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IMPORTANT NOTICE

Texas Instruments Incorporated (T1) 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
current specifications in accordance with Tl'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.

Please be aware that Ti products are not intended for use in life-support
appliances, devices, or systems. Use of Tl product in such applications requires
the written approval of the appropriate Tl officer. Certain applications using
semiconductor devices may involve potential risks of personal injury, property
damage, or loss of life. In order to minimize these risks, adequate design and
operating safeguards should be provided by the customer to minimize inherent
or procedural hazards. Inclusion of Tl products in such applications is understood
to be fully at the risk of the customer using T devices or systems.

Tl assumes no liability for applications assistance, customer product design,
software performance, or infringement of patents or services described herein.
Nor does Tl warrant or represent that any license, either express or implied, is
granted under any patent right, copyright, mask work right, or other intellectual
propenty 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 © 1992, Texas Instruments Incorporated
Printed in the U.S.A. ‘

EPIC, EPIC-IIB, SCOPE, UBE, UBT, Widebus, Shrink Widebus, and
Widebus+ are trademarks of 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 Texas Instruments’ submicron Advanced
BiCMOS (ABT) process technology, assumes a prominent role as the key high-performance logic
needed in today’s workstation, personal and portable computer, and telecom systems. The goal
of this family of products is to provide to system designers a bus interface solution combining high
drive capability, lower power consumption, signal integrity, and propagation delays fast enough
to appear transparent with respect to overall system performance. Fine-pitch package options
simplify layout, reduce required board space, and decrease overall system costs. Novel circuit
design techniques add value over competitive solutions.

Welcome to the new Texas Instruments ABT Advanced Bus Interface Data Book. Included herein
is the broadest line of advanced bus products in the industry. Some of the products can be
considered general purpose, while others are designed to offer specific compatibility to IEEE
standard specifications. For the first time, 3.3-V products have been included along with
traditional 5-V offerings. However, the one feature common to all the products is performance in
the form of the EPICIIB™ submicron ABT process. It is part CMOS and part bipolar, but it is all
performance.

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 extremely 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, itis 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). Finally, circuit
design techniques builtinto 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 in Product Previews. Texas Instruments is also
evaluating many other devices for market introduction. Some of these are listed along with a
description of their function in tables at the front of each section. Please contact our hotline at
214-997-5202 if you are interested in learning more about our 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-IIB, UBT, and Widebus are trademarks of Texas Instruments Incorporated.
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PRODUCT STAGE STATEMENTS

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

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

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

The next statements must be used in combination:

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

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

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

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

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

INTRODUCTION

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

OPERATING CONDITIONS AND CHARACTERISTICS (IN SEQUENCE BY LETTER SYMBOLS)

C

Co

fmax

lee

Alge

lcex

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 loglcfunctlon (seeindividual circuit pages):
Pp =Cpq Vee? f + lce Vee-

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

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 input/output to
45VandVgc=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 thé output.

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

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

TExAs 'b
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

tais

ten

th

teHL

tpHz

tpLH

tpz

tpzy

tezL

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

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, tgis = tpHz or tpi z. Open-collector outputs will change only if they are low
at the time of disabling so tg;s = tp 4.

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, ter, = tpzy Or tpz . Open-collector outputs will change only if they are responding to data
that would cause the output to go low so, for them tgn = tpyL.

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 guaranteed. ‘
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 guaranteed.

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. (tyq = tpHL oF 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 a 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.

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 a high-impedance (off) state.

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

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

1-6
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

ViH

ViL

Vou

VoL

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 guaranteed.

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 guaranteed.

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.

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

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

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

TExas ‘b
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EXPLANATION OF FUNCTION TABLES

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

H

L

?

'
s

—
X

z

a.h

Qo

Qo

Qn
gl

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

n

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 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 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 1
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 ¢

persists so long as the input configuration is maintained.

If, in the input columns, arow contains H, L, and/or X together with 4 and/or |, 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, Qq, 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 outputis shown as a pulse, L or LI, the pulse follows

the indicated input transition and persists for an interval dependent on the circuit.)

1-8
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EXPLANATION OF FUNCTION TABLES

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

FUNCTION TABLE
INPUTS OUTPUTS
MODE SERIAL PARALLEL
CLEAR CLOCK QA QG Q¢ Qp
st So LEFT RGHT{A B C D
L X, X X X X X X X X|L L L
H X X L X X X X X X |0 Qg Qco Qoo
H H H 1 X X a b ¢ d]a b ¢ d
H L H t X H H H H H|H Qum Qs Qcn
H L H 1 X L L L L LJ]L Qam Qs Qo
H H L 1 H X X X X X |Qan Qcn Qpn H
H H L 1 L X X X X X |Qs\ Qcn Qpn L
H L L X X X X X X X |oa Qg 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 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 clockis 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 S0 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
Qg, 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 Q4 is now at Qg, the previous levels of Qg and
Qc 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 not 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.

TEXAS 'l?
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D FLIP-FLOP AND LATCH SIGNAL CONVENTIONS

'

Itis normal T 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
togolowis 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 hame conventions used by the original
manufacturers have been retained. That makes it necessary to designate the inputs and outputs of the inverting

’circuits Dand 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.

PRE ——DYs

[+
D

CLR

PRE
CLK

CLR

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

-

2 Q
—jC1 /

3 1D 6

4 > q
—— —NR

LATCH

1

—_— Ns 5

2 Q

> C1

8 1D 6

4 >——— @
——  NR

FLIP-FLOP

change together.

CLR
c
D

PRE

CIR
CLK
D

PRE

-

—_

(2N ]

—_—
—_—

&

C1
1D

LATCH

-

—_— N

[AIE ]

—_— D
— N

&

> C1
1D

FLIP-FLOP
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THERMAL INFORMATION

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

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

Ty=Reyax P71+ Ta (1)
where:

Ty =  virtual junction temperature

Reya =  thermalresistance, junctiontofree air

Pr =  total power dissipation of the device

Ta = free-airtemperature

The total power consumption can be determined from
Equation 2 for an AC device and Equation 3 for an ACT
device.

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

JUNCTION-TO-AMBIENT THERMAL RESISTANCE

Vs
AIR VELOCITY
130
S 1174-Pln I£ Packaée
120 t 1

1. |
e ,16-Pln I{) Package

110

—

/7 y |
S 20-Pin I%)W Pacliage

g

1
24-Pin 6W Package

\
\\
\

V4

AN S

80

NN N

60 K\/\ \
N

50 ~ \“‘

40

30

0 100 200 300 400 500 600
Air Velocity — Feet/Min

P =Vee x lec + (Cpd x Vec? x f) + Z(CLx Vec? x fo) Figure 1 @

Pt =Vee x [lec + (N x Alge x de)] + (de X VCC2 x f) + Z(Cy x VCC2 x fo) (3)
where:

Vcc =  supply voltage (5 V for typical, 5.5 V for maximum) (see Note 1)

lcc =  quiescent supply current (specified on device data sheet)

Coy =  power dissipation capacitance (from the device data sheet)

fi =  input frequency

C_L = outputload capacitance

fo =  output frequency

N = number of inputs driven by a TTL device

dc = dutycycle

Alcc = increase in supply current (specified on device data sheet)

NOTE 1: Insystem applications, Igg can be minimized by keeping input voltage levels less than 1 V for V)_and greater than Vg1V for Vi and

input rise and fall times less than 15 ns.

EPIC is a trademark of Texas Instruments Incorporated.

TEXAS ‘t’?
INSTRUMENTS

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



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 General Purpose Logic data books:

AC and ACT Devices Advanced CMOS Logic Data Book ’ SCAD001C
Advanced Logic Devices ~ Advanced Logic and Bus Interface Logic Data Book SCYDO001
ALS and AS Devices ALS/AS Logic Data Book SDADOQ01B
BCT Devices BiCMOS Bus Interface Logic Data Book SCBDO001A
F Devices F Logic (54/74F) Data Book SDFDO001B
FIFO Devices High-Performance FIFO Memories Data Book ‘ SCADO003
HC and HCT Devices High-Speed CMOS Logic Data Book . SCLDoo1C
SCOPE™ Devices SCOPE™ Product Information SSYV001
Std TTL, LS, and S Devices TTL Logic Data Book SDLDO01A
Contents
Page
GATES .t itiiiiiitniar o renaeronsssensensrnsasssnnssonsersnnsrsnns 1-14
Positive-NAND Gates . . ..ot e e 1-14
Positive-AND Gates ..........coviiiiiiiiii i 1-14
Positive-OR/NOR Gates .......c.iiiiiiiiiiiiiiiiiiiiinin i 1-15
OR/NOR Gates ...vvvt ittt ittt sttt e enanans 1-15
AND-OR Gates .......... e 1-15
INVERTING/NONINVERTING BUFFERS .......ciiovviiiininnnienniennnas 1~-16
Hex Inverters/Noninverters ..........covvuiviiiiiniiiiiniiinneens 1-16
BUFFERS/DRIVERS AND BUS TRANSCEIVERS ........cciicviiiniiennns 1-17
BUFfErS/DIVEIS . ot vttt e e e 1-17
Universal Bus Transceivers (UBT ™)/Universal Bus Exchangers (UBE™) .. 1-18
BUS TransCeIVErS . .......oiiiieiiiiini it eas 1-19
MOS Memory Drivers/TransSCeivers . ... ..o.ovvviiierte e vininnneenes.n 1-22
TESTABILITY BUS-INTERFACE CIRCUITS .......cciiiviiiiennarnnnennss 1-23
SCOPE™ Testability CircUItS . .. .....veveeii et ieiiieiiiainnnenens 1-23
FLIP-FLOPS AND LATCHES ......ciiiiierinrinrieinsrsorentenrsonsenans 1-24
Flp-Flops ..\t e i e s 1-24
Latches ......ccvviiiiii i e, e 1-26
TEXAS {’?
INSTRUMENTS
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FUNCTIONAL INDEX

Contents (continued)

Page
REGISTERS ....iviiiiiiiiiiirietitiatiiranciaenecinssnassianssasans 1-27
Shift Registers ....oovuii it i i e i e 1-27
Register Flles . ..ttt i e i e it e e e 1-27
COUNTERS ..iiiiiitiiiiiiitiiiianritnntsnsnsnnsnstnneernnsas e 1-28
Synchronous Counters — Positive-Edge-Triggered ...................... 1-28
Asynchronous Counters (Ripple Clock) — Negative-Edge-Triggered ... ..... 1-28
8-Bit Binary Counters With Registers ................coiiiiiiiiinn, 1-28
DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS ............ 1-29
Encoders/Data Selectors/Multiplexers .............ccoiiiiiiiiiiin... 1-29
Decoders/DemultipleXers ...........coovvueieiieniiniiiini i, 1-30
ShIfterS ..ot e 1-30
COMPARATORS AND PARITY GENERATORS/CHECKERS ................ 1-31
Comparators ..........oovveiiiiiiiiiiiins F 1-31
Address Comparators ... ...oeiiiii i e s 1-31
Parity Generators/Checkers ..............cooviiiiiiiiiiiiiiii i 1-31
ARITHMETIC CIRCUITS AND FIFOMEMORIES ........cvivvivinnininenn. 1-32
Parallel Binary Adders ..........coo i s 1-32
Accumulators, Arithmetic Logic Units, Look-Ahead Carry Generators .. ... 1-32
First-In, First-Out Memories (FIFOS) ..ot i, 1-32
CLOCKDRIVERCIRCUITS ...iiiiiiiiniiineiieianianineinsaennacnanins 1-33
ClockDrivers ... R TR 1-33
ECL TRANSLATORS .......... e 1-34
ECL-to-TTLor TTL-to-ECL Translators ...............cciiiiiieiinnt, 1-34
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INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

1-13



FUNCTIONAL INDEX

GATES
Positive-NAND Gates
TECHNOLOGY
DESCRIPTION | OUTPUT | TYPE
ALS AS F HC HCT AC ACT BCT ABT
‘30
8-Input v v v v
'11030 v v
13-Input '133 v v
Dual 2-Input '8003 4
11013 v
'20
Dual 4-Input v v Ld v
'40 (%4 v
11020 v v
10 v v v v
Triple 3-Input '1010 v
'11010 v v
'00 v v v v v
'11000 v v
'37 v
Quad 2-Input ocC ‘38 v v
132 4
'11132 v 4
' 1000 v
'804
Hex 2-Input v v
1804 v
'01 v v
Quad 2-Input ocC
'03 (4 v
Positive-AND Gates
DESCRIPTION | OUTPUT | TYPE TECHNOLOGY
ALS AS F HC HCT AC ACT BCT ABT
Triple 3-Input ocC 15 v
oC '09 v v
Quad 2-Input
'7001 v
21 v v v v
Dual 4-Input
11021 (4 v
11 v v v
Triple 3-Input v
11011 (%4 v
'08 v v v (4 v
Quad 2-Input '1008 v
'11008 v v
'808
Hex 2-Input - v v
'1808 v
NOTES:
v Product available in technology indicated
+ New product planned in technology indicated
Texas WP
EXAS
INSTRUMENTS
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FUNCTIONAL INDEX

GATES (continued)
Positive-OR/NOR Gates
TECHNOLOGY
DESCRIPTION | OUTPUT | TYPE - -
ALS AS F HC HCT AC ACT BCT ABT
Triple 3-Input '4075 v
'32 v (4 v v (4
'1032 v
Quad 2-Input
'11032 v v
'7032 v
'832
Hex 2-Input L4 v v
'1832 v
Dual 5-Input '260 v
27 v v
Triple 3-Input v v
11027 v v
'02 v v v (4 (4
oc '33 v
Quad 2-Input '36 v v
'7002 v
11002 v v
'805
Hex 2-Input v v v
'1805 v
OR/NOR Gates
TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS AS F HC HCT AC ACT BCT ABT
8-Input '4078 4
Quad 2-Input 86 v v v
Exclusive-OR Gates '11086 v v
With Totem-Pole Outputs 386 v
Quad 2-Input .
Exclusive-OR Gates oc 136
oD '266 v
'810
Quad 2-Input S
Exclusive-NOR Gates 11810 v v
'7266 v
oC 811
AND-OR Gates
TECHNOLOGY
DESCRIPTION OUTPUT | TYPE -
ALS AS F HC HCT AC ACT BCT ABT
Quad 4-2-3-2-Wide Input '64 v
Dual 2-Wide 2-Input, 3-Input '51 (4 v
NOTES:
v Product available in technology indicated
<+ New product planned in technology indicated
Texas W
EXAS
INSTRUMENTS
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FUNCTIONAL INDEX

INVERTING/NONINVERTING BUFFERS

Hex Inverters/Noninverters

TECHNOLOGY
DESCRIPTION | OUTPUT | TYPE
ALS AS F HC HCT HCU AC ACT BCT ABT
'04 v v v v v v
11004 v v
oC '05 v v
Hex Inverters 14 v
‘11014 v v
1004 v v
1005 (4
‘34 v
'11034 v v
Hex B
Noninverters oc 35 v
'1034 (4 (4
[o]¢] 1035 v
NOTES:
v Product available in technology indicated
<+ New product planned in technology indicated
Texas WP
EXAS
INSTRUMENTS
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FUNCTIONAL INDEX

Buffers/Drivers

BUFFERS/DRIVERS AND BUS TRANSCEIVERS

DESCRIPTION

OUTPUT

TYPE

TECHNOLOGY

ALS

AS

X
(¢}

HCT

AC

ACT

BCT

ABT

LT

Quad Buffers/Drivers

38

125

AN

v

'126

v

Noninverting Hex Buffers/Drivers

3s

'365

'367

Inverting Hex Buffers/Drivers

3s

'368

Noniriverting Octal Buffers/Drivers

3S

241

ASASAYASAYAS

11241

25241

244

11244

1244

'25244

AN

'465

'541

ocC

‘757

‘760

'25760

Inverting Octal Buffers/Drivers

38

'240

ASE A NA AN

11240

1240

AS

'26240

'466

'540

oC

‘756

'763

ANANA AN

Inverting and Noninverting
Octal Buffers/Drivers

3S

'230

oC

‘762

ANASANAN

Triple 4-Input AND/NAND Drivers

'11800

Triple 4-Input OR/NOR Drivers

'11802

Noninverting 10-Bit Buffers/Drivers

3S

'827

11827

'29827

Inverting 10-Bit Buffers/Drivers

38

'828

'11828

'20828

Noninverting 16-Bit Buffers/Drivers

38

16241

16244

AN

16541

ASNANAN

NOTES:

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

TEXAS ‘l?
INSTRUMENTS
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FUNCTIONAL INDEX

- BUFFERS/DRIVERS AND BUS TRANSCEIVERS (continued)

Buffers/Drivers (continued)

TECHNOLOGY
DESCRIPTION OUTPUT | TYPE - -
ALS | AS F HC | HCT | AC | ACT | BCT | ABT | LVT
16240
Inverting 16-Bit Buffers/Drivers 3s v L4 v
16540 v v
Noninverting 18-Bit Buffers/Drivers 3S '16825 v +
Inverting 18-Bit Buffers/Drivers 3s '16826 + + +
Noninverting 20-Bit Buffers/Drivers 3s 16827 v +
Inverting 20-Bit Buffers/Drivers 3s '16828 + +
Octal Buffers/Drivers '746 v
With Input Pullup Resistors 747 v
Universal Bus Transceivers (UBT ™)/Universal Bus Exchangers (UBE™)
TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS AS F HC HCT | AC ACT | BCT | ABT | LVT

'16500 +

"16500A v ‘
Noninverting 18-Bit )
Universal Bus Transceivers (UBT ™) 35 16501 v +

'16600 +

'16601 +
Noninverting 36-Bit 3 - ‘32500 +
Universal Bus Transceivers (UBT ™) 32501 +
Noninverting 16-Bit Tri-Port ,
Universal Bus Exchangers (UBE™) | 35 | 32316 +
Noninverting 18-Bit Tri-Port .
Universal Bus Exchangers (UBE ™) 38 32318 +

'162500 +
18-Bit Universal Bus Transceivers 162501 +
(UBT ™) With Series Resistors on 3s
B Port 162600 +

'162601 +
SCOPE™ 18-Bit B
Universal Bus Transceivers (UBT ™) 38 18502 ' +
SCOPE™ 20-Bit ,
Universal Bus Transceivers (UBT ™) 38 18504 *

NOTES:

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

UBT, UBE, and SCOPE are trademarks of Texas Instruments Incorporated.
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FUNCTIONAL INDEX

BUFFERS/DRIVERS AND BUS TRANSCEIVERS (continued)

Bus Transceivers

TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS | AS F HC | HCT | AC | ACT | BCT | ABT | LVT
Noninverting Quad Transceivers 3s '243 v v
ocC ‘758
Inverting Quad Transceivers v t
3s 242 v v
'245 v v v v v v v v
'1245 v
'11245 v v
3s 25245 v +
'25641 +
'645 v v
Noninverting Octal Transceivers v v
1645 v
'621 v v
oc |82 v v v v | v v v
11623 v v
'641 v v
OC/3S |'639 v v
'620 v v v
'11620 v v
'25620 +
3s '640 v v v v v v
'1640 v
Inverting Octal Transceivers '11640 v v
'25640 +
'622 v
oC '642 v v
'25642 v
OC/3S |'638 v v
True and Inverting 3s '11643 v v
Octal Transceivers oC 644 v
'863 +
Noninverting 9-Bit Transceivers 3S
'29863 v v
Inverting 9-Bit Transceivers 3s '29864 v v
. '861 ’ +
Noninverting 10-Bit Transceivers 3S
'29861 v v
. . '11862 v
Inverting 10-Bit Transceivers 3S
'29862 v
. ' '16245 v v v +
Noninverting 16-Bit Transceivers 3s
16623 v v v
'16640 ("4 v v
Inverting 16-Bit Transceivers 3s
'16620 v v +

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

TEXAS “?
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FUNCTIONAL INDEX

BUFFERS/DRIVERS AND BUS TRANSCEIVERS (continued)

Bus Transceivers (continued)

DESCRIPTION

OUTPUT

TYPE

TECHNOLOGY

ALS

AS

HC

HCT

AC

ACT

BCT

ABT

LVT

Noninverting 18-Bit Transceivers

3s

'16863

+

Inverting 18-Bit Transceivers

38

'16864

Noninverting 20-Bit Transceivers

3S

'16861

SIS

3S

'16862

+]+ ]+

Inverting 20-Bit Transceivers

Noninverting Octal
Registered Transceivers

3S

'11470

A

'543

+

'11543

'646

'646A

'11646

'25646

'652

11652

'25652

'2952

'2952A

oC

'647

0oC/3s

'653

'654

ANANAN

Inverting Octal
Registered Transceivers

3s

'544

11544

'648

'11648

'651

11651

AN

'2953

Noninverting 16-Bit
Registered Transceivers

3s

'16470

'16543

'16646

'16652

ANANAN

++|]|] |+

+ |+ ]+

'16952

ANANANANAN

+

Inverting 16-Bit
Registered Transceivers

3s

16471

'16544

'16648

'16651

L ANAN

'16953

+ |+ |+ + ]+

NOTES:

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

BUFFERS/DRIVERS AND BUS TRANSCEIVERS (continued)

Bus Transceivers (continued)

TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS | AS F HC | HCT | AC | ACT | BCT | ABT | LVT
'16472 v
16474 v
Noninverting 18-Bit as '16500 v +
Registered Transceivers 16501 v +
'16600 +
16601 +
Inverting 18-Bit as '16473 + +
Registered Transceivers 16475 v
Noninverting 36-Bit Transceivers 3s '32245 +
'32500 +
Noninverting 36-Bit .
Registered Transceivers 38 il +
'32543 +
'657 v v +
'659 v
'833 +
3s '834 +
'853 +
8-/9-Bit Bus Transceivers 854 T
With Parity Checkers/Generators
'899 v
'29833 v v
'29834
3s/oc v
'29853 v 4
'29854 v v
'16833 v v
Dual 8-/9-Bit Bus Transceivers )
With Parity Checkers/Generators e 16657 v v
'16853 v
Universal 3s '856 v
Transceivers/Port Controllers 877 v
Noninverting 16-Bit Tri-Port .
Registered Bus Exchangers 38 32316 +
Noninverting 18-Bit Tri-Port )
Registered Bus Exchangers 38 32318 +
NOTES:
v Product available in technology indicated
+ New product planned in technology indicated
Texas W
EXAS
INSTRUMENTS
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FUNCTIONAL INDEX

BUFFERS/DRIVERS AND BUS TRANSCEIVERS (continued)

