverting 38 16820 +
10 Bit 38 ‘821 v (4 +
True Data 29821 v v
16 Bit ,
Noninverting 3S 16374 [4 v v v + +
18 Bit ,
Noninverting 38 16823 v v v +
v Product available in technology indicated
+ New product planned in technology indicated
¥ Texas
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FUNCTIONAL INDEX

FLIP-FLOPS AND LATCHES

Flip-Flops (Continued)

TECHNOLOGY
DESCRIPTION | OUTPUT | TYPE
ALS | AS F HC |HCT | AC | ACT | BCT | ABT | LVT | LV | LVC | ALVC | GTL
20 Bit 3s 16721 +
Noninverting 16821 v v +
20 Bit
Noninverting ,
With GTL I/O 0D | 116921 +
Levels
Latches
NO. TECHNOLOGY
DESCRIPTION | OF | OUTPUT | TYPE -
BITS ALS | AS F HC |HCT | AC | ACT | BCT | ABT | LVT | LV | LVC | ALVC
D-Type Edge
Triggered p
Inverting and 8 996 v
Noninverting
D-Type 8 38 ‘990 v
Transparent ,
Readback i 3s 992 v
Latch, True 10 38 994 v
D-Type
Transparent ,
With Clear, 8 38 |'e66 v
True Outputs
D-Type
Transparent
With Clear, 8 3S 667 v
Inverting
QOutputs
373 v v v v v v v v |+
D-Type 8 38 [11373 v | v
Transparent
True 573 v v v v 4 v v v v +
16 3S 16373 v v v + +
D-Type Dual
4 Bit ,
Transparent 8 8s 878 v v
True
D-Type 533 v v v
Transparent 8 38 563 v 4
Inverting /580 v v
Addressable 8 28 259 v v

v Product available in technology indicated
+ New product planned in technology indicated
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FUNCTIONAL INDEX

FLIP-FLOPS AND LATCHES
Latches (Continued)
NO. TECHNOLOGY
DESCRIPTION | OF | OUTPUT | TYPE
BITS ALS | AS F HC |HCT | AC | ACT |BCT | ABT | LVT | LV | LVC | ALVC
8 3s ‘845 v
84 ['4 v +
9 3s 8
'29843 v
D-Type ; )
True Inputs 10 3s 841 v v v +
29841 v v
18 3S 16843 + +
20 3S 16841 v v +
D-Type ,
Inverting Inputs 10 38 842 v
REGISTERS
Shift Registers
NO. OF TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
BITS ALS AS F HC HCT AC ACT | BCT Lv
Paralle! In, 4 194 v
Parallel Out, 8 299 v v
Bidirectional 323 v
Parallel In, Paraliel Out 4 ’195 v
Serial In, Paraliel Out 8 164 v v [%4
165 v 4
Parallel In, Serial Out 8
166 v v ,
Serial In, Parallel Out 8 3s '594 v
With Output Latches 595 v
Parallel Out 10 11898 v
N 8 3S 299 v v
Noninverting
9 3S 29823 v v
Register Files
) TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS AS F HC HCT AC ACT BCT ABT
Dual 16 Word x 4 Bits 3S ’870 v

v Product available in technology indicated
+ New product planned in technology indicated
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FUNCTIONAL INDEX

COUNTERS

Synchronous Counters — Positive Edge Triggered

PARALLEL TECHNOLOGY
DESCRIPTION TYPE
LOAD ALS AS F HC HCT AC ACT BCT
4 Bit Decade Up/Down Sync 568 v
‘161 v v v v
4 Bit Binary Sync '163 L v v v
561 v
169 v 4 (4
Sync
4 Bit Binary Up/Down 69 v :
2 © 191 v (4
Async
‘193 v v
§ Sync Clear | ‘869 v v
8 Bit Up/Down
Async Clear | '867 v v
Asynchronous Counters (Ripple Clock) — Negative Edge Triggered
PARALLEL TECHNOLOGY
DESCRIPTION TYPE “—
LOAD ALS AS F HC HCT AC ACT BCT
Dual 4 Bit Binary None ‘393 v
12 Bit Binary Sync ‘4040 v
14 Bit Binal Sync 4020 v
i y 4060 v
8-Bit Binary Counters With Registers
PARALLEL TECHNOLOGY
DESCRIPTION TYPE
LOAD ALS AS F HC HCT AC ACT BCT
Parallel Register Outputs 38 590 v
Parallel Register inputs 3S 11593 v
v Product available in technology indicated
+ New product planned in technology indicated
‘V TEXAS
INSTRUMENTS
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FUNCTIONAL INDEX