MOS Memory Drivers/Transceivers

. TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS | AS F HC HCT | AC | ACT | BCT | ABT
] . '2623 v
Octal Transceivers With as ['2640 v
SOIiSS MSSISWis On Vlpul
'2645 v
'2240 v v v
'2241 (4 +
Octal Buffers/Drivers With B
Series Resistors on Output 38 2244 v v
'2540 v
'2541 v
Octal Transceivers With .
Series Resistors on B Port 38 2245 v +
Octal Latches With 8
Series Resistors on Output 38 2574 v
10-Bit Buffers/Drivers With as 2827 v
Series Resistors 2828 v
'2410 v
11-Bit Buffers/Drivers With 3s 2411 +
Series Resistors 5400 v
'5401 v
12-Bit Buffers/Drivers With 3s '5402 v
Series Resistors '5403 v
16-Bit Buffers/Drivers With '162240 +
N " 3s
Series Resistors 162244 +
162500 +
18-Bit Universal Bus Transceivers 162501 +
(UBT ™) With Series Resistors on 3s -
B Port 162600 +
'162601 +
12-to-24 Multiplexed D-Type Latches R
With Series Resistors on B Port 38 162260 +

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

- TEXAS {’f
INSTRUMENTS

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



FUNCTIONAL INDEX

TESTABILITY BUS-INTERFACE CIRCUITS

SCOPE™ Testability Circuits '
NO. OF TECHNOLOGY

DESCRIPTION OUTPUT | TYPE
BITS ALS | AS F HC | HCT | AC | ACT | BCT | ABT
' '8240A
Buffers/Drivers 8 3s v
'8244A . +
'8245 v
. 8 3s
Transceivers '8245A v
18 3S 18245 ’ +
Transparent Latches 8 38 '8373A v
Flip-Flops 8 3s '8374A ’ v
'8543 v
'8646
8 3s v
! '8652 v
'8952
Registered Transceivers v
'18502 +
18 3S '18646 +
'18652 +
20 3S 18504 +
Test Bus Controllers 3s '8990 4
Digital Bus Monitors 3S '8994 v
Scan Path Linkers 4 3s '8997 v
With ldentification Buses 8 3s '8999 v
NOTES:

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

' TEXAS "4‘
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FUNCTIONAL INDEX

FLIP-FLOPS AND LATCHES
Flip-Flops
DESCRIPTION OUTPUT | TYPE TECHNOLOGY
ALS AS F HC HCT | AC ACT | BCT | ABT
73 v
‘76 </
107 v
'109 v v v v
Dual J-K Edge-Triggered 11109 v v
112 v v v
11112 (4 v
113 v v v
114 v v
Dual D-Type 74 v v v v v
11074 v | v
7074 v
D 2 v
'7076 v
'874 v v
'11874 v v
Dual 4-Bit D-Type Edge-Triggered 3S '876 v v
'878 v v
‘879 4 v
"173 v
Quad D-Type "75 v v v v
' 11175 v v
Quad D-Type With Clock Enable 11379 v v
174 v | v v v
Hex D-Type "11174 v v
' 378 v [ v
Hex D-Type With Clock Enable 11378 v v
‘374 v 4 v v v v v
Octal D-Type True Data 3s 11374 v v
'574 v v 4 v 4 v v
273 v v v +
11273 v v
Vo\rfttl?'(?lezpe True Data 575 v v
3s ‘874 v v
'878 v v
Octal D-Type True Data 377 v v v v
With Clock Enable 11877 v v
NOTES:
v Product available in technology indicated
+ New product planned in technology indicated
s
TEXAS
INSTRUMENTS
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FUNCTIONAL INDEX

Flip-Flops (continued)

FLIP-FLOPS AND LATCHES (continued)

TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS AS F HC HCT | AC ACT | BCT | ABT | LVT
'534 v v v v v +
11534 v v
564
Octal D-Type Inverting 3s L4 v
'576 v v
'826 v
'29826 v
‘4374
Octal Dual-Ranked True Data 3s 7 v
11478 v v
877
Octal Inverting With Clear 3s v L4
‘879 v v
Octal Inverting With Preset 3s '876 v v
'825 v
Octal True Data 3s 11825 v
'29825 v
8-Bit Diagnostic Pipeline Register 3s '29818 v
'823 v +
9-Bit True Data 3s 11823 + +
'29823 v v
'824
9-Bit Inverting 3s v
'29824 v
'821 v +
18
10-Bit True Data 3s 21 v -
'11821 + (4
'29821 v 4
. : '822 v
10-Bit Inverting 3s
'29822 v
16-Bit D-Type True Data , '
With Clock Enable 16377 +
16-Bit Noninverting 3s '16374 v v v +
16-Bit Inverting 3s '16534 +
18-Bit Noninverting 3s 16823 + v +
18-Bit Inverting 3s '16824 + +
20-Bit Noninverting 38 16821 4 +
20-Bit Inverting 3s '16822 + +
NOTES:
v Product available in technology indicated
<+ New product planned in technology indicated
Toas W
EXAS
INSTRUMENTS
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FUNCTIONAL INDEX

FLIP-FLOPS AND LATCHES (continued)

Latches
NO. OF TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
BITS ALS | AS | F | HC |HCT | AC | AcT | BCT | ABT | vt
'75
Bistable 4 v
'375 4
D-Type Edge-Triggered "
Inverting and Noninverting 8 996 v
8 3s '990 v
D-Type Transparent
Readback Latch, True i 38 992 v
10 3s '994 v
D-Type Transparent 8 3s ‘991 v
Readback Latch, Inverting 9 38 '993 v
D-Type Transparent With ,
Clear, True Outputs 8 35 666 v
D-Type Transparent With .
Clear, Inverting Outputs 8 38 667 v
'373 v v v v v v v
8 3S 11373 v v
D-Type Transparent True '573 4 v v v v v v v
16 3s '16373 (4 v v +
32 3s '32373 +
D-Type Dual 4-Bit s s '873 v v
Transparent True 11873 v v
’533 v v v +
8 3s 11633 v v
D-Type ;
Transparent Inverting 563 v v
'580 (4 v
16 3S '16533 +
Dual 4-Bit ,
Transparent Inverting 8 38 860 v v
2-Input Multiplexed- 8 3s '604 v
28 259
Addressable 8 v v
Q 4724 v
'845 v
8 3s 11845 + +
29845 v
'843 v v +
D-Type True Inputs 9 38 1843 v
- u u
» P 29843 v
'841 +
10 . 88 v v
'29841 v v
18 3s '16843 +
20 3S 16841 v +
NOTES:
v Product availabls in technology indicated
+ New product planned in technology indicated
TEXAS 'V
INSTRUMENTS
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FUNCTIONAL INDEX

FLIP-FLOPS AND LATCHES (continued)

Latches (continued)

DESCRIPTION NO-OF | 5ytput | TYPE TECHNOLOGY
BITS ALS | AS | F | HC | HCT | AC | ACT | BCT | ABT | LVT
'846 .
8 . 3S v
'29846 v
'844
9 3s L4
D-Type Inverting Inputs 29844 v
» g op '842 (%4 v
10 3s
'29842 v
18 38 ‘16844 + +
20 3S '16842 + +
REGISTERS
Shift Registers
' NO. OF TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
BITS ALS AS F HC HCT AC ACT | BCT
194 4
Parallel-In 4 11194 v v
Parallel-Out ;
Bidirectional 8 299 v v
'323 v 4 +
Parallel-In Parallel-Out 4 195 v
Serial-In Parallel-Out 8 164 v v
' 165
Parallel-In Serial-Out 8 v v
'166 v + v
Serial-In Parallel-Out 5 as ‘594 v
With Output Latches - '595 v
Parallel-Out 10 11898 v v
o 8 3S '299 v
Noninverting
9 38 '29823 v
Register Files
TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS AS F HC HCT AC ACT BCT ABT
'870
Dual 16 Word x 4 Bits 3s 8 v
'871 - v
NOTES:
v Product available in technology indicated
+ New product planned in technology indicated
Texas W
EXAS
INSTRUMENTS
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FUNCTIONAL INDEX

COUNTERS

Synchronous Counters — Positive-Edge-Triggered

DESCRIPTION PR RoEr | TvPE TECHNOLOGY
ALS AS F HC HCT AC ACT BCT
'160 v
4-Bit Decade Sync 11160 v v
11162 v v
Sync 168 v
4-Bit Decade Up/Down '568 v
Async 190 v
161 v v 4 v
4-Bit Binary Sync 163 v v v |4
'561 v
169 v v v
Sync '569 v
4-Bit Binary Up/Down 8169 Ld
'191 v v
Async '11191 v ['4
'193 v v
Sync Clear |'869 v v
8-Bit Up/Down Async Clear '867 v v
11867 v
Divide-by-10 Counter Sync '4017 v
Asynchronous Counters (Ripple Clock) — Negative-Edge-Triggered
DESCRIPTION PARALLEL | ypp TECHNOLOGY
LOAD ALS AS F HC HCT AC ACT BCT
Dual 4-Bit Decade None '390 v
Dual 4-Bit Binary None '393 v
12-Bit Binary Sync '4040 v
’4020 v
14-Bit Binary Sync '4060 v
'4061 v
8-Bit Binary Counters With Registers
DESCRIPTION PARBLLEL | TvpE TECHNOLOGY
ALS AS F HC HCT AC ACT BCT
Parallel Register Outputs 3s 590 v
11590 v v
Parallel Register Inputs 3S '11593 v v
NOTES:
v Product available in technology indicated
+ New product planned in technology indicated
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
157 v v v v (4
11157 v v
158 v v v v
11158 "4 v
Quad 2-to-1 '208 v
257 v v v v v
11257 4 v
3s
'258 v v v v
'11258 v v
163 v v v v
11153 v v
'352 v v
Dual 4-to-1 11852 v v
'253 v v v v
as 11253 v v
'353 v
'11353 v v
S::\(/zr:;l1Multiplexer 38 857 v v
'151 v v v v
11151 v v
8-to-1 '251 v v v
35 ['11251 v v
'354 4
'250 v
16-to-1 38 '850 4
'851 v
Full BCD 147 ' v
Cascadable Octal 148 v
NOTES:
v Product available in technology indicated N
+ New product planned in technology indicated
- TExas {'P
INSTRUMENTS
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FUNCTIONAL INDEX

{

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS (continued)

Decoders/Demultiplexers

TECHNOLOGY .
DESCRIPTION OUTPUT | TYPE
ALS AS F HC HCT AC ACT BCT ABT
Dual 2-to-4 '239
'11239 4
Dual 2-to-4 139 v L4
) 11139 v v
[e]o] '166 v
138 v v v v
11138
3-t0-8 v v
'238 v
'11238 v v
3-t0-8 With 131 v v
Address Registers 137 v v
3-t0-8 With Address Latches '237 v
4-t0-10 BCD-to-Decimal 42 v
4-t0-16 154 v
4-t0-16 With 4514 v
Address Latches 4515 v
Dual 2-to-4 for Battery B
Backed-Up Memories 2414 v
Shifters
TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS AS F HC HCT AC ACT BCT ABT
4-Bit Shifter 3s '350 v
NOTES:
v Product available in technology indicated
<+ New product planned in technology indicated
i
INSTRUMENTS
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FUNCTIONAL INDEX

COMPARATORS AND PARITY GENERATORS/CHECKERS

Comparators
DESCRIPTION TECHNOLOGY
TYPE

INPUT | P=Q | P=Q | P>Q | P>0 | P<Q | OUTPUT | ENABLE ALS | AS [ F | HC |HCT | AC |ACT |BCT
4-Bit/8-Bit | Yes | No | Yes | No | Yes 2S No '85 v

Yes | No No No No oC Yes '518 4
! '520
8BitWith | No | Yes | No | No | No 2s Yes v L4
20-kQ 11520 v | v
Pullup No [Yes | No | No | No | ©OC Yes |'s22 v

No | Yes | No | Yes | No 2S No '682 v

Yes | No [ No | No | No oc Yes |['519 v

521

No | Yes | No No No 28 Yes L4 v
8-Bit 11621 v v
Standard | No | Yes | No | Yes | No 2s No |'684 v

No [ Yes | No [ No | No 28 Yes '688 %4 v

No | Yes | No No No oC Yes '689 %4
ﬁ-a?(l:th ed P No No | Yes No | Yes 28 Yes '885 %4
8-Bit -
Latched Yes | No | Yes | No | Yes L Yes '866 . (%4
Pand Q

- Address Comparators
TECHNOLOGY
pESCRIPTION | QUTPUT | rypp
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 OUTPUT | TYPE

BITS ALS | AS F HC | HCT | AC | ACT | BCT | ABT

v '280 v v v v
Odd/Even 9 '11280 . v ['4
Generators/Checkers 286 v
11286 v v

NOTES:

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

TExas “.’f
INSTRUMENTS
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FUNCTIONAL INDEX

ARITHMETIC CIRCUITS AND FIFO MEMORIES

Parallel Binary Adders

DESCRIPTION | OUTPUT | TYPE TECHNOLOGY
ALS AS F HC HCT AC ACT BCT ABT
4-Bit '283 v v
Accumulators, Arithmetic Logic Units, Look-Ahead Carry Generators
TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS AS F HC HCT AC ACT BCT ABT
181 v
4-Bit Arithmetic Logic Units: ‘11181 v v
Function Generator 381 v
'881 v
4-Bit Arithmetic Logic Units .
With Ripple Carry 382 v
32-Bit Look-Ahead )
Carry Generators 862 v
First-In, First-Out Memories (FIFOs)
DESCRIPTION OUTPUT | TYPE TECHNOLOGY
SIZE TYPE! LS S |ALS | AS F HC | HCT | AC | ACT | BCT | ABT
16 Words x 4 Bits U 3s '232B v
'225 v
16 Words x 5 Bits U 3s '229B v
© |'233B v
32 Words x 9 Bits B 3s '2238, v
3s '234 v
64 Words x 4 Bits V]
'236 v
64 Words x 5 Bits ] 3s '235 [
64 Words x 8 Bits U 3s '2232A v
64 Words x 9 Bits u 38 '2233A v
. uc 3s '7813 v
64 Words x 18 Bits
U 3s ‘7814 v
'7815
B,C 3s kil
'7816 +
64 Words x 36 Bits
‘7817 +
uc 3s
'7818 +
‘2226 +
Dual 64 x 1 (o] 3s
2227 +
NOTES:
tU = Unidirectional
B = Bidirectional
C = Clocked
v Product available in technology indicated
+ New product planned in technology indicated
Tixas WP
EXAS
INSTRUMENTS
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FUNCTIONAL INDEX

FIFO MEMORIES AND CLOCK DRIVER CIRCUITS

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

DESCRIPTION TECHNOLOGY .
OUTPUT | TYPE
SIZE TYPE? LS S |ALS | AS F HC | HCT | AC | ACT | BCT | ABT
2228
Dual 256 x 1 o] 3s +
'2229 +
,C S '78I
256 Words x 18 Bits v 8 05 v
U 3s '7806 v
u,C 3s '7803 4
U 3s ‘7804 v
512 Words x 18 Bits
B,C 3s ‘7819 v
B 3S '7820 v
512 Words x 32 Bits B,C 3S 7821 +
512 Words x 36 Bits B,C 3S '7822 +
'22
B 38 35 v
'2236 4
1K Words x 9 Bits ‘78
x 9 Bi u.c as 01 v
‘7811 v
U 3s '7802 v
1K Words x 36 Bits ucC 3s '7823 +
. uc 3s '7807 v
2K Words x 9 Bits
U 3S '7808 v
tU = Unidirectional
B = Bidirectional
C = Clocked
Clock Drivers
TECHNOLOGY
DESCRIPTION TYPE
ALS AS F HC HCT AC ACT BCT ABT
Hex Inverting Clock Drivers/Buffers '11204 v
Dual 1-to-4 Clock Drivers/Buffers 11208 v 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 v
329 v
. ) 337 +
1-to-8, Divide-by-2 Clock Drivers
'339 +
Phase-Locked Loop .
(41, 1=1/2x, 1-2x) 338 +
NOTES:
v Product available in technology indicated
+ New product planned in technology indicated
Texas @
- 1EXAS
INSTRUMENTS
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FUNCTIONAL INDEX

ECL TRANSLATORS

ECL-to-TTL or TTL-to-ECL Translators

DESCRIPTION LEVEL TRANSLATION OUTPUT TYPE
10KHT5538
oC
100KT5538
ECL-to-TTL
. . 10KHT5540
Octal Bus Driver, Inverting 3S
100KT5540
10KHT5542
TTLto-ECL OE
100KT5542
10KHT5539
oC
100KT5539
ECL-to-TTL
. . . 10KHT5541
Octal Bus Driver, Noninverting 3S
100KT5541
10KHT5543
TTL-to-ECL OE
100KT5543
. 10KHT5573
Octal D-Type Latch, True ECL-to-TTL 3s
100KT5573
10KHT5574
ECL-to-TTL 3S
. 100KT5574
Octal D-Type Flip-Flop, True
10KHT5578
TTL-to-ECL OE
100KT5578

1-34
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ABT OCTALS
Features Benefits

* EPICIIB™ BiCMOS process ¢ Sub-5-ns maximum propagation delays for
*  0.8-um CMOS core logic improved cycle time and performance

N .
* Bipolar output transistors Very low standby power consumption
® _32-/64-mA drive capability for high fanout and

¢ Industry-standard corner-pin Vgc and GND advanced backplane interface

pinout
- ® Drop-in replaceable to existing layouts and
o - o

40/85° characterization designs for easy upgradeability
* DIP, SOIC, and EIAJ SSOP package options ® Industrial temperature range for field
® Tl has established two alternate sources applications

® Flexible approaches for many
board-space-saving needs

® Standardization that comes from a common
product approach

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

DEVICE | PIN COUNT DESCRIPTION
'ABT563 20 Octal D-Type Transparent Latch
'ABT564 20 Octal D-Type Flip-Flop
'ABT648 24 Octal Registered Bus Transceiver
"ABT825 24 Octal Register
'ABT834 24 Octal Registered Bus Transceiver
'ABT845 24 Octal Latch
'ABT854 24 Octal Registered Bus Transceiver
'ABT864 24 9-Bit Transceiver

EPICIIB is a trademark of Texas Instruments Incorporated.
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SN54ABT125, SN74ABT125
QUADRUPLE BUS BUFFER GATES
WITH 3-STATE OUTPUTS

D3767, FEBRUARY 1991-REVISED OCTOBER 1992

¢ Space-Saving Package Option:
Shrink Small-Outline Package (DB)
Features EIAJ 0.65-mm Lead Pitch

* State-of-the-Art EPIC1B™ BiCMOS Design
Significantly Reduces Power Dissipation

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

® Typical Vg p (Output Ground Bounce) <1V
atVec =5V, Ta=25°C

¢ High-Drive Outputs (-32-mA lgy,
64-mAlg)

® Package Options Include Plastic
Small-Outline Packages, Ceramic Chip
Carriers, and Standard Plastic and Ceramic
300-mil DIPs

description

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

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

SN54ABT125...J PACKAGE
SN74ABT125...D, DB, OR N PACKAGE

(TOP VIEW)
10E[] 1 - 14] Vee
1A[2 13[] 4OE
1Y[]3 12]] 4A
20E[|4 11]] 4y
2A[l5 10[] 30E
2Y[le o[l 3A
GND[}7 8] 3Y

SNS4ABT125 , .. FK PACKAGE
(TOP VIEW)

<l6 o 8k

1v 4a 2 1 201918[ A
NC [Js 17[] NC
20E s 16[] 4Y
NC 07 15[] NC
2A []8 14[] 3OE
9 10 11 12 13
oM
X22%§
0]

NC-No internal connection

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

The SN54ABT 125 is characterized for operation over the full military temperature range of —55°Cto 125°C. The
SN74ABT125 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

(each buffer)
INPUTS OUTPUT
OE A Y
L H H
L L L
H X Y4
EPIC-1IB is a trademark of Texas Instruments Incorporated.
:iiggnuc; hl:l:fwan l‘r’u:m.pﬁ':n m{mf:‘n'::u mﬂ? |:‘ l:'n‘l f:v”r:aﬂ:;‘ :; . Copyright © 1992, Texas Instruments Incorporated
SFance o dincontinue nove procucts wihoutnatice, 1+ 1O 19 TEXAS #
INSTRUMENTS
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SN54ABT125, SN74ABT125
QUADRUPLE BUS BUFFER GATES
WITH 3-STATE OUTPUTS

D3767, FEBRUARY 1991-REVISED OCTOBER 1992

logic symbolt
e o EN 1 3
2 v 1y
" ———]
20E -———-‘55 | 6 2y
2A ——
sor 10 N 8
9 | I
A ——— 3y
soE 3 1
w 2 ————— av

1 This symbol Is in accordance with ANSI/IEEE Std 91-1984 and
|IEC Publication 617-12,

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

logic diagram (positive logic)

1

10E

1n 2 > S
4

20E

2a > > € v
10

30E ————O

an 2 | > 8 av
13

40E

an 2 > LIV

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

Supply voltage range, VoG « v vvvvnt e erneaetii it Cere e -05Vto7V
Input voltage range, V| (SEE NOtE 1) . ... oniiiei i e -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo .............. -05Vto55V
Current into any output in the low state, lo: SNS4ABT125 ............c.cooviiviiinnnnnns SR 96 mA
. SN74ABT125 ...t 128 mA

Input clamp current, Ik (Vi <0) .ooovvvinineniniinnn . e -18 mA
Output clamp current, Iog (VO < 0) .o ovtit ittt i et it r e -50 mA
Maximum power dissipation at Ta = 55°C (instill air): Dpackage ...........ooviiiiienieeninnnn.. 0.7 W
DBpackage .........c..vvvvninniinnns AN 04W

Npackage ........cooevviiiniinienneninnn, 11 W

Storage temperature range ....................

..... Cereriieeriieiiiiiiien .. —65°C to 150°C

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

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

recommended operating conditions (see Note 2)

SN54ABT125 | SN74ABT125 NIT
MIN MAX| MIN MAX v

Vee Supply voltage 4.5 5.5 45 5.5 \
VIH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \Z
\/ Input voltage 0 Vee 0 Vge Vv
loH High-level output current —24 -32| mA
loL Low-level output current 48 64 mA
At/Av Input transition rise or fall rate 10 10| nsiV
TA Operating free-air temperature —55 125 -40 85 °C

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

TEXAS ‘t’.’
INSTRUMENTS
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SN54ABT125, SN74ABT125

QUADRUPLE BUS BUFFER GATES

WITH 3-STATE OUTPUTS

D3767, FEBRUARY 1991—REVISED OCTOBER 1992

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

Ta =25°C SN54ABT125 | SN74ABT125
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX MIN MAX MIN  MAX
Vik Vec=45V, ||=-18mA -1.2 -1.2 -1.2 \'
Vcc=45V, lon=-3mA 25 25 25
Vec=5V, loy =-3 mA 3 3 3
Vou v
Vec =45V, loy=-24mA 2 2
Vec=45V, Ilon=-32mA of 2
Vec=45V, loL=48mA 0.55 0.55
VoL \"
Vec=45V, lgL=64mA 0.55% 0.55
I Vec=55V, V;=VgcorGND =1 +1 =1 HA
lozu Vec=565V, Vo=27V 50 50 50| WA
lozL Vee=565V, Vp=05V -50 -50 -50 HA
loFr Vec=0V, VijorVgs4.5V +100 100 pA
lcex Vec=55V, Vp=55V | Outputs high 50 50 50| pA
108 Vec=55V, Vo=25V —50 -100 -180| -50 -180| -50 -180| mA
Outputs high 1 250 250 250
lec Veg=55V, lo=0, Out;zuts |og« 24 30 30 30 n‘:\
V) = V¢ or GND -
Outputs disabled 0.5 250 250 250 uA
‘écc = 5'*: Vt Outputs enabled 1 15 1
3 29\;"‘)” a8 | pata inputs
1 A4V, .
Alcc Other inputs Outputs disabled 0.05 0.05 0.05 mA
atVeg or .
GND Control inputs 1.5 1.5 1.5
C Vi=25Vor0.5V 3 pF
Co Vo=25Vor0.5V 7 pF

t All typical values are at Vgg = 5 V.

# On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
T This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.

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

Vee=5V,
PARAMETER FROM TO ch 250(:' SNSAABT125 | SN74ABT125 | |\
(INPUT) (OUTPUT) AZ N
MIN TYP MAX| MIN MAX MIN MAX
t 29 41 1 5.4 1 4.6
PLH A Y ! ns
tPHL 1 25 4.6 1 5 1 4.9
t 1 £ 3 . 3
— oF v 29 42 1 52 A .
tpzL 1 25 6.2 1 6.9 1 6.8
t 1 38 5.4 X 1 6.
e o N 1 63 2|
tpLz 1.5 3.5 5 5 6 15 5.5
Tixas &
EXAS
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-5
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SN54ABT125, SN74ABT125
QUADRUPLE BUS BUFFER GATES
WITH 3-STATE OUTPUTS

D3767, FEBRUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

From Output
Under Test

CL =50 pF
(see Note A)

LOAD CIRCUIT FOR OUTPUTS

Input
(see Note B)

[
—l— Ly
tPLI.1 | : K*“'— toL

I ——— Vou
Output 1.5V 15V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

15V
oV

"

NOTES: A. Cy includes probe and jig capacitance.

TEST S1
teLn/teHL Open
teLz/tpzL 7V
teuz/tpzn Open

Output
Control
(low-level
enabling)

|
Output | | l_ :
Waveform 1 l 15V VoL +0.3V
Stat7Vv —_— =V,

(see Note C)

t
Output |

Waveform 2 | = — —— Vou
Von-0.3V
S1 at Open 15V oH
(see Note C) e —— -0V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the followmg characteristics: PRR = 10 MHz, Z, =50 Q, t, s 2.5 ns, ty< 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN54ABT126, SN74ABT126
QUADRUPLE BUS BUFFER GATES
WITH 3-STATE OUTPUTS

D3768, FEBRUARY 1991-REVISED OCTOBER 1992

State-of-the-Art EPIC-11B™ BICMOS Design
Significantly Reduces Power Dissipation

SN54ABT126. . .J PACKAGE
SN74ABT126... D OR N PACKAGE

(TOP VIEW)
ESD Protection Exceeds 2000 V Per O
MIL-STD-883C, Method 3015; Exceeds

' ’ 10E V

200 V Using Machine Model (C = 200 pF, . AE > 1aflace
R=0) 1Y[]3 12[] 4A
Typical Vg p (Output Ground Bounce) <1V 20E([]4 1[] 4y
atVec =5V, Tp=25°C 2A[]s  10[]30E
High-Drive Outputs (-32-mA gy, 2Y[ls 9{] 3A
64-mAlg)) GND[] 7 sf] 3Y

Package Options Include Plastic
Small-Outline Packages, Ceramic Chip
Carriers, and Standard Plastic and Ceramic

SN54ABT126 . . . FK PACKAGE

OP VIE
300-mil DIPs i W
w oW
<0 Q00
description -—rZ> %
The 'ABT126 bus buffer features independentline 1Y Qa2 2" 2 %aa
drivers with 3-state outputs. Each output is NC s 17 NC
disabled when the associated output-enable (OE) 20E s 16[] 4Y
input is high. Nc 17 15[] NC
To ensure the high-impedance state during power A8 o 04t 12 13° 30E
up or power down, OE should be tied to GND s T o T T
through a pulldown resistor; the minimum value of X209%S
the resistor is determined by the current-sourcing (zg z

capability of the driver.

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

NC—No internal connection

PRODUCT PREVIEW

FUNCTION TABLE
(each buffer)
INPUTS OUTPUT
OE A Y
H H H
H L L
L X Y4
EPIC-IIB is a trademark of Texas Instruments Incorporated. .
PRODUCT PREVIEW Information concerns products In the formative or . Copyright © 1992, Texas Instruments Incorporated
d“lc 3¢.§2’n§'.u°§..‘|’mm'¥:x.f l'r‘l.t’t:::;?:ti: md:r':u :hn: rl:h?t‘; T @
inge or discontinue thess products without notice. ms
INSTRUMENTS
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SN54ABT126, SN74ABT126
QUADRUPLE BUS BUFFER GATES
WITH 3-STATE OUTPUTS

D3768, FEBRUARY 1991-REVISED OCTOBER 1992

logic symbolt logic dlagram (positive logic)
1 1
10E EN 1 3 10E
A i i " 2 3
20E 6 1A 1Y
oA > b 2y ’ v
4
30E — 8 20E
9 ———— 3Y
3A 5 6
13 2A 2y
40E 42 I LIV L~
A 10
30E
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 9 8
IEC Publication 617-12. 3A P 3y
v 13
40E
- an —12 P LY
m Pin numbers shown are for D, J, and N packages. ‘
8 absolute maximum ratings over operating free-air temperature range (unless otherwise noted)#
cC Supply voltage range, Veg v vvevvnen e e e e -05Vto7V
9] Input voltage range, Vi (seeNote 1) ..........covviiiiiiiiiiiiiiiiine, e -05Vto7V
- Voltage range applied to any output in the high state or power-off state, Vg .............. -0.5Vto55V
Current into any output in the low state, lg: SN54ABT126 ...........ccciiiiiiiiiieniinennn, 96 mA
O . SNZAABTI26 ...'iieeieiiiiiiiiiiananeaeeneenns 128 mA
") Input clamp eurrent, Ik (Vi< 0) . oiriiini i i i i e it e e -18 mA
m Output clamp UITENE, IOk (VO < 0) .+t vttt et ee ettt ettt e eeann, —~50 mA
< Maximum power dissipation at T = 55°C (in still air): D package ......... P 0.7W
r_n NPackage .......covveeiiinreneeieninnann, 1.1W
E Storage tempPerature FANGE .. ...vevie et rie i rene e aeaaeeerneaaaneaanans —65°C to 150°C

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

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

recommended operating conditions (see Note 2)

SN54ABT126 | SN74ABT126

MIN MAX| MIN MAX UNIT
Vee Supply voltage 4.5 5.5 4.5 55 \
ViH High-level input voltage ' 2 2 \%
ViL Low-level input voltage 0.8 0.8 \
Vi Input voltage 0 Veo 0 Vce \
lon High-level output current —24 -321 mA
lov Low-level output current 48 64 mA
At/Av Input transition rise or fall rate 10 10| nsNV
Ta Operating free-air temperature -55 125 -40 85 °C

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

TEXAS #
INSTRUMENTS
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SN54ABT126, SN74ABT126

QUADRUPLE BUS BUFFER GATES

WITH 3-STATE OUTPUTS

D3768, FEBRUARY 1991-REVISED OCTOBER 1992

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

otherwise noted)

Ta=25°C SN54ABT126 | SN74ABT126
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN MAX| MIN MAX
Vik Vec=45V, ||=-18mA -1.2 -1.2 -1.2 \
Vec=45V, lgy=-3mA 25 25 25
Vec=5V, loy =—3mA 3 3 3
VoH \
Vec=45V, loy =—24 mA 2 2
Vee=45V, loy=-32mA 2t 2
Vec=45V, lgL=48mA 0.55 0.55
VoL \"
Veec=45V, lgL=64mA 0.55% 0.55
[ Vec =55V, V)= Vggor GND =1 =1 =1 A
lozn Vecc=55V, Vp=27V 50 50 50 A
lozL Vec=55V, Vp=05V -50 —-50 ~50 A
lorr Vec=0V, ViorVos45V +100 +100 HA
IcEX Vec=55V, Vp=55V | Outputs high 50 50 50| pA
105 Vcc=55V, Vp=25V -50 -100 -180{ -50 ~-180| -50 -180| mA
Outputs high 1 250 250 250 HA
l Vec=55V, lo=0. Outputs low 24 30 30 30| mA
cc V| =Vgg or GND P
Outputs disabled 0.5 250 250 250 HA
Al Vec=5.5V, Oneinputat3.4V, Outputs enabled 1.5 1.5 15| mA
cc Other inputs at Vg or GND Outputs disabled 50 50 50 HA
Ci Vi=25Vor05V 3 pF
Co Vo=25Vor05V 7 pF

T All typical values are at Vgc =5 V.

* On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
7 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.

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

Vee=5V,
PARAMETER FROM 10 T°° B SNS4ABT126 | SN74ABTIZ6 |
(INPUT) (OUTPUT) A=
MIN TYP MAX| MIN MAX| MIN MAX
[ ! ! 4
PLH A v 1 2.9 4.2 1 1 4 ns
tPHL 1 25 43 1 1 46
tpzH oF v 19 44 58| 19 19 65|
tezL 19 44 59| 19 19 65
tpHz oE v 1 3 5.2 1 1 5.8 ns
tpLz 1 3 49 1 1 65
Texas WP
EXAS
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-9
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SN54ABT126, SN74ABT126
QUADRUPLE BUS BUFFER GATES
WITH 3-STATE OUTPUTS

D3768, FEBRUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

0 TEST s1
(e}
From Output Open } tt:u‘k,ip;'t 07p\eln
Under Test GND
. teuz/tpzn Open
CL=50pF .
(see Note A)
= = = Output
Control
LOAD CIRCUIT FOR OUTPUTS (low-level
enabling)
______ Output
Input v
(see Note B) 15V 1.5V Waveform 1
| oV S1 at 7cV
| see Note
tpLH ) | L_J_ t ¢ )
| | THt Output
| ——— Vox Waveform 2
Output S1 at Open
p 1.5V 1.5V Vor (see Note C)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, = 50 Q, tr <2.5ns,ts25ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS "@
INSTRUMENTS
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SN54ABT240, SN74ABT240

OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS
SCBS098B-D3702, JANUARY 1991-REVISED OCTOBER 1992
® Space-Saving Package Option: SN54ABT240... J PACKAGE
Shrink Small-Outline Package (DB) Features SN74ABT240... DB, DW, OR N PACKAGE
EIAJ 0.65-mm Lead Pitch (TOP VIEW)
¢ State-of-the-Art EPIC-11B ™ BiCMOS Design 10E | v
Significantly Reduces Power Dissipation a1 [ ; ?g ] 28%
¢ Latch-Up Performance Exceeds 500 mA Per 2v4[] 3 18[] 1Y1
JEDEC Standard JESD-17 182 4 17[] 2A4
¢ Typical Vg p (Output Ground Bounce) <1V 2Y3[| s 16]] 1Y2
atVee =5V, Ta=25°C 1A3[]6  15[]2A3
¢ High-Drive Outputs (-=32-mA lgy, 64-mA Ig|) 2v2[| 7 14[] 1Y3
* Package Options Include Plastic 1A4ls  13f] 2A2
Small-Outline Packages, Ceramic Chip 2Yifle  12[J1Y4
Carriers, and Standard Plastic and Ceramic GND[[10  11[] 2A1
300-mil DIPs
description SN54ABT240. .. FK PACKAGE
(TOP VIEW)
These octal buffers and line drivers are designed < v~ (W o
specifically to improve both the performance and s |9>° 9]
density of 3-state memory address drivers, clock o o -
drivers, and bus-oriented receivers and 12142 2 1 201
transmitters. Taken together with the 'ABT241 and 2v3 15 17[] 274
'’ABT244, these devices provide the choice of . 1a3 f1s 16 1v2
selected combinations of inverting and ov2 f7 15[ 23
noninverting outputs, symmetrical OE (active-low 1a4 A8 14 1v3
output-enable) inputs, and complementary OE 10 11 1213
and OE inputs. s

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

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

The SN74ABT240 is packaged 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 SN54ABT240 is characterized for operation over the full military temperature range of —55°C to 125°C. The
SN74ABT240 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each buffer)

INPUTS OUTPUT
OE A Y
L

H L
L L H
H X Z

EPIC-IIB is a trademark of Texas Instruments Incorporated.

UNLESS OTHERWISE NOTED this document contalns PRODUCTION Copyright © 1992, Texas Instruments Incorporated

DATI? Information ggrr:nt L) o; ubllcaluo? date. ‘l:ro‘ducgs gontorm ml; %
specifications per the terms of Texas Instruments standard warranty. T

P p o g does not Include testing of all EXAS

pametie INSTRUMENTS
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SN54ABT240, SN74ABT240

OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS
SCBS098B-D3702, JANUARY 1991-REVISED OCTOBER 1992
logic symbolt logic diagram (positive logic)
1 1
10 ——— NEN 105
| rC (
2 2 18
1A1 > vh— " v 1A1 ; m
4 16
1A2 s ¥——1—4— 1v2 b
1A3 p ;—1;- 1Y3 1A2 4 g 16 1v2
1A ————— S Y4 |
14
188 — ; Y3
20E 19_5 EN
8 >[ 12
1 | C 9 1A4 1Y4
2A2 o >—5' 2Y2 19
2A3 p ;3 2v3 20E "D
2A4 P 2v4 |
:] 9
2A1 1 2Y1
1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and
|EC Publication 617-12. p
13 7
2A2 2Y2
' 5
2A3 L 5: 2v3
;[ 3
288 — 2va

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

Supply vOltage range, VoG « -« vttt e e —-05Vto7V
Input voltagerange, Vi(see Note 1) ... ...oierinii it et e e -05Vto7V
Voltage applied to any output in the high state or power-off state, Vo ..................... -05Vto55V
Current into any output in the low state, lg:  SN54ABT240 ............ccoiiiiiiieniinnannnn. 96 mA
SN74ABT240 .....cooiiriiiii e 128 mA

Input clamp cUrrent, Ik (Vi< 0) o ooirii ittt e e e et et et ane e ane e —-18 mA
Output clamp eurrent, ok (Vo < 0) vt ii ittt ittt e e r ettt iiiistsssananannneens —50 mA
Maximum power dissipation at T4 = 55°C (in still air): DBpackage ...............coovvviiiiinnnn, 0.5W
DW package ......... e 0.85W

Npackage ..........coovviiiiniiiinnnn., 1.3W

Storage temperaturerange ...........c.oiiiiniiiaan e e —65°C to 150°C

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

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

2-12

TEXAS ‘i'i
INSTRUMENTS
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SN54ABT240, SN74ABT240
OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS098B-D3702, JANUARY 1991-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT240 | SN74ABT240

MIN MAX MIN MAX UNIT
Vee Supply voltage 4.5 88 4.5 5.5 \
ViH High-level input voltage 2 2 v
ViL Low-level input voltage ,;3; 0.8 0.8 \")
V) Input voltage 0% Voo 0 Vo v
lon High-level output current L 24 -32| mA
loL Low-level output current E=i 48 64| mA
AYAv  Input transition rise or fall rate | Outputs enabled F 5 5| nsV
TA Operating free-air temperature "~ _55 125 -40 85 °C

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

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

Ta=25°C SN54ABT240 | SN74ABT240
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN MAX|{ MIN MAX .
Vik Vec=45V, | =-18 mA -1.2 -1.2 -1.2 \'
Vec =45V, lon=-3mA 25 25 25
Vec=5V, loy=-3mA 3 3
VoH \
Vec=45YV, lon =—24 mA 2 2
Vec=45V, lon =-32mA 2% 2
Vec=45V, loL =48 mA 0.55 0.55
Voo \
Vec=45V, loL =64 mA 0.55% 0.55
Iy Vee=5.5V, Vi =Vgc or GND =1 =1, +1 A
lozn Vec=5.5V, Vo=27V 50 S50 50| pA
lozL Veec=55V, Vo=05V -50 A#50 -50 A
loFF Vec=0V, ViorVg =45V +100 ,\“‘3: 100 | pA
Icex Vec =55V, Vo=55V | Outputs high 50 L 50 50| pA
Io$ Vec=55V, Vo=25V -50 -100 -180[ 450 -180| -50 -180| mA
Outputs high 1 250 | & 250 250
| Vec =55V, lo=0, 0 tp s Iofv 2 w0 30 N r:i
cc Vj = Vg or GND utpu
Outputs disabled 0.5 250 250 250 pA
Vec=55V, Data inouts Outputs enabled 1.5 1.5 1.5
Oneinputat 3.4V, | Lata inpul -
q i
Algc Other inputs at Outputs disabled 0.05 0.05 0.05| mA
Vg or GND Control inputs 1.5 1.5 1.5
G Vi=25Vor05V 3 pF
Co Vog=25Vor05V 8 pF
t All typical values are at Vgg = 5 V.
# On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
¥ This Is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
PRODUCT PREVIEW Information concerns products In the formative or
desn, e o doopaon, Couicorle aus it e \ U]
:ﬁ:rcm or discontinue .q" products without notice. o ’TEXAS
INSTRUMENTS ,
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-13



SN54ABT240, SN74ABT240
OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS0988-D3702, JANUARY 1991—REVISED OCTOBER 1992

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

Vec=5V,
PARAMETER FROM To ch P SN54ABT240 | SN74ABT240 |
(INPUT) (OUTPUT) AZ
MIN TYP MAX| MIN MAX| MIN MAX
1 2, 4.1 } . 4.8
tPLH A v 9 08 , 55 1 ns
tpHL 1.6 3.1 4.3 W55 16 48
trzn oF N 11 81 47| 08 75| 11 52 -
tpz 1.1 27 58| 408% 7.7 1.1 6.2
PHZ oF v 1.8 4.8 57 17 7 1.8 6.4 ns
tprz 1.6 4 54| 13 72| 16 58
PARAMETER MEASUREMENT INFORMATION
v
O TEST S1
00 t [5)
Under Test GND
nderfes touz/tpzH Open
CL=50pF
(see Note A)
= = = Output 3V
Control
LOAD CIRCUIT FOR OUTPUTS (low-level | A
enabling) | | —_— — 0oV
ezl [—
| | iz &
| [
—— e 35V
put T N\ qew 3V Wi ?mpu: I'N qsv ||
(see Note B) 1.5V 1.5V “s’ﬁ ::"7‘ v | : VoL +0.3 vV
I ov —— — Vo.
toLi ¢ N | | (see Note C). | tpuz—d! k.
! | K‘—"ﬂ—' tpHL pzH —P |
i | Output | __ __ _ Vou
| ——— Vou v;ive'oorm 2 Voy-03V
Output 15V 15V at Open 15V
VoL (seeNoteC) ____ S/ — — — -0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 Q, t; s 2.5 ns, ;s 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

PRODUCT PREVIEW Information concerns products In the formative or
unlfI 5Mu o;“ ‘I’".IaplT"?t C;A'rt:lc‘urllac data :!r;dﬂo':l:r %
specifications are n goals. Texas ments reserves the right to T

cmngtwdlscontlmo o’t:prommomnoﬂco. I EXAS .
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SN54ABT241, SN74ABT241

OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS
D3703, JANUARY 1991-REVISED OCTOBER 1892
® Space-Saving Package Option: SN54ABT241 ... J PACKAGE
Shrink Small-Outline Package (DB) Features SN74ABT241.. 'gg'\z‘é"' OR N PACKAGE
EIAJ 0.65-mm Lead Pitch (TOP VIEW)
¢ State-of-the-Art EPIC-IIB ™ BiCMOS Design 10E[] 1 > 20[] Ve
Significantly Reduces Power Dissipation 1At 2 19[] 20
® Latch-Up Performance Exceeds 500 mA Per 2va[l s 18]] 1Y1
JEDEC Standard JESD-17 1A2[] 4 17[] 2A4
* Typical Vorp (Output Ground Bounce) <1V 2y3[]s 16[] 1Y2
atVee =5V, Ta =25°C : 1A3[| 6 15[] 2A3
® High-Drive Outputs (-32-mA lgy, 64-mA lo;) avafl7  1af]1Y3
* Package Options Include Plasti hells  1sll2A2
ackage Options Include Plastic 2viflo 12[] 1Y4
Small-Outline Packages, Ceramic Chip GNDl 10 11fj2At
Carriers, and Standard Plastic and Ceramic
300-mil DIPs
(TOP VIEW)
These octal buffers and line drivers are designed < (W O W
specifically to improve both the performance and v IQ L9
density of 3-state memory address drivers, clock
drivers, and bus-oriented receivers and 1m2 142 2 Y 20
transmitters. Taken together with the 'ABT241 and 2v3 15 170 2a4
'ABT244, these devices provide the choice of 123 A s 16} 1v2
selected combinations of inverting and Cov2 17 15[] 2A3
noninverting outputs, symmetrical OE (active-low A4 Rs 12 1v3
output-enable) inputs, and complementary OE 9 10 11 1213
and OE inputs. e
L ' , s8=zxd
To ensure the high-impedance state during power - (N 5 IS

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

EPIC-IIB is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW Information concerns products In the formative or Copyright © 1992, Texas Instruments Incorporated

dnl&n phase of deveiopment. Characteristic data and other i
:ﬁ: fications are design goals. Texas Instruments reserves the right to T
nge or discontinue these products without notice. I ms
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SN54ABT241, SN74ABT241

OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS
D3703, JANUARY 1991-REVISED OCTOBER 1992
FUNCTION TABLES
INPUTS | OUTPUT
10E 1A 1y
L H H
LooL L
Ho X z

INPUTS OUTPUT

20E 2A 2y
H H
H L L
L X
logic symbolt logic diagram (positive logic)

; : 1
10E ————NEN A0E ({>
| C y
m 2| > vlb—— v 1A1 Zap B v
4 16
6
8

1A2 - 1Y2 b
1A3 % 4va 4 I ( 16
12 1A2 L~ 1Y2
1A4 ————— Y4
6 I 14
1A3 1Y3
19
20E —— ] EN
8 12
“ | C ° 1A4 1v4
2A1 ———] > v 2v1 '
282 2 : 7 ove
15 5 19 NGO
2A3 17 3 2Y3 20E l/
2A4 —8M8M8M8M8M88 ————— 2Y4
. 1 \[ 9
1 This symbol is in accordance with ANSYIEEE Std 91-1984 and A1 |~ 21
IEC Publication 617-12, )
13 7
2A2 ——— 2Y2
15 5
2A3 2Y3
17 3
2A4 2Y4

TEXAS *?
INSTRUMENTS

2-16 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN54ABT241, SN74ABT241
OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

D3703, JANUARY:1991-REVISED OCTOBER 1992

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

SUPPlY VOGO FANGE, VGG « « vttt it it iei e et caeaeiaesrineennsareeanaeennanss -05Vto7V
Input voltage range, V| (see Note 1) ................. PPN -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg ............... -05Vto55V
Current into any output in the low state, lo: SNS4ABT241 . .......... ..o .. 96 mA
SN74ABT241 ... . ittt 128 mA

Input clamp current, Ik (V1< 0) o oottt ittt iatsinentesraneettonnneneeansesssas ~18 mA
Output clamp current, Iok (VO < 0) « v vvntti it ii it i e eanes —50 mA
Maximum power dissipation at Tp = 55°C (in still air): DBpackage .................ccoiiiinnnn 0.5W
DWpackage ......covvvvvvniiiinnninnnnns 0.85W

Npackage .......coovviniiiiinninninnnnes 1.3W

Storage temperature range ...........cciiiiiiiiiiiiiii i i e e —-65°C to 150°C

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

NOTE

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

recommended operating conditions (see Note 2)

SN54ABT241 | SN74ABT241 UN
MIN MAX| MIN MAX d
Vee Supply voltaye 45 5.5 4.5 5.5 v
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
Vi Input voltage 0 Vg 0 Vee \2
loH High-level output current 24 -32 mA
loL Low-level output current 48 64 mA
At/Av Input transition rise or fall rate | Qutputs enabled 5 5| nsiV
TaA Operating free-air temperature —-55 125 | -40 85 °C
NOTE 2: Unused or floating inputs must be held high or low.