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS

Encoders/Data Selectors/Multiplexers

TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS | AS F HC | HCT | AC | ACT | BCT | ABT | LV | LVC | ALVC
‘167 v (%4 (%4 v v +
1568 4 v v v
298 (4
Quad 2-to-1
257 v v v v v +
35 [11257 ' v
258 v v v v
Hex 2-to-1 Universal ,
Multiplexers 38 857 v
‘163 v v v v
362 v
Dual 4-to-1
253 v v v v
3s
353 v
4-to-1 Registered ,
Transceivers 38 16460 v +
Cascadable Octals 148 v
‘161 v v (4 v
8-to-1 11151 v
3s 251 v ’ v v
16-to-1 38 250 v
12-to-24 Multiplexed ,
D-Type Latches 38 16260 v +
16268 +
12-to-24 Registered 3s '16269 +
Bus Exchangers 16270 +
16271 +
12-to-24 Multiplexed ,
Bus Exchangers 38 16272 +
Decoders/Demultiplexers
TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS | AS F HC | HCT | AC | ACT | BCT | ABT | LV | LVC
139 v v v +
Dual 2-to-4 11139 v
oC 156 v
Dual 2-to-4 for Battery ”
Backed-Up Memories 2414 v
138 v v v v | v v +
3-to-8
11138 v
3-to-8 With ,
Address Registers 187 v v +
4-to-10 BCD-to-Decimal 42 v

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

‘Vf TEXAS
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FUNCTIONAL INDEX

COMPARATORS AND PARITY GENERATORS/CHECKERS

Comparators
DESCRIPTION TYPE TECHNOLOGY
INPUT P=Q | P=Q | P>Q | P>Q | P<Q | OUTPUT | ENABLE ALS | AS F HC |HCT | AC | ACT | BCT

Yes | No | No No No oC Yes 518 v

8 Bit With 520 v

20-kQ No | Yes | No No No 28 Yes

Pullup 11520 v
No | Yes | No | Yes | No 28 No 682 v
No | Yes | No | No [ No 28 Yes 521 v v

8 Bit P

Standard No | Yes | No | Yes | No 28 No 684 v
No | Yes | No | No No 25 Yes ‘688 v v

8 Bit ”

Latched P No No | Yes | No | Yes 25 Yes 885 (%4

Address Comparators

OUTPUT TECHNOLOGY
DESCRIPTION TYPE
‘ ENABLE ALS AS F HC HCT | AC | ACT | BCT | ABT
16-Bit to 4-Bit Yes |677 v
12-Bit to 4-Bit Yes | '679 v

Parity Generators/Checkers

NO. OF TECHNOLOGY
DESCRIPTION BITS TYPE ALS AS F HC HCT AC ACT BCT ABT
280 v v v
Odd/Even 9 286 v
11286 v

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

{'? TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75285 1-29



FUNCTIONAL INDEX

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

Crossbar Technology (CBT)

TECHNOLOGY
DESCRIPTION TYPE oLoG
CBT
Dual 4 Bit With '244 Pinout ‘3244 v
8 Bit With "245 Pinout 3245 v
10-Bit Bus Exchanger 3383 v
Dual 5 Bit ‘3384 v
10 Bit With Precharged Outputs for Live Insertion 6800 +
18-Bit Bus Exchanger 16209 +
24-Bit Bus Exchanger 16212 +
12-Bit 3-to-1 Bus Select 16214 +
Synchronous 16-Bit-to-32-Bit FET Multiplexers 16232 +
16-Bit-to-32-Bit FET Multiplexers 16233 +
ARITHMETIC CIRCUITS
Parallel Binary Adders
TECHNOLOGY
DESCRIPTION | OUTPUT | TYPE
) ALS AS F HC HCT AC ACT BCT ABT
4 Bit 283 v
Accumulators, Arithmetic Logic Units, Look-Ahead Carry Generators
TECHNOLOGY
DESCRIPTION OUTPUT [ TYPE
ALS AS HC HCT AC ACT BCT ABT
4-Bit Arithmetic Logic Units: 181 v
Function Generator

v Product available in technology indicated
+ New product planned in technology indicated
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FUNCTIONAL INDEX