TEXAS {'f
INSTRUMENTS
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SN54ABT241, SN74ABT241
OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

D3703, JANUARY 1991-REVISED OCTOBER 1992

electrical characteristics over recommended operating free-alr

temperature range (unless
otherwise noted)

M3IA3Hd 1ONAOHd

Ta=25°C SN54ABT241 | SN74ABT241
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN MAX| MIN MAX
Vik Vec=45V, l|=-18 mA -1.2 -1.2 -1.2 \
Vec=45V, loy=-3mA 25 2.5 25
Vec=5V, loy=—3mA 3 3 3
Vou \
Vec=45V, loy=—24 mA 2 2
Vec=45V, lon=-32mA 2% 2
Vee=45V, loL=48 mA 0.55 0.55
VoL \
Vec=45V, loL = 64 mA 0.55% 0.55
l Vec=55V, Vi=VgcorGND 1 +1 +1 pA
lozn Vec=5.5V, Vo=27V 50 50 50 pA
lozL Vec=55V, Vo=05V -50 -50 -50| pA
lorr Vee=0V, ViorVo =45V +100 =100 | pA
lcex Vec=55V, Vo=55V | Outputs high 50 50 50| pA
oS Voc=55V, Vo=25V 50 -100 —180| -50 -180| -50 —180| mA
Outputs high 1T 250 250 250 | pA
Vec=565V, lo=0,
lcc V; = Ve or GND Outputs low 24 30 30 30| mA
Outputs disabled 05 250 250 250 | pA
Vee=55V, Data inputs Outputs enabled 1.5 15 1.5
Oneinput at3.4 Vv, | Datainpu "
1 ’
Algg Other inputs at Outputs disabled 0.05 0.05 0.05| mA
Vecor GND Control inputs 1.5 15 1.5
Ci V)=25Vor05V 3 pF
Co Vo=25Vor05V 8 pF

t Al typical values are at Vog = 5 V.
# On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.

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

Vec=5V,
PARAMETER FROM To T°° asrc SN54ABT241 | SN74ABT241 |
(INPUT) (OUTPUT) AZ
MIN TYP MAX| MIN MAX| MIN MAX
1 ] 4, X . 4.6
PLH A v 1 26 1 08 53 1 ns
tPHL 1 29 42| o8 5 1 4.6
1 A 4, 6.3 1 7] 14 6.8
PZH OEorOE - Y ! 3 ns
tpzL 13 43 58 1 7] 13 68
t 16 46 61| o8 79| 16 741
PHz OE or OE Y ns
tpiz 1 39 54| 08 62 1 5.9
Tixas WP
EXAS
INSTRUMENTS
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SN54ABT241, SN74ABT241
OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

D3703, JANUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

° TEST S1
[e]
From Output Open :';UL;//:::L' O7p \e,n
Under Test GND :
nder Tes! toHz/tpzn .| Open
CpL=50pF ‘
(see Note A)
= = = Output
. Control
LOAD CIRCUIT FOR OUTPUTS (low-level
enabling)
Output l 7 }
hput - T ——— 3v utpu | b
(see Note B) 15V X115V et P RNV Vo +03V,
1 ov —— — VoL
I (see Note C) | torz—dl k_
tor —e——3 | PHZ
PLH ! | H—d‘— tpHL PZH —"{ l
| | Output o _ _ Vou
| — —— Vou Waveform 2 | Von-0.3V
Output - 15V 15V S1 at Open 1.5V
VoL (see Note C) _—— -0V
VOLTAGE WAVEFORMS ) VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance. -
B. Allinput pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Z, =50 ©, t, < 2.5 ns, ;s 2.5 ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TExXAS Q?
INSTRUMENTS
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SN54ABT244, SN74ABT244

OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS
SCBS099B-D3655, JANUARY 1991-REVISED OCTOBER 1992
® Space-Saving Package Option: SN54ABT244.. . J PACKAGE
Shrink Small-Outline Package (DB) Features SN74ABT244.. . o OR N PACKAGE
EIAJ 0.65-mm Lead Pitch (TOP VIEW)
¢ State-of-the-Art EPIC-11B ™ BiCMOS Design 10E(] 1 U 2ol V.
Significantly Reduces Power Dissipation 1A1[ 2 1ol] 28%
¢ Latch-Up Performance Exceeds 500 mA Per 2vafl s 18] 1Y1
JEDEC Standard JESD-17 1a2[] 4 1701 224
. ® Typical Vo p (Output Ground Bounce) <1V 2Y3[] s 1)) 12
atVec =5V, Tp=25°C 1A3[ 6 15[] 2A3
® High-Drive Outputs (-32-mA lgy, 64-mA lgp) 2va2[7 14[) 1Y3
~ ® package Options Include Plastic 1A4[ls  13f] 2A2
Small-Outline Packages, Ceramic Chip 2¥ifls  12f1v4
Carriers, and Standard Plastic and Ceramic GND[10  11]] 2A1
300-mil DIPs
description snsma*r(g:&; v g\':l) PACKAGE
These octal buffers and line drivers are designed < - Im 13 Im
specifically to improve both the performance and % 2OPR
density of 3-state memory address drivers, clock
drivers, and bus-oriented receivers ~ and 1m2[14° 2 1 2%
transmitters. Taken together with the 'ABT240 and 2v3 f1 5 17[] 2A4
'ABT241, these devices provide the choice of 1A3 6 18] 1Y2
selected combinations of inverting and av2 fi7 15[] 2A3
noninverting outputs, symmetrical OF (active-low 1a4 R s 1a[] 13
output- enable) inputs, and complementary OE 9 10 11 1213
and OE inputs. L
o . . s9z3g
The 'ABT244 is organized as two 4-bit buffers/line NG N

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.

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

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

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

FUNCTION TABLE
(each buffer)
INPUTS OUTPUT
OE A Y
L H H
L L H
H X 4
EPIC-IIB is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA information Is current as of publication date. Copyright © 1992, Texas Instruments Incorporated
I:{.o:;.c:; m:;ny.!o specifications per mdtoc.r:nml exas Imtrmluurg: T @
testing of all parameters. EXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 ‘ 2-21



SN54ABT244, SN74ABT244

OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS
SCBS099B-D3655, JANUARY 1991—REVISED OCTOBER 1992
logic symbolt Idgic diagram (positive logic)
1v 10E 1
10E —————DEN
| C \C'_'
2 18
a2 > v LI 1A1 P m
4 16
1A2 . ” 1yv2 1
\/E 16
1A3 1Y3 4 ‘
s 12 1A2 1Y2
1A4 ——— F——— 1Y4 |
6 N ® 1
1A3 1Y3
20E _19—5 EN /
8 4 12
“ 9 C 0 1A4 P 1Y4
2A1 ————— > v 2Y1
13 7 ‘
2A2 - 2Y2 -
15 5 19
2A3 L 2Y3 20E
17 3
2A8 ———— - 2v4 |
. 1 [\[ 9
2A1 2Y1
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and l/
IEC Publication 617-12. v‘ 7
2n2 —2 2v2
- /
2A! 15 : 5 2Y3
3 ’//'
288 — : 3 ava
|~

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

SUPPIY VOREGE TaNGE, VoG v v v vttt ettt ittt ettt st e et aneeanreraneeesneeannens -05Vto7V
Input voltage range, Vi (See Note 1) .. ... vri i e e -05Vto7V
Voltage applied to any output in the high state or power-off state, Vg ..................... —-05Vto55V
Current into any output in the low state, lo: SN54ABT244 ..........cciviiiiiiiiiiiiiinns, 96 mA
SN74ABT244 ... ... it 128 mA

Input clamp current, Ik (Vi< 0) oo oneei e e e e e -18 mA
Output clamp current, logk (Vo < 0) - i v it e e it it i nnans —-50 mA
Maximum power dissipation at T = 55°C (in still air): DBpackage .......:...cccevviiiiininnnnn. 05W
DWpackage ...........covviiiiiiiinnn 0.85W

Npackage .......coovvviiiiiiiinniiennnnen 1.3W

Storage temperature range ..........ouvinet ittt it i e —-65°C to 150°C

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

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
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SN54ABT244, SN74ABT244
OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS099B-D3655, JANUARY 1991-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT244 | SN74ABT244 UNIT
MIN MAX| MIN MAX

Vee Supply voltage ¢ 4.5 5.5 4.5 5.5 v
ViH High-level input voltage 2 2 \Y
Vi Low-level input voltage 0.8 0.8 v
V) Input voltage 0 Vee 0 Vee v
loH High-leve! output current -24 -32 mA
loL Low-level output current 48 64 mA
AYAV Input transition rise or fall rate 5 5| nsNV
Ta Operating free-air temperature -55 125 -40 85 °C

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

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

otherwise noted)

Ta=25°C SN54ABT244 | SN74ABT244
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN MAX| MIN MAX
Vik Vec =45V, lf=-18 mA -1.2 -1.2 -1.2 \%
Vec=45V, lon=—3mA 25 25 25
’ Vec=5V, loH=—3mA 3 3
Vou v
Vec=45V, loy=—24 mA 2 2
Vec=45V, loy=-32mA 2t 2
Vec=45V, loL = 48 mA 0.55 0.55
VoL Y
Vec =45V, loL =64 mA 0.55% 0.55
I Vec =55V, V) =Vgg or GND =1 +1 +1 A
lozH Vec =55V, Vo=27V 50 50 50| uA
lozL Vec =55V, Vp=05V -50 -50 -50 A
loFF Vec=0V, ViorVps45V +100 +100 | pA
IcEX Vec =55V, Vo=55V | Outputs high 50 50 50| pA
Io% Vec=5.5V, Vp=25V -50 -100 -180| -50 -180] -50 -180| mA
Voo <55V, b0 Outputs high 1 250 250 250 | pA
cc=55YV, o=0,
Icc V; = Ve or GND Outputs Io-w 24 30 30 30| mA
Outputs disabled 05 250 250 250 | pA
Vec =55V, Data inouts Outputs enabled 1.5 15 1.5
One input at 3.4V, | Datainpu -
1 1
Alec Other inputs at Outputs disabled 0.05 0.05 0.05| mA
Vcc or GND Control inputs 1.5 1.5 1.5
Ci Vi=25Vor05V 3 pF
Co Vo=25Vor05V 8 pF
1 All typical values are at Vg =5 V.
% On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
Y This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
Texas %@
EXAS
INSTRUMENTS
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SN54ABT244, SN74ABT244
OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS099B-D3655, JANUARY 1991-REVISED OCTOBER 1992

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

Vee =5V,
CARAMETER FROM T0 ch P SNSAABT244 | SN74ABT244 |
MET (INPUT) (OUTPUT) AZ
MIN TYP MAX| MIN MAX| MIN MAX
teLn A v 1 26 41 1 53 X .
tpHL 1 2.9 4.2 1 5 1 4.6
tpz OF v 1131 46| 08 57| 11 s
tpzL 21 41 56| 12 79| 21 641
torz oF v 21 41 66] 12 76| 21 el
toLz . 17 37 62 1 79) 17 57

PARAMETER MEASUREMENT INFORMATION

v
st o TEST S1
500 Q ' O O
From Output ° o AN pen teLi/toHL Open
Under Test GND teiz/tpz1 7V
teuz/tpzn Open
CL =50 pF 500 Q
(see Note A) I
= = = Output
Control
LOAD CIRCUIT FOR OUTPUTS (low-level
! enabling)
______ Output
Input - 3v
{see Note B) 15V 1.5V Waveform 1
h ov s:1 at 7cv
¢ N | see Note
teLn | | I" J t ¢ )
| | PHL Output
| ——— Voy Waveform 2
Output S1 at Open
p 1.5V 1.5V VoL (see Nots )
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C_ includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 Q, t, s 2.5 ns, t;< 2.5 ns,

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS ‘b
INSTRUMENTS
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SN54ABT245, SN74ABT245

OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS
SCBS081B-D3656, JANUARY 1991-REVISED OCTOBER 1992
[ SPace_Saving Package OPtion: SN54ABT245. .. J PACKAGE
Shrink Small-Outline Package (DB) Features SN74ABT245. .. gﬁ"z‘év' OR N PACKAGE
EIAJ 0.65-mm Lead Pitch (TOP VIEW)
® State-of-the-Art EPIC-11B™ BICMOS Design DR U v,
Significantly Reduces Power Dissipation At ;_ fg i U%c
® ESD Protection Exceeds 2000 V Per A2(]a 18] B1
MIL-STD-883C, Method 3015; Exceeds 200 V ‘ A3l 4 17l B2
Using Machine Model (C = 200 pF, R = 0) A4l 5 1s[] B3
¢ Latch-Up Performance Exceeds 500 mA Per As[] s 15[] B4
JEDEC Standard JESD-17 As[] 7 141 B5
® Typical Vo_p (Output Ground Bounce) <1V A7(]s 13[1 B6
atVec =5V, Ta=25°C A8[l 9 12[] B7
* High-Drive Outputs (-32-mA oy, 64-mA Iop) GNDfJ10 11]]B8
® Package Options Include Plastic
Small-Outline Packages, Ceramic Chip SN54ABT245 . . . FK PACKAGE
Carriers, and Standard Plastic and Ceramic (TOP VIEW)
300-mil DIPs

o Q
$z5°6

description
) ) 321 219
These octal bus transceivers are designed for A3 1]4 18[] B1
asynchronous communication between data A4 |ls 17[] B2
buses. The devices transmit data from the A bus A5 [le 18[] B3
to the B bus or from the B bus to the A bus As |17 15[] B4
depending upon the logic level at the A7 89 10 11 12 1314[ B5
direction-control (DIR) input. The output-enable T e o T T
(OE) input can be used to disable the device sothe EX
- . > <ZoOmMo
buses are effectively isolated. 53

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

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

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

FUNCTION TABLE
INPUTS :
OF DR OPERATION
L L B data to A bus
L H A data to B bus
H X Isolation
EPIC-IIB is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA Information Is current as of publication date. Copyright © 1992, Texas Instruments Incorporated
Frdts cncn g sseitton P e ot s et \ U
tosting of all parameters. ms
INSTRUMENTS
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SN54ABT245, SN74ABT245

OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS
SCBS081B-D3656, JANUARY 1991-REVISED OCTOBER 1992
logic symbolt logic diagram (positive logic)
e D
DIR 3EN1[BA]
3EN2[AB] 12 o
Al ——tz -'1 rﬁ—w B1 2 |
. >4 2V At
[
A2 z——<->— —4»—::- B2 18
A3 ——>—] ——— 8 ’ B1
A ———>— ——<>—— B4
A5 e -«—»——:: B5 vy
A6 :——<—>— —+>— - B6 N——
A7 9—"’_ —“’T B7 To 7 Other Channels
A8 ————>— —<>—— B8

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

abs

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

Supply voltagerange, Veg «+ v v v vvveeinen e e e e e -05Vto7V
Input voltage range, V| (except I/O ports) (see Note 1) ................................... -05Vto7V
Voltage applied to any output in the high state or power-offstate, Vo ..................... -0.5Vto55V
Current into any output in the low state, lg: SN5S4ABT245 ..........coviiiiiiiiii i, 96 mA
SN74ABT245 ...ttt 128 mA

Input clamp current, Ik (Vi<0) .............. e e e e e —18 mA
Output clamp current, lok Vo <0) ...ovvvvvnnt e e e e -50 mA
Maximum power dissipation at T4 = 55°C (in still air): DBpackage .................ccoiiuiinen. 0.5W
DWopackage .....covvvveneenieninennnnnns 0.85W

Npackage .............ccooiiiiiin.t 1.3W

Storage temperature FaNGE ... ..cvitiiiiiii ittt e e e —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

imp

lied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

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

recommended operating conditions (see Note 2)

SN54ABT245 | SN74ABT245

MIN MAX| MIN MAX UNIT
Vee Supply voltage 45 55 4.5 55 \%
ViH High-level input voltage 2 2 \%
ViL Low-level input voltage 0.8 0.8 v
\' Input voltage 0 Vec 0 Vce \
lon High-level output current —24 32| mA
loL Low-level output current 48 64| mA
At/Av Input transition rise or fall rate : 5 5| ns/V
Ta Operating free-air temperature -55 125 | -40 85 °C

NOTE 2: Unused or floating pins (input or 1/O) must be held high or low.

TEXAS ‘V
INSTRUMENTS
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SN54ABT245, SN74ABT245
OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS081B-D3656, JANUARY 1991-REVISED OCTOBER 1992

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

Ta=25°C SN54ABT245 | SN74ABT245
PARAMETER TEST CONDITIONS UNIT
MIN TYP! MAX| MIN MAX MIN  MAX
Vik Vec =45V, | =~18 mA -1.2 -1.2 -1.2 \
Vec =45V, loH=—-3mA 25 2.5 25
Vec=5V, lon=—-3mA 3 3 3
VoH \'
Vec=45V, lon=—24mA 2 2
Vec =45V, lon =—-32mA 2% 2
Vec =45V, lo. =48 mA 0.55 0.55
VoL \
Vec=45V, loL = 64 MA 0.55% 0.55
" Vec =55V, Control inputs =1 =1 =1 uA
V| =Vcc or GND A or B ports +100 +100 +100
lozn® Vec=55V, Vo=27V 50 50 50| pA
IOZL§ Vee =55V, Vp=05V -50 -50 -50 A
]OFF Vcc =0V, V| or Vo <45V +100 +100 p_A
lcex Vec=55V, Vo=55V I Outputs high 50 50 50 A
Io? Vec=55V, Vo=25V -50 -140 -180| -50 -180 -50 -180| mA
Vec =55V, Outputs high 5 250 250 250 | pA
lcc lo=0, AorBports | Outputs low 22 30 30 30| mA
V| =Vgg or GND Outputs disabled 1 250 250 250 | pA
Vec=55V, . Outputs enabled 1.5 1.5 15| mA
Algc? 8:'h°e'r"i’r’]:‘u‘2 2;4 V. | DatainRuts s disabled 50 50 50| pA
Vcc or GND Control inputs 1.5 1.5 15| mA
G Vi=25Vor0.5V Control inputs 4 pF
Cio Vo=25Vor05V A or B ports 8 pF

1 All typical values are at Vg = 5 V.
% On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ The parameters lgzy and loz, include the input leakage current.
9 Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.

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

Vec =5V,
PARAMETER FROM T0 ch a5C SN54ABT245 | SN74ABT245 |
(INPUT) (OUTPUT) A=
MIN TYP MAX| MIN MAX| MIN MAX
1 , . 4.8 1 .
iy AorB BorA 26 41 ! 46 ns
tPHL 1 29 42 1 4.8 1 4.6
tpzn 13 33 48 1 59 13 53
A
Tzl GE or8 23 43 58 2 75| 23 63| ™
tpHz 1.71 47 62| 22 74] 17 7.2
OE AorB ns
tp 2 1.7l 4.3 5.8 2 65| 17 6.3
| This data sheet limit may vary among suppliers.
TEXAS ‘V
INSTRUMENTS
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SN54ABT245, SN74ABT245
OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS081B-D3656, JANUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

o 7V
(e}
From Output Open
Under Test GND
CL =50 pF
(see Note A)
LOAD CIRCUIT FOR OUTPUTS
lnput  ,— — \ v
(see Note B) 15V 1.5V
| oV
|
oy —e— ]
PLH ! : “_.“l-— tPHL
| ——= Von
Output 1.5V 1.5V
VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C_ includes probe and jig capacitance.

TEST S1
toLH/tpHL Open
tpLz/tezL 7V
tpHz/tpzn Open

Output
Control
(low-level
enabling)

| |
Output [ - |L—| 7 3sv
Waveform 1 1.5V VoL +03V
Stat7Vv I —_——V,

(see Note C)

Output

I+ V
— — — — Vou
Waveform 2 | Voy-0.3V
S1 at Open 1.5V
(seeNoteC) __/— — — — — ~0V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 Q, t, < 2.5 ns, ty< 2.5 ns,

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS {’?
INSTRUMENTS
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SN54ABT273, SN74ABT273
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS

WITH CLEAR
D3769, FEBRUARY 1991-REVISED OCTOBER 1992
® Space-Saving Package Option: SN54ABT273...J PACKAGE
Shrink Small-Outline Package (DB) SN74ABT273.. ('ng'\';:‘év‘;v‘)m N PACKAGE
Features EIAJ 0.65-mm Lead Pitch
® State-of-the-Art EPIC-11B ™ BiCMOS Design oAl U v
Significantly Reduces Power Dissipation 1l ; fg i 880
® ESD Protection Exceeds 2000 V Per ' 10(] 3 18[] 8D
MIL-STD-883C, Method 3015; Exceeds 20(] 4 17f1 7D
200 V Using Machine Model (C = 200 pF, 2a[l s 16l 7@
R=0) 3Q(]s 15[] 6Q
¢ Latch-Up Performance Exceeds 500 mA Per 3D} 7 14{] 6D
JEDEC Standard JESD-17 4pfl s 13f] 5D
¢ Typical Vg p (Output Ground Bounce) <1V . 4Q[] 9 12[] 5Q
atVee =5V, Ta=25°C GND{| 10 11[JCLK
¢ High-Drive Outputs (-32-mA Igy, i
4-mA |
54-mA lo) - . SN54ABT273. . . FK PACKAGE
® Package Options Include Plastic (TOP VIEW)
Small-Outline Packages, Ceramic Chip T o
Carriers, and Standard Plastic and Ceramic 8C3Lg
300-mil DIPs
3 21219
description 2D [] 4 wE 8D
2Q(ls 174 7D
The 'ABT273 is an 8-bit positive edge-triggered 3qlls 16[] 7q
D-type flip-flop with a direct clear (CLR) input. Itis apll7 15[] 6q
particularly suitable for implementing buffer and apl s 14[] 6D
storage registers, shift registers, and pattern S jo 12 13
generators. goxoan
T Z n 0
Information at the data (D) inputs meeting the GRS

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

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

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

FUNCTION TABLE
(each flip-fiop)
INPUTS : OUTPUT
C[R CLK D Q

L X X L

H + H H

H 4 L L

H L X Qg
EPIC-1IB is a trademark of Texas Instruments Incorporated.
PRODUCT PREVIEW Information concerns products In the formative or Copyright © 1992, Texas Instruments Incorporated |
e e T o s \ ]
cﬁ:nu. or discontinue thess products without notice. Tms
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SN54ABT273, SN74ABT273
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH CLEAR

D3769, FEBRUARY 1991-REVISED OCTOBER 1992

logic symbolt
1 b
" R
LK ——b ¢t IJ
3 m! 2
ib —{1D 1Q
4 5
2D 20
7 6
3D 3a
8 9
4D —— — aq
13 12
50— L —————— sQ
14 15
60 ———— ——————— 6Q
17 16
7 ———— — 7Q
18 19
80 — ——— 8Q
1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
logic diagram (positive logic)
1D 2D 3D 4D §D 6D 7D 8D

T U S LA LA O LS LR e b
—D |_cu<a) I_ |_ l_
T S

1D 1D 1D 1D 1D 1D
> C1 Tm > C1 > C1 > C1 > C1 > C1 L+ C1
R

]

| 6 | | 12 I 15 | 16 19
1Q 2Q 3Q 4Q 5Q 6Q 7Q : 8Q

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

Supply voltage range, VoG . oovvvinii i e e s -05Vto7V
Input voltagerange, Vi(see Note 1) ... ..citiiiiiiiiiiii it e iinien e anns -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo .:............ -05Vto55V
Current into any output in the low state, Io: SNS4ABT273 .......c.iiiiiiiiiiii e 96 mA
SN74ABT273 ..ottt it 128 mA

Input clamp current, Ik (Vi< 0)  vovvtiiiiiiiii it ettt e itien e ennanenaenss -18 mA
Output clamp current, Iok (Vo <0) o vv ittt i e ittt —-50 mA
Maximum power dissipation at T = 55°C (in still air): DBpackage ..............covvvivivnennin, 0.5W
DWpackage .........coovvviiiinni i 0.85W

Npackage .......ccvvviiiiiiiiiinininnasan 13W

Storage temperature raNg .. ... iit e ittt iret e ettt -65°C to 150°C

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

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

2-30
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SN54ABT273, SN74ABT273
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH CLEAR

D3769, FEBRUARY 1991-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT273 | SN74ABT273

MIN MAX| MIN MAX UNIT
Vee Supply voltage . 45 5.5 4.5 5.5 \Y
Vin High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
" Input voltage 0 Ve 0 Vge \
loH High-level output current —24 -32 mA
loL Low-level output current 48 64 mA
At/Av Input transition rise or fall rate | Outputs enabled 5 5| nsiV
Ta Operating free-air temperature ~55 125 ] -40 85 °C

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

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

Ta =25°C SN54ABT273 | SN74ABT273
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN MAX MIN  MAX
Vik Vec=45V, || =-18mA -1.2 -1.2 -1.2 \Y%
Vec=45V, lpy=-3mA 25 25 25
Vec=5V, lon =-3mA 3
VoH \
Vec=45V, Ilgy=—-24mA 2 2
Vec=45V, Iloy=-32mA 2t 2
Vec =45V, loL=48mA 0.55 0.55
VoL \
Vec =45V, loL =64 mA 0.55% 0.55
I Vec=55V, V|=VggorGND +1 +1 +1 HA
lozn Vec=55V, Vp=27V 50 50 50 HA
lozL Vec=55V, Vp=05V -50 -50 -50 A
loFr Vec =0V, ViorVg=<4.5V +100 =100 pA
IcEX Vec=55V, Vo=55V [ Outputs high 50 50 50| uA
To? Voc =55V, Vo=25V ~50 -100 -180| -50 -180| —-50 —180| mA
Outputs high 1 250 250 250 nA
! Vec=55V. lo=0 Outputs low 24 30 30 30| mA
cC V) = Ve or GND puls ‘o
Outputs disabled 05 250 250 250 A
Vec =55V, Oneinputat3.4V,

Alge! 15 1.5 15 A
cc Other inputs at Vg or GND m
G Vi=25Vor05V pF
Co Vo=25Vor05V pF

t All typical values are at Vg = 5 V.

# On products compliant to MIL-STD-883, Class B, this parameter does not apply.

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

1 This is the increase in supply current for each input that is at the specitied TTL voltage level rather than Vg or GND.

TExas {'P
INSTRUMENTS
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SN54ABT273, SN74ABT273
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH CLEAR

D3769, FEBRUARY 1991-REVISED OCTOBER 1992

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

Vec=5V,
SN54ABT273 | SN74ABT273
Ta=25°C UNIT
MIN MAX| MIN MAX| MIN MAX
felock Clock frequency 150 150 150 | MHz
CLK high 3.3 3.3 3.3
tw Pulse duration CLK low 3.3 . 33 3.3 ns
CLR low 3.5 3.5 35
Data high 1 1 1 ns
tsu Setup time before CLK? Data low 1.5 1.5 1.5 ns
. CLR high
th Hold time after CLK¢ Data high or low ot ot ot ns

t This data sheet limit may vary among suppliers.

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

Vee =5V,
PARAMETER FROM To ch 25°c, SN54ABT273 | SN74ABT273 | |
(INPUT) (OUTPUT) A=
MIN TYP MAX| MIN MAX| MIN MAX
frmex 150 200 150 150 MHz
tPLH oK a 22 42 57| 22 22__62|
tPHL 31 51 66| a4 31 7.1
touL CLR Q 2.4 4.1 6.2 2.4 2.4 6.7 ns
TExXAS ‘J
INSTRUMENTS
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SN54ABT273, SN74ABT273

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS

WITH CLEAR

D3769, FEBRUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

From Output
Under Test

CL=50pF
(see Note A)

LOAD CIRCUIT FOR OUTPUTS
——— s e 3v
TimIng Input * 1.5V
[ —_—— 0V
| | !
l tsu th |
{ | v
Data Input X1 5V X1 S5V
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 3V
I I oV
toLH
! : K—'JI_ tPHL
! ——= Vou
Output ; 1.5V 15V
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. C_ includes probe and jig capacitance.

TEST S1
toLn/tprL Open
toLz/tpz 7V
tonz/tpzu Open
—ty—
i | o
Input 1.5 VX XLSV
oV
VOLTAGE WAVEFORMS
PULSE DURATION

Output
Control
(low-level
enabling)

|
Output | | | 7 )
Waveform 1 | 15V VoL +0.3V
S1at7V —_———V,

(see Note C)

Output |

Waveform 2 | - — = Vou

aveform Von—-03V
S1at Open 1.5V

(seeNoteC) /[ ~0V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B." All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 ©, t, < 2.5 ns, tys 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS “’f
INSTRUMENTS
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SN54ABT373, SN74ABT373
OCTAL TRANSPARENT D-TYPE LATCHES

WITH 3-STATE OUTPUTS
D3661, JANUARY 1991-REVISED OCTOBER 1992
® Space-Saving Package Option: SN54ABT373. .. J PACKAGE
Shrink Small-Outline Package (DB) SNTAABTITS .. - 20 o OF N PACKAGE
Features EIAJ 0.65-mm Lead Pitch (TOP VIEW)
® State-of-the-Art EPIC-IIB ™ BiCMOS Design oEl U 1
Significantly Reduces Power Dissipation Wl ; fg ] zgc
® Latch-Up Performance Exceeds 500 mA Per 10l 3 18[] 8D
JEDEC Standard JESD-17 : 2o(l 4 17l 7D
® Typical Vg p (Output Ground Bounce) <1V 2all s 16[] 7Q
athc=5V,TA=25°C 30[ 6 15]60
® High-Drive Outputs (-32-mA lgy, an{]7 14[] 6D
64-mA loL) 4aDf{] 8 13]] 5D
* Package Options Include Plastic 4Qy e 12]] 5Q
Small-Outline Packages, Ceramic Chip GND | 10 ] LE
Carriers, and Standard Plastic and Ceramic
300-mil DIPs
SN54ABT373. .. FK PACKAGE
description (TOP VIEW)

Q
w
QgL g

The eight latches of the 'ABT373 are transparent

D-type latches. While the latch-enable (LE) input

is high, the Q outputs will follow the data (D) inputs. of4 2" 2%
When the latch enable is taken low, the Q outputs 2alls 170 70
are latched at the logic levels set up at the D 3safl s 160 7a
inputs. apfl7 15[] sQ
A buffered output-enable (OE) input can be used 4aD|i8 9 10 11 12 1314[: 6D
to place the eight outputs in either a normal logic T o Yo ¥

state (high or low logic levels) or a gawga

high-impedance state. In the high-impedance v Eoew

state, the outputs neither load nor drive the bus
lines significantly. The high-impedance state and
increased drive provide the capability to drive bus
lines without need for interface or pullup
components.

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

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

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

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

EPIC-1IB is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA Information s current as of publication dats, Copyright © 1992, Texas Instruments Incorporated

P{.odém: conform to speclfications per 'h.d terms t:f oxas Imlrrm‘engl @
standard warranty. P p Ing does no ly Include . T
testing of all purzmltrt. I EXAS
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SN54ABT373, SN74ABT373
OCTAL TRANSPARENT D-TYPE LATCHES
WITH 3-STATE OUTPUTS

D3661, JANUARY 1991-REVISED OCTOBER 1992

FUNCTION TABLE
(each latch)
INPUTS OUTPUT
OE LE D Q
L H H H
L H L L
L L X Q
H X X z
logic symbolt logic diagram (positive logic)
! 1
OF EN oF
e o 11
- C LE
3 2
1D 3 iD v —5 1Q q
2D 2Q C1 2
7 6 3 1Q
3D 3Q 1D 1D
8 9
4D ———— aa
13 12 :
50 sQ
14 15 ‘L
6D ——— 6Q
17 16 —_—
70 18 ————1'9— 7Q
8D | — 8o To 7 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, Vog + v vvvvnneeeriiennes e —-05Vto7V
Input voltage range, Vi (see Note 1) ... ..c.oiiiiiiiiii i i -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo .............. -05Vto55V
Current into any output in the low state, g1 SNS4ABT373 ... ...t 96 mA
SN74ABT373 ..ottt et 128 mA

Input clamp current, ik (Vi< 0} ettt i i i e i e e -18 mA
Output clamp current, lox (Vo<0) ........... e PP e e, -50 mA
Maximum power dissipation at Ta = 55°C (in still air): DB package .............................. 0.5W
DW package ....... e e .. 0.85W

Npackage .............ocoiiiiiiilln 13w

Storage temperature range . .......cuviiiiiiii i i e —65°C to 150°C

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

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

TEXAS {‘
INSTRUMENTS
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SN54ABT373, SN74ABT373
OCTAL TRANSPARENT D-TYPE LATCHES
WITH 3-STATE OUTPUTS

D3661, JANUARY 1991-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT373 | SN74ABT373 U

MIN MAX| MIN MAX NIT
Vee Supply voltage 4.5 5.5 45 55 \%
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
\ Input voltage 0 Vee 0 Vce \
lox High-level output current -24 -32 mA
loL Low-level output current - 48 64| mA
At/Av Input transition rise or fall rate | Outputs enabled 5 5| nsV
TaA Operating free-air temperature —-55 125 -40 85 °C

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

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

Ta=25°C SN54ABT373 | SN74ABT373
PARAMETER TEST CONDITIONS UNIT
MIN TYP! MAX| MIN MAX MIN MAX
Vik Vec=45V, ||=—18mA -1.2 -1.2 -1.2 \
Vec=45V, lopp=-3mA 25 25 25
Vec=5V, loH=—3mA 3 3 3
VoH \%
Vec=45V, lop=-24mA 2 2
Vec=45V, lou=-32mA 2t 2
Vec=45V, loL=48mA 0.55 0.55
VoL \%
Vec=45V, lgL=64mA 0.55¢% 0.55
h Vec=55V, V=VccorGND +1 =1 +1 vA
lozn Vec=558V, Vp=27V 50 50 50 A
lozL Vec=55V, Vp=05V -50 -50 -50 A
loFr Vec=0V, ViorVgs4.5V =100 +100 HA
lcex Vec=55V, Vp=55V { Outputs high 50 50 50| pA
1o} Vec=55V, Vog=25V -50 -100 -180| -50 -180| -50 -180| mA
Outputs high 1 250 250 250 HA
! Vec=55V, lo=0. Outputs low 24 30 30 30| mA
cc V| =Vgg or GND P - m
Outputs disabled 0.5 250 250 250 HA
Vec =55V, Oneinputat3.4V,
Algg? . ¥ .
cc Other inputs at Vg or GND 15 18 18 mA
(o] Vi=25Vor05Vv 3 pF
Co Vo=25Vor05V 6 pF
t All typical values are at Vgc = 5 V.
% On products compliant to MIL-STD-883, Class B, this parameter does not apply. :
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
Texas W
EXAS
INSTRUMENTS
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SN54ABT373, SN74ABT373

OCTAL TRANSPARENT D-TYPE LATCHES
WITH 3-STATE OUTPUTS

D3661, JANUARY 1991-REVISED OCTOBER 1992

timing requirements over recommended ranges of
temperature (unless otherwise noted) (see Figure 1)

supply voltage and operating free-air

Vec=5V,
SN54ABT373 | SN74ABT373

Ta=25°C UNIT
MIN MAX| MIN MAX| MIN MAX

tw Pulse duration, LE high 3.3 3.3 3.3 ns

High 1.9 2.8 1.9
Setup time, data before LE
tsy etup time, data before LE} Ton 5 55 —= ns
th Hold time, data after LE} High or low 1 2.5 1 ns

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

Vec=5V,
FROM . TO . SN54ABT373 | SN74ABT373
PARAMETER (INPUT) (OUTRUT) - Ta =25°C UNIT
MIN TYP MAX| MIN MAX| MIN MAX
t 1.9 3.9 5.4 15 6.9 9 .9
PLH D Q 1 5 ns
tPHL 2.2 4.2 5.7 2 7.2 2.2 6.2
t 5 X N R 8 X
PLH LE Q 2.6 4.6 6.1 2 7.8 2.6 6.6 ns
tPHL 3.2 5.2 6.7 25 7.8 3.2 7.2
t 1. . 4, . . B
pZH oE aQ 2 3.2 7 1 6.2 1.2 5.2 ns
tpzL 2.7 4.7 6.2 1.5 7.2 2.7 6.7
t 25 4.9 6.4 25 8.2 2. A
PHZ o Q > 89 ns
tprz 2 4.5 6 2 7 2 6.5
14
Tixas W
EXAS
INSTRUMENTS
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SN54ABT373, SN74ABT373
OCTAL TRANSPARENT D-TYPE LATCHES
WITH 3-STATE OUTPUTS

D3661, JANUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

7v
o TEST St
O Open teLw/t Open
_From Output tp I.Z/t::t 7V
Under Test GND toHz/tPzH Open
C_=50pF
(see Note A)
= = = ” .
LOAD CIRCUIT FOR OUTPUTS | v |
[ - 3V
Input 1.5 VX X1 SV
. —— -\ 3V ov
Timing Input i ov VOLTAGE WAVEFORMS
| ] T PULSE DURATION
: tsu th l
! | 3v
Data Input >Gs v X1 5V Output
oV Control
VOLTAGE WAVEFORMS (e'::’;';:e)'
SETUP AND HOLD TIMES 9
l - .
______ 3v Output [ | |
Input 1.5V 15V Waveform 1 | 15V VoL+03V
| oV ( s:l at 7C‘; I l‘__ —— Vo
1 see Note
tpLn _H [ N tonz—l
—— tpHL PZH |
I | Output . _ __ __ _ Vou
| ——— Vou Waveform 2 | Von~0.3V
Output . 15V ) 15V S1 at Open 15V
/ VoL (see Note C) —— — — ~0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C_ includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 Q, t, < 2.5 ns, ;s 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS ¢
INSTRUMENTS
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SN54ABT374, SN74ABT374
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS

WITH 3-STATE OUTPUTS
SCBS111A-D3770, FEBRUARY 1991-REVISED OCTOBER 1992
® Space-Saving Package Option: SN54ABT374 ... J PACKAGE
Shrink Small-Outline Package (DB) Features SN74ABT374... 3?\1?:‘;"’ OR N PACKAGE
EIAJ 0.65-mm Lead Pitch (TOPVIEW)
¢ State-of-the-Art EPIC-11B ™ BiCMOS Design oE[ | v
Significantly Reduces Power Dissipation Ta ; fg ] 880
® Latch-Up Performance Exceeds 500 mA Per 10(] 3 18]] 8D
JEDEC Standard JESD-17 204 170l 7D
® Typical Vg p (Output Ground Bounce) <1V 2Q[}s 16[] 7Q
atVec =5V, Tap=25°C 3Q[ls 1s[l6Q
® High-Drive Outputs (—32-mA lgy, 64-mA o) 3D[]7 14[J6D
* Package Options Include Plastic 4D[ls  13[]5D
Small-Outline Packages, Ceramic Chip 4Qfl o 12]] 5Q
Carriers, and Standard Plastic and Ceramic GND[J10  11[JCLK
300-mil DIPs
description SN54ABT(:¥3F; v E\'I(\I) PACKAGE

These 8-bit flip-flops feature 3-state outputs
designed specifically for driving highly capacitive

Q
w
2268

or relatively low-impedance loads. They are 321 2019
particularly suitable for implementing buffer 2D []4 18[] 8D
registers, I/O ports, bidirectional bus drivers, and 2Q[]s 17[Q 7D
working registers. - 3Q([]e 16[] 7Q
The eight flip-flops of the 'ABT374 are 30 [17 15[} 6Q
edge-triggered D-type fiip-flops. On the positive aDfs ., .a0 60
transition of the clock (CLK) input, the Q outputs [wn | o | T T
are set to the logic levels that were set up at the gaxgaq

data (D) inputs. ¥ o®®

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

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

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

EPIC-IIB is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information Is current as of publication date. Copyright © 1992, Texas Instruments Incorporated

Prod:ct; conlmmn; to specifications per |hod terms of Texas Inlurmlen‘:l i
standard warranty. F P g doas not Ity include
testing of il parametors, I I EXAS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-41



SN54ABT374, SN74ABT374
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

SCBS111A-D3770, FEBRUARY 1991-REVISED OCTOBER 1992

logi

FUNCTION TABLE
(each flip-flop) .
INPUTS OQUTPUT
OE CLK D Q .
L t H H
L t L L
L L X Qo
H X X Z
¢ symbolt logic diagram (positive logic)
1 OE 1
OE ——— DN EN
1 1
CLK —— P C1 CLK 0?\
= C1 2
1 C
3 g 2 3 1Q
iD ———— 1D Vi 1Q 1D 1D l/
4 5
2D — 2Q
7 6 .
3D 3Q v
8 9
4D —— ————— aa
13 [ g Vv
5D 14 15 To 7 Other Channels
6D —— -———T 6Q
7D ﬂ_— —19 7Q
8D __1_8____ - 8Q

1 This symbol is in accordance with ANSYIEEE Std 91-1984 and

IEC

Publication 617-12.

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

SUPPIlY VORAGE FANGE, YOG vt v v ettt ittt iat it e et ianniacaeanaesan -05Vto7V
Input voltagerange, Vi (see NOte 1) .. .vir it i i ettt iie e irane s -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -05Vto55V
Current into any output in the low state, [g: SNS4ABT374 ..........cciiiiiiiiirinennninnennnnn 96 mA
SN74ABT374 ...ttt cii e 128 mA

Input clamp current, Ik (V1< 0) oottt e e et -18 mA
Output clamp current, Iok (VO < 0)  «vvtiiiie ettt i e r et teie e eanneesrnnnenns —-50 mA
Maximum power dissipation at Tp = 55°C (|n stillair): DBpackage ..........ccoviiiviiienninnnnns 0.5W
DWpackage .......covvviiinininneennnnns 0.85W

Npackage .........coooiiiiinniiinnne, 1.3W

Storage temperature range .......o.viiiiiiii it e e e e —-65°C to 150°C

% Stresses bsyond those listsd under “absolute maximum ratings” may causa psrmanent damaga to the davice. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
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SN54ABT374, SN74ABT374
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

SCBS111A-D3770, FEBRUARY 1991—REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT374 | SN74ABT374 U

MIN MAX| MIN MAX NIT
Vee Supply voltage 4.5 5.5 4.5 5.5 \2
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \
\ Input voltage 0 Ve 0 Vece \2
lon High-level output current -24 -32 mA
loL Low-level output current 48 64 mA
At/Av Input transition rise or fall rate | Qutputs enabled 5 5| nsiV
Ta Operating free-air temperature — 55 125 —40 85 °C

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

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

Ta=25°C SN54ABT374 | SN74ABT374
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN MAX| MIN MAX
Vik Vec=45V, |j=-18mA -1.2 -1.2 -1.2 \2
Voc=45V, lop=-3mA 25 25 25
Vec=5V, loH=-3mA 3 3 3
VoH \
Vec=45V, loy=-24mA 2 2
Vec=45V, loy=-32mA 2f 2
Vec=45V, loL=48mA 0.55 0.55
VoL \
Vec=45V, loL=64mA 0.55% 0.55
Iy Vee=55V, V)=VgeorGND +1 +1 =1 RA
lozH Vec=55V, Vp=27V 50 50 50 WA
lozL Vec=55V, Vp=05V -50 -50 -50 pA
loFr Vec=0V, Vjor Vo 545V =100 =100 plA
‘Icex Vec=55V, Vg=55V | Outputs high 50 50 50| pA
Io§ Voc=55V, Vp=25V -50 -100 -180 -50 -180 -50 -180 mA
Outputs high 250 250 250
! Vec=55V,  lo=0, 0 tputs losv 30 30 30 :::
ce V| =Vcgcor GND u'p -
Outputs disabled 250 250 250 pA
Voc=5.5V,Oneinputat 3.4V,
Algg! 1.5 1.5 1.5 mA
ce Other inputs at Vg or GND
Ci Vi=25Vor05Vv 25 pF
Co Vo=25Vor0.5V 7 pF
t All typical values are at Vg = 5 V.
# On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND,
Texas WP
EXAS
INSTRUMENTS
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SN54ABT374, SN74ABT374
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS

WITH 3-STATE OUTPUTS

SCBS111A-D3770, FEBRUARY 1991-REVISED OCTOBER 1992

timing requirements over recommended ranges of

temperature (unless otherwise noted)

supply voltage and operating free-air

Vec=5V,
SN54ABT374 | SN74ABT374
Ta=25°C UNIT
MIN MAX| MIN MAX| MIN MAX
felock Clock frequency ] 150 (¢} 150 0 150 | MHz
tw Pulse duration CLK high or low 3.3 3.3 3.3 ns
. Data high 1 25 1
tsu Setup time before CLK? Datlon o 55 o ns
th Hold time after CLK? Data high or low 1.6t 2.5 1.67 ns

t This data sheet limit may vary among suppliers.