FIFO MEMORIES
First-In, First-Out Memories (FIFOs)
IPTION T NOLOGY
DESCRIPTIO| OUTPUT | TYPE ECHNOLO
SIZE TYPET LS ALS | AS F HC | HCT | AC | ACT | BCT | ABT
16 Words x 4 Bits u 38 232 v
225
16 Words x 5 Bits V] 3s 229 v
233 v
32 Words x 9 Bits B 3s '2238 v
64 Words x 4 Bits U 3s 234 v
236 v
64 Words x 5 Bits U 38 235 (4
64 Words x 8 Bits U 3s 2232 v
64 Words x 9 Bits U 3s 2233 v
, 781
64 Words x 18 Bits v.c 38 813 v
U 38 7814 (%4
3612
o | = [ :
64 Words x 36 Bits prvem v
u,C 3S
3613 v
2226 v
Dual 64 x 1 (o] 3S
2227 v
2228 v
Dual 256 x 1 o] 3s
2229 v
256 Words x 9 Bits u 3S 7200 v
uU,C 3s 7805 v
256 Words x 18 Bits
U 3s 7806 v
256 x 36 x 2 Bits B,C 38 3622 +
720
512 Words x 9 Bits v 38 7201 v
[V 3s 72211 v
U,C 3S 7803 v
512 Words x 18 Bits y 3s 7804 v
B,C 3s 7819 v
B 38 7820 v
512 Words x 32 Bits B,C - 3s ‘3638 v
) u,C 3s ’3631 +
512 Words x 36 Bits
B,C 38 3632 v
tU = Unidirectional
B = Bidirectional
C = Clocked
S = Synchronized
v Product available in technology indicated
+ New product planned in technology indicated
'b TEXAS
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FUNCTIONAL INDEX

FIFO MEMORIES

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

DESCRIPTION TECHNOLOGY
OUTPUT | TYPE
SIZE TYPET LS s ALS | AS F HC | HCT | AC | ACT | BCT | ABT
2235 v
B 3s
2236 v
1K Words x 9 Bits
U 338 7202 v
U,s 3s 72221 v
7801 v
. u,C 3S 7811 v
1K Words x 18 Bits
7881 +
U 3s 7802 v
1K Words x 36 Bits U, C 3S ‘3641 (4
1K x 36 x 2 Bits B,C 3S 3642 +
u,C 3S 7807 v
7203 v
2K Words x 9 Bits U 38
: 7808 v
u,s 3s 72231 v
2K Words x 18 Bits u,C 3s 7882 +
2K Words x 36 Bits u,C 38 ‘3651 +
U 3s 7204 v
4K Words x 9 Bits
U, S 3S 72241 v
4K Words x 18 Bits u,C 38 7884 +

tU = Unidirectional
B = Bidirectional
C = Clocked
S = Synchronized

v Product available in technology indicated
+ New product planned in technology indicated
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FUNCTIONAL INDEX

CLOCK-DISTRIBUTION CIRCUITS

Clock-Distribution Circuits (CDC)

TECHNOLOGY
DESCRIPTION TYPE
ALS AS F HC HCT AC ACT BCT ABT
3.3-V Hex Inverting ,
Clock Drivers/Buffers 203 v
Hex Inverting Clock Drivers/Buffers 204 v
) 208 v
Dual 1-to-4 Clock Drivers/Buffers -
209 v
Octal Divide-by-2 Clock Drivers 303 v
(6 inverting, 2 noninverting)
Octal Divide-by-2 Clock Drivers ,
(8 noninverting) 305 v
Octal Divide-by-2 Clock Drivers 304 v
(4 inverting, 4 noninverting)
328 +
1-to-6 Clock Drivers
‘329 (4
1-to-6 Clock Drivers '391 v
With Output Enable 392 v
'340 v
1-to-8 Clock Drivers
341 v
. . '337 v
1-t0-8, Divide-by-2 Clock Drivers
339 v
586 +
Phase-Locked Loop ;
1-to-12 Clock Drivers 2582 +
2586 +
v Product available in technology indicated
+ New product planned in technology indicated
ECL TRANSLATORS
ECL-to-TTL or TTL-to-ECL Translators
DESCRIPTION LEVEL TRANSLATION OUTPUT TYPE
ECL-to-TTL 3S 10KHT5541
Octal Bus Driver, Noninverting o
TTL-to-ECL OE 10KHT5543
Octal D-Tyoe Fiio-Flop. True ECL-to-TTL 3S 10KHT5574
ype Fip-riop, TTL-to-ECL OE 10KHT5578
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ABT Octals
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‘ABT125
‘ABT126
‘ABT240
‘ABT241
‘ABT244
‘ABT245
‘ABT273
‘ABT373
‘ABT374
‘ABT377
’ABT533
‘ABT534
‘ABT540
‘ABT541
‘ABT543
’ABT573
’ABT574
’ABT620
‘ABT623
‘ABT640
‘ABT646
‘ABT646A
"ABT651
’ABT652
’ABT652A
‘ABT657
‘ABT821
‘ABT823
‘ABT827
’ABT833
‘ABT841
‘ABT843
‘ABT853
’ABT863
"ABT2952
‘ABT25245
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SN54ABT125, SN74ABT125
QUADRUPLE BUS BUFFER GATES