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

Vec=5V,
PARAMETER FROM T0 T°° sero SN54ABTS74 | SN74ABTS74 | |\
(INPUT) (OUTPUT) A=
MIN TYP MAX| MIN MAX| MIN MAX
fmax 150 200 150 150 MHz
tpLH 22 42 57| 18 66| 22 62
tPHL cLK a 31 51 66| 26 76| 31 71| ™
PZH OF a 1.2 32 47| o8 57 1.2 5.2 s
tpzL 27 47 62| 15 72| 27 6.7
tpHZ 25 4.5 6 1.3 7.2 25 6.5
OE - S
tpLz Q 2 45 6 1 7 2 65|
TEXAS ‘b
INSTRUMENTS
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SN54ABT374, SN74ABT374

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS

WITH 3-STATE OUTPUTS

SCBS111A-D3770, FEBRUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

From Output
Under Test

CrL=50pF
(see Note A)

LOAD CIRCUIT FOR OUTPUTS
—— —— o — 3V
Timing Input 1i5v -
[ S oV
| | | | | !
: tsu th |
' 1 | 3V
Data Input X1 5V X1 S5V
oV
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 3v
Input 15V 15V
ey T
tPLH
! : l‘_-’:— tpHL
| ——— Vou
Output 1.5V 1.5V
VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C_ includes probe and jig capacitance.

TEST Ss1

teLi/teHL Open

torz/tez1 7V

tenz/tezn ‘Open
Mty ——»
i J—

Input 1.5 VX X1 S5V
oV
VOLTAGE WAVEFORMS
PULSE DURATION

Output
Control
(low-level
enabling)

| |
Output I - |L—l 7 sV
Waveform 1 1.5V VoL +0.3V
Stat7v l —_———

V,
(see Note C) | tonz—p | o
t
Output il |

Waveform 2 | —— —~— Vou
Vou-03V
S1atOpen 15V OH
(see Note C) _——— -0V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 @, t, < 2.5 ns, tys 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN54ABT377, SN74ABT377
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS

WITH CLOCK ENABLE
D3771, FEBRUARY 1991-REVISED OCTOBER 1992
Space-Saving Package Option: SN54ABT377...J PACKAGE
Shrink Small-Outline Package (DB) Features SN74ABTa77 ... g:'v?:’- OR N PACKAGE
EIAJ 0.65-mm Lead Pitch (TOP VIEW)
State-_of-the-Art EPIC-11B™ BICMOS Design TIREN{] 1 ) 20[] Vee
Significantly Reduces Power Dissipation 1 2 o[l 8a
Latch-Up Performance Exceeds 500 mA Per 1D} 3 18[] 8D
JEDEC Standard JESD-17 2D (] 4 17[] 7D
® Typical VoLp (Output Ground Bounce) <1V 2a{]s 16f] 7Q
atVgg =5V, Ta =25°C afls  1sfleQ
* High-Drive Outputs (~32-mA loy, 64-mA loy) 33 E T % gg
® Package Options Include Plastic .
? 4Q[]l s 12[] 5Q
Small-Outline Packages, Ceramic Chip GND ] 10 1] cLK
Carriers, and Standard Plastic and Ceramic
300-mil DIPs
description SN54ABT377 ... FK PACKAGE

(TOP VIEW)
The 'ABT377 is a 8-bit positive-edge-triggered . 4
D-type flip-flop with a clock (CLK) input. It is g
particularly suitable for implementing buffer and o

storage registers, shift registers, and pattern

generators. 4% 2" P e
Data (D) input information that meets the setup 20 f1s 17[} 7D
time requirements is transferred to the Q outputs 3Q{lse 16[} 7Q
on the positive-going edge of the clock pulse if the 3D 17 15[} sQ
common clock-enable (CLKEN) inputis low. Clock 4D 80 1011 12 1314E 6D
triggering occurs at a particular voltage level and B am Tine Y sun T Ve

is not directly related to the transition time of the goxga
positive-going pulse. When the buffered clock Y50

(CLK) input is at either the high or low level, the D
input signal has no effect at the output: The circuits
are designed to prevent false clocking by
transitions at CLKEN.

The SN74ABT377 is packaged in TI's shrink small-outline package (DB}, which provides the same /O pin count
and functionality of standard small-outline packages in less than half the printed-circuit-board area.

The SN54ABT377 is characterized for operation over the full military temperature range of -55°C to 125°C. The
SN74ABT377 is characterized for operation from —40°C to 85°C.

EPIC-1IB is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA Information Is current as of publication date. Copyright © 1992, Texas Instruments Incorporated

;v‘o::‘d; conform to specifications per tmdllrmn o;ﬂ oxas hml:lmloru:: %

ird warranty. P 008 N C|

tosting of all wnznom v h ’ I ms
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SN54ABT377, SN74ABT377
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH CLOCK ENABLE

D3771, FEBRUARY 1991-REVISED OCTOBER 1992

FUNCTION TABLE
(each flip-flop)
INPUTS OUTPUT
TIREN CLK D Q
H X X Qo
L t H H
L 1 L L
X L X Qo
logic symbolt
1
CLKEN ———— DN g1
11
CLK ——— > 1C2
3 1 - 2
1D 2D 1Q
4 5
2D 2Q
7 6
3D 3Q
8 9
a0 — | e 4aQ
g — TS
6D L— E —16 6Q
LA T
8D -—18— — 8Q
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and |EC Publication 617-12.
logic diagram (positive logic)
1
CLK {>
1
CLKEN —OD—
1D 3 .
1D 2 iQ
—
|— > C1
v v
\ /
V
To 7 Other Channels

TEXAS {’?
INSTRUMENTS
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SN54ABT377, SN74ABT377
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH CLOCK ENABLE

D3771, FEBRUARY 1991-REVISED OCTOBER 1992

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

Supply voltage range, Vog +vvvvveviinnnnnnn. e et -05Vto7V
Input voltage range, V| (see Note 1) ................ e et -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -05Vto55V
Current into any output in the low state, Ig:  SNB4ABT377 .......oviiiiiiiniiiiiainiens, 96 mA
SN74ABT 377 ..ttt ettt 128 mA

Input clamp current, ik (V)<0) ....... e e e e e —-18 mA
Output clamp current, ok (Vo < 0) v iiitii et et et st ettt ettt et naeneernns —-50 mA
Maximum power dissipation at T = 55°C (in still air): DBpackage .........eovviiiirinennnnennnn. 0.5W
DWpackage ..........coovvvviienninnnnn, 0.85W

N package ........ et et e, 1.3W

Storage temperature raNge . .......vciiiiiiiii it it i e s —65°C to 150°C

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

NOTE

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

recommended operating conditions (see Note 2)

SN54ABT377 | SN74ABT377 UNIT
MIN MAX| MIN MAX
Vee Supply voltage 4.5 55 4.5 5.5 \
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
Vi Input voltage 0 Vge 0 Vce \
lox High-level output current —24 32 mA
loL Low-level output current 48 64 mA
At/Av Input transition rise or fall rate | Outputs enabled 5 5| nsyv
Ta Operating free-air temperature -55 125 —40 85 °C
NOTE 2: Unused or floating inputs must be held high or low.

TEXAS ‘t’?
INSTRUMENTS
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SN54ABT377, SN74ABT377
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH CLOCK ENABLE

D3771, FEBRUARY 1991-REVISED OCTOBER 1992

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

Ta=25°C. SN54ABT377 | SN74ABT377
PARAMETER TEST CONDITIONS UNIT
MIN TYP' MAX| MIN MAX| MIN MAX
Vik Vec=45V, {=-18mA -1.2 -1.2 -1.2 \
Vec=45V, Ilpy=-3mA 25 25 2.5
Vee=5V, loy =—3mA 3 3 3
VoH \
Vee=45V, Igy=—-24mA 2 2
V=45V, IgH=-32mA 2% 2
V=45V, lpr=48mA 0.55 0.55
VoL \
Veg=45V, IoL=64mA 0.55% 0.55
Iy V=55V, V|i=VgcorGND =1 +1 %1 HA
loFrF Vec=0V, ViorVo=45V =100 100 A
IcEX Vee=556V, Vg=55V I Outputs high - 50 50 50 HA
o8 Vec=55V, Vo=25V 50 -100 -180| -50 —180| -50 —180| mA
| Vec =55V, =0, Outputs high 1 250 250 250 | pA
ce Vi = Vg or GND - [Outputs Tow 24 30 30 30| mA
Vec=5.5V,0neinputat3.4V,
X 1.5 1.5 1.5 A
Alec Other inputs at V¢c or GND m
Ci Vi=25Vor05V 3 pF

* All typical values are at Voo = 5 V.

* On products compliant to MIL-STD-883, Class B, this parameter does not apply.

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

5 This is the increase in supply current for each input that is at the specified TTL voltage leve! rather than V¢ or GND.

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

Vee=56V,
SN54ABT377 | SN74ABT377 .
Ta=25°C UNIT
MIN MAX| MIN MAX| MIN MAX
felock Clock frequency 0 150 0 150 0 1501 MHz
tw Pulse duration CLK high or low 3.3 3.3 3.3 ns
Data high or low 2 25 2
t, Setup time before CLK ns
U P ! CLKEN high or low 3 3 3
, Data high or low 1.8# 1.8% 1.8%
tn Hold time after CLKY TLREN high or low 187 187 e n

# This data sheet limit may vary among suppliers.

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

Vee=5V,
PARAMETER FROM T0 T°° P, SNS4ABT377 | SN74ABTaTT |
(INPUT) (OUTPUT) AZ
MIN TYP MAX| MIN MAX| MIN MAX
fmax 150 150 150 MHz
tpLA oK a 22 45 6| =22 7] 22 5[
tHL 31 53 6.8 2 76| 381 73

TEXAS 'b
INSTRUMENTS
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SN54ABT377, SN74ABT377
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH CLOCK ENABLE

D3771, FEBRUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

7V
© TEST s1
O 0 [o]
From Output pen :P'I'_://:P"L 7p ;n
Under Test GND t:,.,,/:z: Open
CL=50pF -
(see Note A)
= = = » .
LOAD CIRCUIT FOR OUTPUTS | v i
Input 1.5VX XLSV
-\ 3v ov
Timing Input ' \1_.5 v . oV VOLTAGE WAVEFORMS
| | ] - PULSE DURATION
I ‘su I th |
| | 3V
Data Input X1 5V X1 S5V Output
ov Control
VOLTAGE WAVEFORMS g:‘;’b';""e)'
SETUP AND HOLD TIMES 9
| L 35
______ 3V Output [ '__'_l l_ SV
Input 15V 15V Waveform 1 | 1.5V VoL +0.3V
I ov ( s:q ": 73; | N l‘-— —— VoL
¢ N | ] see Note tpnz
t,
PLH ! | K——“’l_‘ tpHL tpzn —| "_ l
| | OQutput | ___ __ _ Von
| ——— Vou Waveform 2 Von-0.3V
Output 15V 15V St ot Oper 15V
VoL (seeNoteC) _______ [ “0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C| includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR = 10 MHz, Z, =50 Q,t, 2.5 ns, ;s 2.5 ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS “?
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SN54ABT533, SN74ABT533
OCTAL TRANSPARENT D-TYPE LATCHES

WITH 3-STATE OUTPUTS
D3772, FEBRUARY 1991-REVISED OCTOBER 1992
® Space-Saving Package Option: SN54ABT533. .. J PACKAGE
Shrink Small-Outline Package (DB) SNTAABTS33.... DB, b O N PACKAGE
Features EIAJ 0.65-mm Lead Pitch (T W)
° State-of-the-Art EPIC-1IB™ BiCMOS Design oE[ U v,
Significantly Reduces Power Dissipation al ; fg ] 8%0
© ESD Protection Exceeds 2000 V Per : 1ofs 18[) 8D
MIL-STD-883C, Method 3015; Exceeds 20 (|4 170 7D
200 V Using Machine Model (C = 200 pF, 2a(ls 16l 7@
R=0) Qe 15[]6Q
¢ Latch-Up Performance Exceeds 500 mA Per 30[]7 14[] 6D
JEDEC Standard JESD-17 4D[]s 13[] 5D
¢ Typical VoLp (Output Ground Bounce) <1V 4Q[| e 12[] 5Q
atVee =5V, Ta =25°C GND[J10 1iJLE
® High-Drive Outputs (-32-mA lgy,
64-mAlg)) SN54ABTS533 . . . FK PACKAGE
¢ Package Options Include Plastic : (TOP VIEW)

Small-Outline Packages, Ceramic Chip
Carriers, and Standard Plastic and Ceramic

Q
w
QIg[§.01g

300-mil DIPs ‘
' 0 fa® 2 @9 ep
description 20 fis 17[] 70
The *ABT533 is an 8-bit transparent D-type latch Qe 16[} 70
with 3-state outputs designed specifically for 3D 7 15[} 60
driving  highly ~ capacitve or relatively D8 2 13‘4[ 6D
low-impedance loads. It is particularly suitable for | I o T T [ o Y
implementing buffer registers, /O ports, gayigg

bidirectional bus drivers, and working registers. o

When the latch-enable (LE) input is high, the Q outputs follow the complements of the data (D) inputs. When
LE istakenlow, the Q outputs are latched at the inverse of the levels set up atthe D inputs. The ’ABT533 provides
inverted data at its outputs.

PRODUCT PREVIEW

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

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

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

The SN74ABT533 is packaged 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 SN54ABT533 is characterized for operation over the full military temperature range of —55°C to 125°C. The
SN74ABTS533 is characterized for operation from —40°C to 85°C.

EPIC-1IB is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW information concerns products in the formative or Copyright © 1992, Texas Instruments Incorporated

desl; 'rl| ghau o; clhvoloplvm.rrtt Clhaucurlltl'c dats :'r:dﬂ °[.:{‘:' %
spacifications are design goals. Texas Instruments ressrves the right to T
cﬁmgc or discontinue these products without notice. I EXAS
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SN54ABT533, SN74ABT533
OCTAL TRANSPARENT D-TYPE LATCHES

WITH 3-STATE OUTPUTS
D3772, FEBRUARY 1991-REVISED OCTOBER 1992
FUNCTION TABLE
(each latch)
INPUTS OUTPUT
OFE LE D ]
L H H L
L H L H
L L X o
H X X z
logic symbolt logic diagram (positive logic)
1 oE—L o[>
OoE — N EN
1 1 |D
LE ct LE «
s 1 C . c 2
D — 1D v ¥—5 1 1= 1D
2D . ;6 20 <
3D > g 5
8 9 e—|C1 20
5 2 9 4
s 2 ! 2 s 2D 1D ‘
6D p ;16 (e} 6
7D >——— 73 7 I 3a
o 2 S L. 3D 1D
[
ﬂ 9
1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and —cC1 Pt
IEC Publication 617-12. 8
4D 1D
|
g 12
ct
13 sa
5D 1D
[
15
14 o &
6D 1D
[
16
o c1 LO 7a
70 1D
19
18 ¢ ic 8a
8D 1D :
Texas Y9
EXAS
INSTRUMENTS
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SN54ABT533, SN74ABT533
OCTAL TRANSPARENT D-TYPE LATCHES
WITH 3-STATE OUTPUTS

D3772, FEBRUARY 1991-REVISED OCTOBER 1992

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

SuppPly VOtagE FANGE, VGG « « v v vttt ittt ie i iae i esatassitee e -05Vto7V
Input voltage range, Vi (see Note 1) .. ..ot e i it e i s e cinanes -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg ............... -05Vto55V
Current into any output in the low state, lo:  SN54ABT533 ........coivvvviiiiiiiiiiiiiiiininn, 96 mA
SN74ABTSE33 ..ottt e 128 mA

Input clamp current, Ik Vi<0) ...ovviiniiiiinnenne. e R e -18 mA
Output clamp current, Iok (Vo € 0) « vt iiiii ittt i ittt et ettt it neenannraneees -50 mA
Maximum power dissipation at Ty = 55°C (in still air): DBpackage .............ccocvviiiiiinnne, 0.5W
DWpackage ......covvvvivinieninnnnennn. 0.85W

Npackage ........ooiviiiiiininnnnnenen ns 1.3W

Storage temperature range .......... ..ottt i i —65°C to 150°C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

recommended operating conditions (see Note 2)

SN54ABT533 | SN74ABT533

MIN MAX MIN MAX UNIT
Vee Supply voltage 45 5.5 4.5 5.5 Vv
V4 High-level input voltage . 2 2 v
ViL Low-level input voltage 0.8 0.8 \
Vi Input voltage 0 Vee 0 Ve Vv
loH High-level output current —24 -32 mA
loL Low-level output current 48 64 mA
At/Av Input transition rise or fall rate | Outputs enabled 5 5| nsN
TA Operating free-air temperature -55 125 | -40 85 °C

NOTE 2: Unused or floating inputs must be held high or low.
INSTRUMENTS
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SN54ABT533, SN74ABT533
OCTAL TRANSPARENT D-TYPE LATCHES
WITH 3-STATE OUTPUTS

D3772, FEBRUARY 1991-REVISED OCTOBER 1992

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

M3IA3dd 10NAO0Hd

Ta=25°C SNS4ABT533 | SN74ABT533
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN MAX| MIN MAX
Vik Vec=45V, || =-18mA -1.2 -1.2 -1.2 \
Vec=45V, Ilopy=—3mA 25 2.5 25
Vec=5V, loH=—-3mA 3 3 3
VoH \
Vec=45V, loy=-24mA 2
Vec=45V, loy=—-32mA 2% 2
Voo=45Y, loL=48mA 0.55 0.55
VoL v
Vec=45V, g =64mA 0.55% 0.55
Iy Vec=55V, Vi=VgcorGND 1 +1 +1 A
lozn Vec=55V, Vp=27V 50 50 50 HA
lozL Vec=565V, Vp=05V ~50 -50 -50 nA
loFr Vec=0V, ViorVg=45V +100 =100 HA
Icex Vec=55V, Vpo=55V I Outputs high 50 50 50| pA
108 Vec=55\V, Vpo=25V -50 -140 -180| -50 -180] ~-50 -—180| mA
Outputs high T 250 250 250 | pA
1 Vec=85V, lo=0, Outputs low 24 30 30 30| mA
cc V| =Vgc or GND
Outputs disabled 0.5 250 250 250 A
V. 5.5V, One inout al 3.4 V. Outputs enabled 1.5 1.5 15| mA
q cc=925V,0neinputat3.4yV, * "
Alcc Other inputs at Vg or GND Outputs disabled 50 50 50| pA
Control inputs 1.5 1.5 15 mA
Ci Vi=25Vor05V pF
Co Vo=25Vor0.5V pF

t All typical values are at Voo = 5 V.

# On products compliant to MIL-STD-883, Class B, this parameter does not apply.

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

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

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

Vec =5V,
SN54ABT533 | SN74ABT533
Ta=25°C UNIT
MIN  MAX | MIN MAX| MIN MAX
tw Pulse duration, LE high or low ns
High
t Setup time, data before LE
su etup time, data before LE} Tow ns
th Hold time, data after LE} High or low 1.5% 1.5% 1.5% ns

# This data sheet limit m=y vary among suppliers. )

TEXAS *f
INSTRUMENTS

2-56 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN54ABT533, SN74ABT533
OCTAL TRANSPARENT D-TYPE LATCHES
WITH 3-STATE OUTPUTS

D3772, FEBRUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

From Output
Under Test

CL =50 pF
(see Note A)

LOAD CIRCUIT FOR QUTPUTS

—— -— 3V

™
Timing Input S5V
[} R A "4

| , | |
I tsu th |
| | 3V
Data Input X1 5V X1 SV
oV
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 3V
i I oV
toLth — | t
| | PHL
I ——= Vou
Output 15V 1.5V
VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C_ includes probe and jig capacitance.

TEST S1
tpLn/tpHL Open
tprz/tpze, 7V
tpuz/tezn Open
— tw —»
i J—
Input 1.5 VX )Qs v
ov
VOLTAGE WAVEFORMS
PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Stat7Vv
(see Note C)

Output
Waveform 2
S1 at Open
(see Note C)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Z, =50 Q, t, s 2.5 ns, s 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

_ TExXas ‘li'
INSTRUMENTS
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SN54ABT534, SN74ABT534
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

D3773, FEBRUARY 1991-REVISED OCTOBER 1992

Space-Saving Package Option:
Shrink Small-Outline Package (DB)

Features EIAJ 0.65-mm Lead Pitch (TOP VIEW)
State-of-the-Art EPIC-11B™ BICMOS Design oE]] U v
Significantly Reduces Power Dissipation al ; fg ] 88‘3
. ESD Protection Exceeds 2000 V Per 10 s 18[] 8D
MIL-STD-883C, Method 3015; Exceeds 20[ 4 17070
200 V Using Machine Model (C = 200 pF, afls  1sf]7a
R=0) 30(]s 15[] 6Q
Latch-Up Performance Exceeds 500 mA Per 3D[f 7 14[] 6D
JEDEC Standard JESD-17 4D[l 8 13[] 5D
Typlcal Vo p (Output Ground Bounce) <1V 4Qf[ 9 12[] 5Q
atVec =5V, Ta=25°C GND[}10 11[JCLK

High-Drive Outputs (-32-mA lgy,

64-mA lgp)

Package Options Include Plastic
Small-Outline Packages, Ceramic Chip
Carriers, and Standard Plastic and Ceramic

300-mil DIPs 32 1 2019
2D N4 18[] 8D
description 20 s 17[] 70
The 'ABT534 is an 8-bit flip-flop with, 3-state gg j ::E gg,
outputs designed specifically for driving highl
P gned sp y g highly el 4 1a[] 60

capacitive or relatively low-impedance loads. It is
particularly suitable for implementing buffer
registers, 1/O ports, bidirectional bus drivers, and

SN54ABT534. .. J PACKAGE

SN74ABT534... DB, DW, OR N PACKAGE

SN54ABTS34 . . . FK PACKAGE
(TOP VIEW)

Q
LJ
oiojy Big

4
9 1011 1213

[ o | o { o | |
[al 4 o

working registers.

The eight flip-flops of the 'ABT534 are edge-triggered D-type flip-flops. On the positive transition of the clock,
the Q outputs will be setto the complement of the logic levels that were set up at the data (D) inputs. The 'ABT534
provides inverted data at its outputs.

PRODUCT PREVIEW

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

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

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

The SN74ABT534 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 SN54ABT534 is characterized for operation over the full military temperature range of —55°C to 125°C. The
SN74ABT534 is characterized for operation from —40°C to 85°C.

EPIC-IIB is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW Information concemns products In the formative o Copyright © 1992, Texas Instruments Incorporated

design phase of devslopment. Chracarisc dae and_cftur Q’
specifications are design goals. Texas Instruments reserves the right to T
ange or discontinue these products without notice. I ms
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SN54ABT534, SN74ABT534
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS |

D3773, FEBRUARY 1991-REVISED OCTOBER 1992

FUNCTION TABLE
(each flip-flop)
INPUTS OUTPUT
OE CLK D [+]
L i H L
L 1 L H
L L X Ty
H X X z
logic symbolt logic diagram (positive logic)
1
1 OE OD
OFE ——IDNEN
~ 1 1
CLK C1 CLK - 0—‘
1 -1|D ; 2 Q 3 T Do “ 1
a 5 | 1D 1D
2D 20 ¢
3D ! ° 3q
8 9 —1> C1 5 5
4D ———— 4aa '
s 13 12 sa 2D 1D
14 15 ¢
&0 17 L_Ts sa
6
7D S —> C1 aa
18 19 7
8D fle) 3D 1D
[
 This symbol is in accordance with ANSI/IEEE Std 91-1984 and —1> C1 9 a0
IEC Publication 617-12. 8 E
4D 1D
| E
13 a
5D 1D
[
*— g: 15
14 ~ ¢t 60
6D 1D
[
> C1 l £0 16 70
~1D
— b 19
18 o I %O &a
8D 1D
Texas ¥
EXAS
INSTRUMENTS
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SN54ABT534, SN74ABT534
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

D3773, FEBRUARY 1991-REVISED OCTOBER 1992

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

Supply voltage range, Veg -+ v+ . .« RN Ceeeees Cereaeee e Crreaeei e -05Vto7V
Input voltage range, Vi (see Note 1) ......oeiie it et ~-05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg ............... -0.5Vto5.5V
Current into any output in the low state, lo: SNS4ABT534 ..... i 96 mA
SN74ABT534 ............... e e 128 mA

Input clamp current, Lk (V1< 0) ..ottt i e ettt e a e -18 mA
Output clamp current, lox (Vo <0) ........... e e e veee.. —S50MA
Maximum power dissipation at T = 55°C (in still air): DBpackage ................ccviieennen.. 0.5W
DWpackage .............. e vie... 0.85W

Npackage ..........ccovviviiiiiinnnn, 1.3W

Storage temperaturerange ..............c...n. e e e e —65°C to 150°C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

recommended operating conditions (see Note 2)

SN54ABT534 | SN74ABT534 NIT
. MIN  MAX MIN MAX u
Vee Supply voltage 4.5 5.5 4.5 55 \4
ViH High-level input voltage 2 2 \"
ViL Low-level input voltage 0.8 0.8 v
\Z] Input voltage 0 Vce 0 Vg v
lox High-level output current ~24 32| mA
loL Low-level output current 48 64| mA
AYAV Input transition rise or fall rate ] Outputs enabled 5 5| nsv
Ta Operating free-air temperature -55 1256 | -40 85 °C
NOTE 2: Unused or floating inputs must be held high or low.
TEXAS ‘9
INSTRUMENTS
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SN54ABT534, SN74ABT534
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

D3773, FEBRUARY 1991-REVISED OCTOBER 1992

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

otherwise noted)

Ta =25°C SNS54ABT534 | SN74ABT534
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN MAX| MIN . MAX
Vik Vec=45V, [=—18mA -1.2 -1.2 -1.2 \Y
Vec=45V, loy=-3mA 2.5 25 25
Vec=5V, lon=—-3mA 3 3 3
Vec=45V, loy=-24mA 2 2
Vcc=45V, lon=-32mA 2F 2
Vec=45V, lpL=48mA 0.55 0.55
VoL v
Vec=45V, lgL=64mA 0.55% 0.55
] Vec=55V, V|=VgcorGND =1 +1 =1 A
lozn Vcc=565V, Vo=27V 50 50 50 A
lozL Vec=565V, Vg=05V -50 -50 -50 A
loEr Vec=0V, ViorVg=<4.5V +100 +100 | pA
lcex Vec=55V, Vo=55V | Outputs high 50 50 50| pA
o8 Voc=55V, Vo=25V —50 —140 -180| -50 —180| -50 -—180| mA
Outputs high 1 250 250 250 HA
| Vec=55V,  lo=0, Outputs low 24 30 30 30| mA
cc V| =Vgc or GND P
Outputs disabled 0.5 250 250 250 pA
Vec =55V, Oneinputat 3.4V,
U cc ( P g
Alee Other inputs at Vgc or GND 15 15 15[ mA
G Vi=25Vor05V pF
Co Vo=25Vor0.5V pF

1 All typical values are at Ve =5 V.

+ On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.

timing requirements over recommended ranges of supply voltage and operating free-air

temperature (unless otherwise noted)

Vec=5V,
SN54ABT534 | SN74ABT534
Ta=25°C UNIT
MIN MAX MIN MAX MIN MAX
felock Clock frequency 125 125 1251 MHz
tw Pulse duration CLK high or low 3.5 3.5 3.5 ns
High 1.6 1.6 1.6
Setup time, data before CLK ns
b up time, data before GLK1 Low 2.2 2.2 22
th Hold time, data after CLK? High or low 1.8% 1.8% 1.8% ns

# This data sheet limit may vary among suppliers.

TEXAS ‘i’f
INSTRUMENTS
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SN54ABT534, SN74ABT534
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

D3773, FEBRUARY 1991-REVISED OCTOBER 1992

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

Vee=5V,
FROM TO o SN54ABT534 | SN74ABT534
PARAMETER (INPUT) (OUTPUT) Ta =25°C UNIT
MIN TYP MAX MIN MAX MIN  MAX
fmax 125 175 125 125 MHz
tPLH 26 5.1 5.9 2.6 2.6 6.7
CLK ns
tPHL a 3.4 6 6.7 3.4 3.4 7.6
tpzH 1 3.3 4.2 1 1 5
OE ns
tpzL a 26 5 5.8 2.6 2.6 6.8
tphz 24 53 66| 24 24 73
OE ns
tpLz a 2.3 51 5.8 23 23 6.5
TEXAS b
INSTRUMENTS
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SN54ABT534, SN74ABT534

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS

WITH 3-STATE OUTPUTS

D3773, FEBRUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

o 7V
From Output
Under Test
CL=50pF
(see Note A)
LOAD CIRCUIT FOR OUTPUTS
3V
Timing Input
ov
3V
Data Input
oV

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C includes probe and jig capacitance.

O Open
GND

TEST S1
teLn/teHL Open
teLz/tezL 7V
teHz/tpzH Open
e ty ———»
I l 3V
Input 1.5 VX X‘l 5V
oV
VOLTAGE WAVEFORMS
PULSE DURATION

Qutput
Control
(low-level
enabling)

|
Qutput I | I— -
Waveform 1 1.5V Voo +0.3V
Stat7v | ot

(see Note C) |

Output

- Vi
— — — — VoH
Waveform 2 |
Voy—-0.3V
S1 at Open _/:m
(seeNote C) e/ — — — — ~0V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50Q,t, <2.5ns, 4 <2.5ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS b
INSTRUMENTS
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SN54ABT540, SN74ABT540
OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

D3774, FEBRUARY 1991-REVISED OCTOBER 1992

Space-Saving Package Option:
Shrink Small-Outline Package (DB)

SN54ABT540. . . J PACKAGE
SN74ABT540. .. DB, DW, OR N PACKAGE

Features EIAJ 0.65-mm Lead Pitch (TOP VIEW)
¢ State-of-the-Art EPI/C-IIB™ BICMOS Design )
Significantly Reduces Power Dissipation GEE ; fg :]l é%%
® ESD Protection Exceeds 2000 V Per A2(] 3 18]] Y1
MIL-STD-883C, Method 3015; Exceeds A3l 4 17[ Y2
200 V Using.Machine Model (C =200 pF, A4lls 16[] Y3
R=0) As[le 15[ Ya
® Latch-Up Performance Exceeds 500 mA Per A6[l7 14§} Y5
JEDEC Standard JESD-17 A7[| s 13]] Y6
* Typical VoLp (Output Ground Bounce) <1V A8[|9 12[1 Y7
atVee =5V, Tao =25°C GND | 10 1] vs

® High-Drive Outputs (-32-mA lgy,
64-mAlg )

® Package Options Include Plastic
Small-Outline Packages, Ceramic Chip
Carriers, and Standard Plastic and Ceramic
300-mil DIPs

SN54ABT540 . . . FK PACKAGE
(TOP VIEW)

-~ ON
¥ /384

description

The 'ABT540 octal buffers and line drivers are
ideal for driving bus lines or buffer memory
address registers. The device features inputs and
outputs on opposite sides of the package that
facilitate printed-circuit-board layout.

The 3-state control gate is a 2-input AND gate with
active-low inputs so that if either output-enable
(OET or OE2) input is high, all corresponding
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¢ through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74ABT540 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 SN54ABT540 is characterized for operation over the full military temperature range of -55°C to 125°C. The
SN74ABT540 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS OUTPUT
OET OE2 A Y
L L L
L L H L
H X X Zz
X H X Zz

EPIC-1IB is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW Information concerns products In the formative or Copyright © 1992, Texas Instruments Incorporated
des| g 5hnu o‘!u ?ovclcpro.?t C':M‘:ﬁlmuac data :’r‘\dd t;‘t:i;r i
spacifications are design goals. Texas Instruments reserves the o T

cg:ngo or discontinue mg: products without notice. ¢ I EXAS
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SN54ABT540, SN74ABT540

OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS
D3774, FEBRUARY 1991-REVISED OCTOBER 1992
logic symbolt ) logic diagram (positive logic)
; & oEr - —(g
oEf —N EN o3 _19_03’—
o3 LN ' ]
-1 r a1 -2 = ;; 18 Y.1
U — T VP v
A2 3_.____ ;..._l Y2 v
JE PP A— U Y ——
A4 5—-— ;15 Y4 To 7 Other Channels
AS 6————-— 14 Y5
A6 7_.__ L—11 Y6
A7 i_ ;_i Y7
A8 _2_________ ‘:;______11. /8
1 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)*

SUPPIY VORAGE FraNGE, VoG -« v ettt i et e e e it e et st -05Vto7V
Input voltagerange, Vi (see Note 1) ... vt et e s -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg ............... -0.5Vto55V
Current into any output in the low state, Ig: SNS4ABTS540 ..........cciiiiiiiiiiiiiiinninnnnn 96 mA
, SN74ABT540 ............. S 128 mA
Input clamp current, L (Vi< 0) . vv et ettt it e e ittt -18 mA
Output clamp current, Iogk (VO < 0) - o et e it e e et i —50 mA
Maximum power dissipation at Ta = 55°C (in still air): DB package ............ e 0.5W
DWpackage ...........coovviiiiiininen, 0.85W

Npackage ..........ccvevvvviiiiiinnnennn. 13W

Storage temperaturerange ......... e, e, e e, . —65°C to 150°C

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

NOTE

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

recommended operating conditions (see Note 2)

SN54ABT540 | SN74ABT540 UNIT
MIN MAX| MIN MAX
Vee Supply voltage 4.5 5.5 4.5 55 "
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
v Input voltage 0 Vee 0 Vee v
loH High-level output current —24 —32 mA
loL Low-level output current 48 64| mA
At/Av Input transition rise or fall rate l Outputs enabled 5 5| nsiV
Ta Operating free-air temperature -55 125| -40 85 °C
NOTE 2: Unused or floating inputs must be held high or low.
TEXAS “@
INSTRUMENTS
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SN54ABT540, SN74ABT540
OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

D3774, FEBRUARY 1991-REVISED OCTOBER 1992

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

PARAMETER TEST CONDITIONS Ta = 25°C SNSIABTS40 | SN74ABTS40 UNIT
MIN TYP! MAX MIN  MAX MIN  MAX
Vik Veg=45V, | =—18 mA -1.2 -1.2 -1.2 \4
Vec=45V, loH=~3mA 2.5 2.5 25
Vec=5V, lon=-3mA 3 3 3
Vou v
Vec=4.5V, loH=—24 mA 2 2
Vec =45V, loH=—32mA 2% 2
Vec =45V, loL =48 mA 0.55 0.55
VoL \%
Vec =45V, loL =64 mA 0.55¢% 0.55
] Vec=565V, V) =Vgc or GND 1 =1 =1 pA
lozH Vec =55V, Vo=27V 50 50 50 | pA
loz Voo =55V, Vo=05V —50 Z50 ~50| pA
lorF Vec=0V, ViorVos4.5V +100 100 | pA
lcex Vec=5.5V, Vo=55V | Outputs high 50 50 50| upA
Io® Vec=55V, Vo=25V 750 -100 -180| —-50 -180| -50 —180| mA
Outputs high 1 250 250 250 | uA
icc zlcf ;::o\r/'GND lo=0, Outputs low 24 30 30 30| mA
QOutputs disabled 0.5 250 250 250 A
Vec =55V, Datai Outputs enabled 1.5 1.5 1.5
Alge? g{‘hee'r“if‘:’uz :;4 V. [DetainpUts I outs disabled 0.05 0.05 005| mA
Vcg or GND Control inputs 1.5 1.5 1.5
C Vi=25Vor05V 3 oF
Co Vo=25Vor05V 8 pF

1 All typical values are at Vgg =5 V.
* On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.

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

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Vee =5V,
FROM TO ce=>" SN54ABT540 | SN74ABT540
PARAMETER (INPUT) (OUTPUT) Tp = 25°C UNIT
MIN TYP MAX| MIN MAX| MIN MAX
K 41 1 1 .
teLH A v 1 2.9 4.8 ns
tPHL 16 31 43| 16 16 48
tpzn oF v 12 34 49| 12 12 59|
tozL 12 3 44| 12 12 51
tPHZ oE v 3.1 53 6.5 3.1 3.1 7.3 ns
tpLz 25 4.4 57 25 2.5 6.2
Tixas
EXAS
INSTRUMENTS
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SN54ABT540, SN74ABT540
OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

D3774, FEBRUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

O TEST s1
O 0O tew/ty Open
From Output pen t:llfz{;‘::t 7p ;
Under Test GND
touz/tpzn Open
C_ =50 pF
(see Note A)
= = = Output 3v
Control
LOAD CIRCUIT FOR OUTPUTS (low-level 18V J_1 sV
enabling) - —_— — — 0oV
tpzL —>| — I
| | toiz P |4
] LI
—— —_ 35V
Input - T Noaev 3V Wa ?ut;u: 'Y 45y | ]
(see Note B) 1.5V 15V ;: ::7 v [ : VoL +0.3 vv
! ov — — — VoL
toLn Il‘ > | ] (see Note C) | trurd e
| K_‘_ tpHL tpzH _’( l‘_ |
| | Oulput . VOH
| —_—— VOH . Waveform 2 I VOH -03V
Output 15V 15V 1 at Open 15V
VoL (seeNoteC) ____ /- — — -0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C_ includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Z, = 50 Q, t; s 2.5 ns, t;< 2.5 ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS {?
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SN54ABT541, SN74ABT541

OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS
SCBS0938-D3704, JANUARY 1991-REVISED OCTOBER 1992
® Space-Saving Package Option: SN54ABT541 . .. J PACKAGE
Shrink Small-Outline Package (DB) SN74ABT541 . .. DB, DW, OR N PACKAGE

Features EIAJ 0.65-mm Lead Pitch (TOP VIEW)

® State-of-the-Art EPIC-11B™ BiCMOS Design OET U v
Significantly Reduces Power Dissipation At 1 20 ] O%%

® ESD Protection Exceeds 2000 V Per A2] z :2 Y1
MIL-STD-883C, Method 3015; Exceeds A3l 4 7l vz
200 V Using Machine Model (C = 200 pF, A4ls 16[] Y3
R=0) As[le  1s[]Y4

¢ Latch-Up Performance Exceeds 500 mA Per As[l7 141 Y5
JEDEC Standard JESD-17 A7[ls 13[] Y6

® Typical Vgrp (Output Ground Bounce) <1V A8[l9 12[] Y7
atVee =5V, Ta =25°C GND[J10 11]jY8

® High-Drive Outputs (-32-mA lgy,
64-mAlol) SN54ABT541 . . . FK PACKAGE

* Package Options Include Plastic (TOP VIEW)
Small-Outline Packages, Ceramic Chip - ol
Carriers, and Standard Plastic and Ceramic 2z |8 9|g

300-mil DIPs

; 32 12019
o as A3 []4 18[] Y1
desclflptlon asPs e
The'ABT541 octal buffer and line driver is ideal for A5 |le 16[] Y3
driving bus lines or buffering memory address A6 []7 15[] Y4
registers. The device features inputs and outputs A7]]8 14{] Y5

on opposite sides of the package to facilitate ,3,,‘—0“31,1—2"1—3,

printed-circuit-board layout. 29 L e

(5}

The 3-state control gate is a 2-input AND gate with
active-low inputs so that if either output-enable
(OET or OE2) input is high, all eight 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¢ through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74ABT541 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 SN54ABT541 is characterized for operation over the full military temperature range of -55°C to 125°C. The
SN74ABT541 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS OUTPUT
OET O©OE2 A Y
L L L L
L L H H
H X X z
X H X Z
EPIC-IIB is a trademark of Texas Instruments Incorporated.
UNLESS OTHERWISE NOTED this document contalns PRODUCTION Copyright © 1992, Texas Instruments Incorporated
SR vt gl Pt oo Tixas WP
P p g does not y Include testing of all EXAS
prana INSTRUMENTS
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SN54ABT541, SN74ABT541

OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS
SCBS093B-D3704, JANUARY 1991-REVISED OCTOBER 1992
logic symbolt logic diagram (positive logic)
1
1 & OET ——(
s [ — O
19 E OEZ
4
| C 2 ‘[ 18
2 18 A1 Y1
Al ————— 1 vk i
3 17 /
A2 a ——16 Y2 ) v
A3 p ————15 Y3 \——v—/
A4 Y4 To 7 Other Channels
6 14
AS Ys
7 13
A6 Y6
8 12
A7 Y7
9 1
A8 ———— ———— v8

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

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

Supply voltagerange , Vg ««vvvvvvnennnrnnnnnns PP .. 05Vto7V
Input voltagerange, Vi (see Note 1) ... ....ooiiiiiiiiii i -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo .............. -05Vto55V
Current into any output in the low state, lg:  SNS4ABT541 ............ccoiiiiiiiiiiiiiiiinee, 96 mA
SN74ABT541 .........covvvvvnnnn e 128 mA

Input clamp current, Ik (V] < 0) oo iit it e e e i e e e —-18 mA
Output clamp current, lok (VO < 0) vt vintie e e e e e e —50 mA
Maximum power dissipation at Ty = 55°C (in stillair): DBpackage ............ccooviveiinieinnnn 0.5W
DWpackage ..........cooviiiiiiinnnnnen 0.85W

Npackage ................ e, 1.3W

Storage temperature range .........ovieiiiiiiiii i e e e e —65°C to 150°C

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

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

recommended operating conditions (see Note 2)

SN54ABT541 | SN74ABT541 UNIT
MIN MAX| MIN MAX

Vee Supply voltage 45 55 4.5 5.5 Vv
Vi High-level input voltage 2 5 2 \
Vi Low-level input voltage <08 0.8 Vv
Vi Input voltage 0.." Vec 0 Vce v
lon High-level output current o5 —24 32| mA
loL Low-level output current {5; 48 64| mA
At/Av Input transttion rise or fall rate &~ 5 5] nsV
TaA Operating free-air temperature =55 125 | -—40 85 °C

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

PRODUCT PREVIEW Information concerns products In the formative or

des; al ahuo og :-voloplrno%L cllgltmhﬂntgc data a'nd"oh?:r @
specifications are design goals. Texas Instruments reserves the right to T

cg:ng' or dlscontinue tho%o products without notice. I ms
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SN54ABT541, SN74ABT541
OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS093B-D3704, JANUARY 1991-REVISED OCTOBER 1992

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

Ta=25°C SN54ABT541 | SN74ABT541
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN MAX| MIN MAX
Vik Vec=45V, |j=-18mA -1.2 -1.2 -1.2 \
Vec=45V, loy=-3mA 25 25 25
’ Veg=5V, lo =—~3 mA 3 3 3
Vou \
Vec=45V, lop=-24mA 2 2
Vec=45V, IloyH=-32mA P 2
v Vec=45V, loL=48mA 0.55 0.55 v
oL Voc =45V, loL=64mA 0.55¢ = 0.55
Iy Vec=55V, Vi=VccorGND =1 f?«&:ﬂ =1 A
lozx Vee=55V, Vo=27V 50 A= 50 50| pA
lozL Vec=55V, Vg=05V -50 A —50 -50 | pA
o
lorr Vec=0V, ViorVgs4.5V +100 Pt =100 A
IcEX Vec=55V, Vo=55V [ Outputs high 50 | (5 50 50 | pA
] Vec=55V, Vg=25V —50 -140 -180 |G~50 -—180| -50 -180| mA
Outputs high 5 250 250 250 pA
Vec =55V, lo =0,
lee V| = Ve or GND Outputs low 22 30 30 30 mA
Outputs disabled 1 250 250 250 pA
Vi 5.5V, One Inbut at 3.4 V. Outputs enabled 1.5 1.5 15| mA
1 'cc=5.5V,Oneinputat3.4V, "
Alge Other inputs at Vg or GND Outputs disabled 50 50 50 pA
. Control inputs 1.5 1.5 15| mA
Ci Vi=25Vor0.5V 5 pF
Co Vp=25Vor0.5V 5 pF

t All typical values are at Vog = 5 V.
% On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.