WITH 3-STATE OUTPUTS
SCBS182B — FEBRUARY 1991 — REVISED SEPTEMBER 1994
® State-of-the-Art EPIC-11B™ BICMOS Design SN54ABT125. .. J PACKAGE
Significantly Reduces Power Dissipation SN74ABT125.. '36'33;.2%3“ PW PACKAGE
® ESD Protection Exceeds 2000 V Per
MIL-STD-883C, Method 3015; Exceeds el by
200 V Using Machine Model (C = 200 pF, 1al2 il 48_(!;
R=0)
1wylls  12fl4A
® Latch-Up Performance Exceeds 500 mA 20E[]4 11{] ay
Per JEDEC Standard JESD-17 2alls 10[] 30E
® Typical VoLp (Output Ground Bounce) 2y []s of] 3A
<1VatVgc=5V, Ty =25°C GND [}7 8]l 3y
® High-Drive Outputs (-32-mA Igy,
64-mAloy) SN54ABT125 ... FK PACKAGE
® Package Options Include Plastic (TOP VIEW)
Small-Outline (D), Shrink Small-Outline W ow
(DB), and Thin Shrink Small-Outline (PW) <8 ¢ 8I&
Packages, Ceramic Chip Carriers (FK), and
Plastic (N) and Ceramic (J) DIPs 3212019
1Y [J4 18[] 4A
description NC s 17[J NC
20E ] 6 16[] 4y
The °‘ABT125 bus buffer gates feature NC []7 15[} NC
independent line drivers with 3-state outputs. oa s 14[] 30E
Each output is_disabled when the associated o101 12 18
output-enable (OE) input is high. ) %9 Q %S

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

The SN74ABT125 is available in TI's shrink small-outline package (DB), which provides the same 1/O pin count
and functionality of standard small-outline packages in less than half the printed-circuit-board area.

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

NC - No internal connection

FUNCTION TABLE
(each buffer)

INPUTS OUTPUT
OE '

L

L

H

X - I|>»

H
L
Zz

EPIC-IIB is a trademark of Texas Instruments Incorporated.

g‘r‘c#fss OTHERWISE NOTEDM this dowmcmomlns PRODUCTION Copyright © 1994, Texas Instruments Incorporated

Products conform to

specifications per memuzms of Texas Inswmevlmlua dt:rs‘:lng “nzl b TEXAS
pramas.” INSTRUMENTS
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SN54ABT125, SN74ABT125
" QUADRUPLE BUS BUFFER GATES
WITH 3-STATE OUTPUTS

SCBS182B —~ FEBRUARY 1991 ~ REVISED SEPTEMBER 1994

logic symbolt logic diagram (positive logic)
— 1
10E ————NEN 1 3 10E —°
2 v 1Y
A ' 2 3
o€ " 6 1A 1Y
5 S ——
oA 2 2y \ |
aoE 12 8 20E
9 3y ,
A ————— 5 6
— 13 2A 2y
40— I 11
n 12 —— 4y V
10
30E
t This symbol is in accordance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12. aa 2 > 8 4y
13
40E
aa 2 - P LU

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

absolute maximum ratings over operating free-air tempefature range (unless otherwise noted)¥

Supply voltage range, VGG -« vevveevenernn. e e -05Vto7V
Input voltage range, Vi (see NOte 1) ... ot -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo ............. -05Vtob55V
Current into any output in the low state, lg: SNS4ABT125 ... .. ..ot 96 mA
SN74ABT125 ... et 128 mA

Input clamp current, Ik (V] <0) ottt e e e e -18 mA
Output clamp current, Iok (VO <0) ovin i et e -50 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .................... 1.25W
DB,PWpackage ............... 0.5W

Npackage .........covvvevnnnen 11w

Storage tempPerature raNge ... vuuet ettt ettt ettt i, -65°C to 150°C

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

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

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero. For more information, refer to the Package Thermal Considerations
application note in the 1994 ABT Advanced BiCMOS Technology Data Book, literature number SCBD002B.
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SN54ABT125, SN74ABT125
QUADRUPLE BUS BUFFER GATES
WITH 3-STATE OUTPUTS

SCBS1828 ~ FEBRUARY 1991 — REVISED SEPTEMBER 1994

recommended operating conditions (see Note 3)

SN54ABT125 | SN74ABT125 UNIT
MIN MAX| MIN MAX

\'[ole} Supply voltage 4.5 55 4.5 55 \Y
VIH High-level input voltage ‘ 2 A 2 v
ViL Low-level input voltage ,,@’a 0.8 \
V| Input voltage 0 &Yoo 0 Voo Vv
I0H High-level output current &, =24 -32| mA
loL Low-level output current g 48] 64| mA
At/Av Input transition rise or fall rate L 10 10| ns/V
At/AVcc  Power-up ramp rate 200 200 ps/V
TA Operating free-air temperature ' -55 126 | -40 85 °C

NOTE 3: Unused or floating inputs must be 