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

Vee =5V,
PARAMETER FROM To ch c SNS4ABTSA1 | SN74ABTS41 |\
(INPUT) (OUTPUT) A=25 EN
MIN TYP MAX| MIN MAX| MIN MAX
1 y y y '
- A N T 26 41 46 (]
terL 1 29 a2 18 47 1 46
1 ) ) y ! ) }
— oF N 1131 48| 14 54| 11 53|
tpzL 2.1 44 59| 241 65| 21 6.4
1 21 51 66 |&21 71| 21 741
PHZ OE Y f?’ ns
triz 17 47 62| 17 67| 17 67
PRODUCT PREVIEW Information concerns products In the formative or
ot e e ‘b
.R:ngc or dluomlnul?m'u products without notice. TEXAS
INSTRUMENTS
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SN54ABT541, SN74ABT541
OCTAL BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

S$CBS093B-D3704, JANUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

7V
O TEST s1
o]
From Output Open ::LL’Z/J::::. 07p 3"
Under Test GND
teuz/tpzH Open
C_ =50 pF
(see Note A)
= = = Output av
Control 15V
LOAD CIRCUIT FOR OUTPUTS (low-level J_ :
enabling) —_——— 0V
tpzL —Dl j— I
| | tiz P
I |
______ 3V Output ———L 35V
Input Waveform 1 I 15V | I
(see Note B) 15V 185V | * VoL +03V
| ov Stat7v —— = VoL
toLH '—h—J l l (see Note C) I touz— l"
! | teHL tezH _N "_ I
| | Output o _ Vou
‘ | ——— Vo Waveform 2 l Von-0.3V
Output 15V 15V S1 at Open 15V
VoL (see Note C) —_——— ~0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C_ includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR = 10 MHz, Z, =50 Q,t, < 2.5 ns, tys 2.5 ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS {if
INSTRUMENTS
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SN54ABT543, SN74ABT543
OCTAL REGISTERED TRANSCEIVERS

WITH 3-STATE OUTPUTS
D3662, JANUARY 1991-REVISED OCTOBER 1992
® Space-Saving Package Option: SNS54ABT543. . . JT PACKAGE
Shrink Small-Outline Package (DB) (SNTAABTS43... DB, DM OR NT PACKAGE
Features EIAJ 0.65-mm Lead Pitch 4 W)
¢ State-of-the-Art EPICTIB™ BiC!VlOS Design [EBA[| 1 Yo, 1 Veo
Significantly Reduces Power Dissipation ) OEBA[l2  23[] CEBA
¢ ESD Protection Exceeds 2000 V Per Atl] 3 22[] B1
MIL-STD-883C, Method 3015; Exceeds A2l 4 21[] B2
200 V Using Machine Model (C =200 pF, A3[] s 20[] B3
R=0) Adfl 6 19[] B4
¢ Latch-Up Performance Exceeds 500 mA Per A5[] 7 18]] BS
JEDEC Standard JESD-17 ~ Ag[]s 17[] B6
* Typical Vo p (Output Ground Bounce) <1V A7le  18[1B7
atVee =5V, Ta=25°C A8[l10 15[]B8
* High-Drive Outputs (~32-mA Igy, 64-mA loy) cgﬁgE noo4 % %
® Package Options Include Plastic 2

Small-Outline Packages, Ceramic Chip

Carriers, and Standard Plastic and Ceramic SN54ABT543. . . FK PACKAGE
300-mil DIPs (TOP VIEW)
description E’g|ﬂ ‘z’>8|§ =
The 'ABT543 octal transceiver contains two sets v ) s § e v § s | e e
of D-type latches for temporary storage of data a2fls 4 3212827 262 s g2
flowing in either direction. Separate latch-enable asfl e 240 B3
(CEAB or LEBA) and output-enable (OEAB or aafl7 il
OEBA) inputs are provided for each register to 8 2314B4
permit independent control in either direction of NCl 22[INC
data flow. Asf]9 21[] 85
A6[] 10 20[] B6
The A-to-B enable (CEAB) input must be low in A7[] 11 19[] B7
order to enter data from A or to output data from 12 13 14 1516 1718
B. If CEAB is low and LEAB is low, the A-to-B HE?CHHH
latches are transparent; a subsequent low-to-high 2' zZ|g |< @
transition of CEAB puts the A latches in the storage ol

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, [EBA,
and OEBA inputs.

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

NC - No internal connection

The SN74ABT543 is packaged 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 SN54ABT543 is characterized for operation over the full military temperature range of —55°C to 125°C. The
SN74ABT543 is characterized for operation from —40°C to 85°C.

EPIC-1IB is a trademark of Texas Instruments Incorporated.

UNLESS OTHERWISE NOTED this document contalns PRODUCTION Copyright © 1992, Texas Instruments Incorporated

DATAmlntarmﬂon imu.rr:m [ :'1 ubll ulﬂo?m date. :r:&unc;a r;onlerm m‘; b
specifications lorms .X‘I instrument jard warral
Prod ! Lood g doss n rly Include testing of all Ims
pulml ors.
INSTRUMENTS
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SN54ABT543, SN74ABT543

OCTAL REGISTERED TRANSCEIVERS

WITH 3-STATE OUTPUTS

D3662, JANUARY 1991-REVISED OCTOBER 1992

FUNCTION TABLEt
INPUTS - OuUTPUT

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

1 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

logic symbolS

A3
As
A5
A6
A7
A8

conditions were established.

3

s 6D 1 3%

— > |—<—>»—— B2
5
——] |—<—>»—— B3
6

—— |—<—>»>—— B4
7
—>— -—<4—>»— BS5
8—4.-;_ -—<4—>—— B6
D ] ——<«>— B7

—>— —<—>—— B8

§ This symbol Is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for DB, DW, JT, and NT packages.

2-74
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SN54ABT543, SN74ABT543
OCTAL REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

D3662, JANUARY 1991-REVISED OCTOBER 1992

logic diagram (positive loglc)

OEBA 2
CEBKLEE
EBA g

oEAB 12— (
CEAB —{"
[n-7.): QL —

3

HJ JUU

4>
Al « ‘22

-
o
' 3
Y

B1

,Ei ’ c1l—e
N
1

q
*+—lc ﬂ\
1D |
v v Vv v
\ /

\%
To 7 Other Channels

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

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

SupPly VOB FANGE, VEG « - v et v et vt et tee it ee e et ae e i taeaee e —-05Vto7V
Input voltage range, V) (except I/O ports) (see Note 1) .........ccviiiiiiiiiiiiiinninnns, -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -0.5Vto 55V
Current into any output in the low state, lg:  SN54ABT543 .......cciiiieriiiniiieniiennnens 96 mA
SN74ABTS543 ..ottt it ras 128 mA

Input clamp current, ik (V1< 0) oot e e e —18 mA
Output clamp current, lok (VO <0) oottt et it i —50 mA
Maximum power dissipation at Tp = 55°C (in still air): DBpackage ........c..coveiiiieniiiinnn. 0.5W
DWpackage ......oovveenniniiiiniinnnnsans 1w

NTpackage ..........covvviiiiiiininnnne 1.3W

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

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

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

TEXAS {’f
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-75



SN54ABT543, SN74ABT543
OCTAL REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

D3662, JANUARY 1991-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT543 | SN74ABT543 UNIT
MIN MAX| MIN MAX

Vee Supply voltage 45 BB 4.5 5.5 Y
Vi High-level input voltage 2 & 2 v
Vi Low-level input voltage 0.8 0.8 \
Vi Input voltage 0. Vec 0 Vee v
loH High-level output current w5 24 32| mA
loL Low-level output current < 48 64| mA
At/Av Input transition rise or fall rate | Outputs enabled g}:‘ 5 51 nsV
Ta Operating free-air temperature -55 125 —40 85 °C

NOTE 2: Unused or floating pins (input or |/O) must be held high or low.

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

PARAMETER TEST CONDITIONS Ta = 25°C SNSAABTS43 | SN74ABTS43 UNIT
MIN TYPt MAX MIN  MAX MIN  MAX
Vik Vec=45V, ) =—18 mA -1.2 -1.2 -1.2 v
Ve =45V, lon=—-3mA 25 25 25
Vee =5V, lon=-3mA 3 3 3
VoH v
Vec =45V, loy =—24 mA 2 2
Vec=4.5V, loy =—32 mA 2% 2
Vec =45V, loL =48 mA 0.55 0.55
VoL \"
Vec =45V, loL = 64 mA 0.55% - 055
| Vec=5.5V, Control inputs i +1 E +1 WA
V| = V¢ or GND Aor B ports +100 4100 +100
lozn® Vec =55V, Vo=27V 50 & 50 50 | pA
loz® Vec =55V, Vo=05V ~50 L4 —50 -50 | pA
loFr Vec =0V, ViorVo =45V =100 | & +100 | pA
ICEX Vec =55V, Vo=55V | Outputs high 50 | 45 50 50 | pA
Io" Vec =565V, Vo=25V -50 -100 -180| '-50 -180| -50 -180| mA
Ve =55V, Outputs high 1 250 250 250 | pA
lee lo=0, AorBports | Outputs low 24  34¢ 34# 34% | mA
V| =Vgc or GND Outputs disabled 0.5 250 250 250 | pA
Vec =5.5V, Oneinputat 3.4V,
Aleo! | Otherinputs at Vg or GND 5 15 15| mA
Ci Vi=25Vor05V Control inputs 4 pF
Cio Vo=25Voros5Vv A or B ports 7 pF

1 All typical values are at Vg = 5 V.

% On products compliant to MIL-STD-883, Class B, this parameter does not apply.

§ The parameters Iz and lgz. include the input leakage current.

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

# This data sheet limit may vary among suppliers.

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

PRODUCT PREVIEW Information concems products in the formative or

design phase of development. Characteristic data and other "
specifications are design goals. Texas Instruments reserves the right to e I ~
change or discontinue these products without notice. I EXAS
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SN54ABT543, SN74ABT543
OCTAL REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

D3662, JANUARY 1991-REVISED OCTOBER 1992

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

Vec=5V,
SN54ABT543 | SN74ABT543
Ta=25°C UNIT
MIN MAX| MIN MAX| MIN MAX
tw Pulse duration, CEAB or LEBA low ] 35 35 3.5 ns
Data before High 3.5 358 3.5
CEAB or [EBA ) g
tsu Setup time ! L?w 3 A ‘::’ £ 3 ns
Data before High 3.5 3.5 7 3.5
CEAB or CEBA} Low 3 [ 3
' Hold time Data after CEAB or LEBA? 1t 1t 1t ns
n Data after CEAB or CEBA} 1t 1t 11

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

Vee =5V,
PARAMETER FROM T0 T°° prc SNS4ABTS43 | SN74ABTS43 | |\
(INPUT) (OUTPUT) A=
MIN TYP MAX| MIN MAX| MIN MAX
tpLH 1.9 44 59| 19 19 69
AorB BorA ns
oL ° 19 44 59] 18 & | 19 69
1 16 41 56 6 oF 16 66
PLH [EBA or [EAB AorB 18 & ns
tPHL 2.1 46 6.1 2.1 4¥ 2.1 7.1
1.4 39 . 4% . .
tezn OEBA or OEAB AorB 54 14, 14 5.4 ns
tpzL 2.5 5 65| 2% 25 75
2.5t . 3 i .5t .
etz OEBA or OEAB AorB 59 L gs 25 8.4 ns
tpLz 3 5.5 7 ,;:2“ 3 3 8
tpzH 1.4 . 39 54| 1.4 1.4 6.4
CEBA or CEAB AorB ns
tpzL 25 5 65| 25 25 75
tpHz 3.2t 5.9 74| 3.2t 3.2t 8.4
CEBA or CEAB A
oz or orB 3 55 7 3 3 5] ™
1 This data sheet limit may vary among suppliers.
PRODUCT PREVIEW Information concerns products in the formative or
dein g, 1 goviopnant. et Gas and_ ot {tp
: -:go or dl»ominuogho’u products without mmr:um ¢ m
INSTRUMENTS
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SN54ABT543, SN74ABT543
OCTAL REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

D3662, JANUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

From Output
Under Test

CL=50pF
(see Note A)

LOAD CIRCUIT FOR OUTPUTS
- 3V
Timing Input 15V

|\ e e e e - 0V

| | | | | |

: tsu th |
| | 3V

Data Input X1 S5V X1 S5V
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 3v
Input 15V 15V
i ' ov
teLn —h—J
! : H‘_'ﬂl_ tPHL
1 ——= Vou
Output 1.5V 1.5V
Vou
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C_ includes probe and jig capacitance.

TEST S1
toLn/teHe - Open
teLz/tpzL 7V
tpuz/tpzn Open
—ty —
| ﬁllz o
Input 1.5 VX 1.5V
ov
VOLTAGE WAVEFORMS
PULSE DURATION

OQutput
Control
(low-level
enabling)

|
Output | | Ve i
Waveform 1 | 1.5V VoL +0.3V
S1at7Vv —— — VoL
(see Note C)
Output
Waveform 2
S1 at Open
(see Note C)
VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Z, = 50 ©, t; s 2.5 ns, tys 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

- TEXAS {’P
INSTRUMENTS
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SN54ABT544, SN74ABT544
OCTAL REGISTERED TRANSCEIVERS

WITH 3-STATE OUTPUTS
D3775, FEBRUARY 1991-REVISED OCTOBER 1992
® Space-Saving Package Option: SN54ABT544 . .. JT PACKAGE
Shrink Small-Outline Package (DB) SN74ABT544 ... DB, DW, OR NT PACKAGE
Features EIAJ 0.65-mm Lead Pitch ' (TOP VIEW)
® State-of-the-Art EPIC-11B ™ BiCMOS Design EBA[] 1 (O Ve
Significantly Reduces Power Dissipation OEBA[]2 23[] CEBA
® ESD Protection Exceeds 2000 V Per Al[ls 22[] B1
MIL-STD-883C, Method 3015; Exceeds A2[la 21[] B2
200 V Using Machine Model (C = 200 pF, A3[ls 20(] B3
R=0) A4fls 19[] B4
® Latch-Up Performance Exceeds 500 mA Per As[]7  18[IB5
JEDEC Standard JESD-17 . As[ls 17{] B6
* Typical VoLp (Output Ground Bounce) <1V A7lls 16[] B7
atVec =5V, Ta =25°C Asfjio  1s]1B8
¢ High-Drive Outputs (—32-mA loy, cgﬁg% :12 :;’ % %
64-mA lg)

® Package Options Include Plastic

Small-Outline Packages, Ceramic Chip SN54ABT544 . . . FK PACKAGE

Carriers, and Standard Plastic and Ceramic (TOP VIEW)
300-mil DIPs < <
m o
description ;|8|§ ‘2’>8|8 by
The 'ABT544 octal transceiver contains two sets 2 33571 2728
of D-type latches for temporary storage of data A2([]s 2s(] B2
flowing in either direction. Separate latch-enable A3[] 6 24[]B3
(CEAB or LEBA) and output-enable (OEAB or : Al 7 23[] B4
OEBA) inputs are provided for each register to NC[] 8 22[|NC
permit independent control in either direction of As[] 9 21[] B5
data flow. As[] 10 20[] B6
The A-to-B enable (CEAE) input must be low in A7l “12 13 14 15 16 171819E 87
order to enter data from A or to output data from Oooooor
B. If CEAB is low and LEAB is low, the A-to-B 2 ﬂﬁ’ 2g|2 \g ]
latches are transparent; a subsequent low-to-high o9 3 o

transition of LEAB puts the A latches in the storage

mode. With CEAB and OEAB both low, the 3-state NC-No internal connection
B outputs are active and reflect the data present

at the output of the A latches. Data flow from B to

A is similar but requires using the CEBA, LEBA,

and OEBA inputs.

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

The SN74ABT544 is packaged 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 SN54ABT544 is characterized for operation over the full military temperature range of —55°C to 125°C. The
SN74ABT544 is characterized for operation from —40°C to 85°C.

EPIC-IIB is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW information concerns products in the formative or Copyright © 1992, Texas Instruments Incorporated
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SN54ABT544, SN74ABT544
OCTAL REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

D3775, FEBRUARY 1991-REVISED OCTOBER 1992

FUNCTION TABLE?
INPUTS OUTPUT

CEAB [EAB OEAB:T A B

H X X X z

L X H X z

L H L X Bgt

L L L L H

L L L H L

t A-to-B data flow Is shown; B-to-A flow control is the same
except that it uses CTEBA, [EBA, and OEBA.

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

logic symbolS$
2
OEBA — 1EN3
23
TEBA — a1
1
[EBA —D1¢5
13
OEAB —Bﬁ 2EN4
TEAB — D G2
14
[EAB — ™ 2c6
3 ! C 22
TR = ORI
6D 4V
4 21
A2 ———p—] —<4—>»—— B2
5 20
A3 —a—>—] —<—>—— B3
6 19
At ——t— —<>— B4
A5 ———— | > 12 s
8 17
A6 —4—>—] —<¢—>»—— B6
9 16
A7 ———— —4—’—§ B7
10
A8 ———>— | -—<«>— B8

§ This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for DB, DW, JT, and NT packages.

TEXAS {ﬁ‘
INSTRUMENTS
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SN54ABT544, SN74ABT544
OCTAL REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

D3775, FEBRUARY 1991-REVISED OCTOBER 1992

logic diagram (positive logic)

2
OEBA —— DY 1EN3
23
TEBA ———— N Gi1
1
[EBA ———— ™ 1¢5
13
OEAB ———— 2EN4
1
TEAB ——— D G2
14
EAB ——— 2c6
3 1 - 22
6D av
4 21
A2 —a—D>— —<¢—>»>——— B2
5 20
A3 —<>—] —<—>—— B3
6 19
A4 ———4—»—7 —<—>—— B4
A5 —<4—>—] q—»i B5
8 17
A6 —<4—>— —<4—>——— B6
9 16
AT ———] —4-’-? B7
10
A8 —a—>—| —<—>—— B8

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

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

Supply voltage range, VoG .+« vt vir ettt iii ettt i -05Vto7V
Input voltage range, V) (except /O ports) (seeNote 1) ..........c.oiiiiiiiiiiiiiiae, -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5Vto55V
Current into any output in the low state, Ig:  SN54ABT544 ... ...t iiiiiiiiiiieeniane, 96 mA
SN74ABT544 ..ottt eiiii e ininens 128 mA

Input clamp current, Ik (V) < 0)  coviini i e e s -18 mA
Output clamp current, logk (VO < 0) .t vinie i e i e it ia e cnanes -50 mA
Maximum power dissipation at T4 = 55°C (in still air): DBpackage ..............ccovvvviiiinnnns. 0.5W
DWpackage .......cooviiiiiiiiiiiniennennn 1w

NTpackage ........ocoiviiiiiiniinnennnnns 1.3W

Storage temperature range ...........vieeiiiiii i i i e —65°C to 150°C

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

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

TEXAS {'P
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SN54ABT544, SN74ABT544
OCTAL REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

D3775, FEBRUARY 1991-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT544 | SN74ABT544

MIN MAX MIN  MAX UNIT
Vee Supply voltage 4.5 5.5 4.5 55 Vv
Vi High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
\ Input voltage 0 Vcge 0 Vce v
lon High-level output current -24 -32 mA
loL Low-level output current 48 64 mA
At/Av Input transition rise or fall rate | Outputs enabled 5 5| nsV
TA Operating free-air temperature -55 125 —40 85 °C

NOTE 2: Unused or floating pins (input or 1/0) must be held high or low.

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

Ta =25°C SN54ABT544 | SN74ABT544
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX MIN MAX| MIN MAX
Vik Vec =45V, |=-18 mA -1.2 -1.2 -1.2 Vv
Vec =45V, lop =—3 mA 25 25 25
Vec=5V, loy=-3mA 3 3 3
VoH \Y
Vec=45V, loy =—24 mA 2 2
Vec =45V, loH=-32mA 2t 2
Vec =45V, loL =48 mA 0.55 0.55
VoL \Y
Vec =45V, loL =64 mA 0.55% 0.55
h Veec =55V, Control inputs =1 =1 +1 WA
V) =Vgc or GND A or B ports +100 +100 +100
lozn® Vec=5.5V, Vo=27V 50 50 50| pA
loz ¥ Vec=5.5V, Vo=05V ~50 —-50 -50| pA
loFr Vec=0V, ViorVos45V +100 =100 | pA
lcex Vgc=5.5V, Vo=5.5V | Outputs high 50 50 50| wpA
lo" Vec =55V, Vo=25V -50 -100 -180| -50 -180| -50 —180| mA
Vec =55V, Outputs high 1 250 250 250 | pA
Icc lo=0, AorBports | Outputs low 24  34¥ 34# 34| mA
Vi = Vgg or GND Outputs disabled 0.5 250 250 250 uA
Ve =565V, Oneinputat3.4V,
Alecl Otherinputs at Vg or GND 15 5 15] mA
GCi Vi=25Vor0.5V Control inputs 4 pF
Cio Vo=25Vor05V A or B ports 7 pF

t All typical values are at Vg = 5 V.

* On products compliant to MIL-STD-883, Class B, this parameter does not apply.

§ The parameters lozy and loz, include the input leakage current,

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

# This data sheet limit may vary among suppliers.

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

TExas ‘!\’?
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SN54ABT544, SN74ABT544
OCTAL REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

D3775, FEBRUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

O TEST s1
[elo]
From Output pen ttig::::: 07p 3"
Under Test GND
tenz/tpzn Open
C=50pF
(see Note A)

ty ——¥]
LOAD CIRCUIT FOR OUTPUTS |K " |

| 3V
Input 1.5\IX >< 1.5V
——————— v ov
TimIng Input ___ﬁ—
- oV VOLTAGE WAVEFORMS

] | , PULSE DURATION
: tsu I th |
| | 3v
Data Input X1 S5V X1 S5V Output v
ov Control
(low-level
VOLTAGE WAVEFORMS enabling) A Y
SETUP AND HOLD TIMES _J |
tpzL &
| | tizP -
| L 3
—_——— — S5V
______ 3V Output [ v | |
Input 15V 15V Waveform 1 1.5 Vo +0.3V
_](——\:\__ ov Stat7V l |<__°L_ = VoL
| (see Note C) torz—pl
o1y —— | PHZ
PLH ! | K'_‘— tpHL tpzn _’| “_ |
| | Output o — _ Vou
1 ——— Vou Waveform 2 | Vou-03V
Output 15V 15V S1 at Open 1.5V
VoL (see Note C) —_—— ~0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C, includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Z, = 50 , t, s 2.5 ns, tys 2.5 ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS “?
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SN54ABT573, SN74ABT573
OCTAL TRANSPARENT D-TYPE LATCHES

WITH 3-STATE OUTPUTS
D3663, JANUARY 1991-REVISED OCTOBER 1992
® Space-Saving Package Option: SNS4ABTS573.. . J PACKAGE
Shrink Small-Outline Package (DB) ST A3 . O e PACKAGE
Features EIAJ 0.65-mm Lead Pitch m W)
® State-of-the-Art EPIC-11B ™ BiCMOS Design oE(] U v
Significantly Reduces Power Dissipation " ; ‘1"-2 ) 18‘3
® ESD Protection Exceeds 2000 V Per 20l 3 18] 20
MIL-STD-883C, Method 3015; Exceeds anf 4 17l 3a
200 V Using Machine Mode! (C = 200 pF, (s 18] 4Q
R=0) 5D[} 6 15[] 5Q
¢ Latch-Up Performance Exceeds 500 mA Per 6D[| 7 14[] sQ
JEDEC Standard JESD-17 s 1f7a
® Typical VgLp (Output Ground Bounce) <1V 8D[| s 12[] 8Q
atVec =5V, Ta =25°C GND[J10  1{]LE
® High-Drive Outputs (-32-mA lgy;, '
64-mAloL) SNS4ABTS73. . . FK PACKAGE

® Package Options Include Plastic (TOP VIEW)
Small-Outline Packages, Ceramic Chip
Carriers, and Standard Plastic and Ceramic
300-mil DIPs

Q
w
Relere

description

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

The eight latches of the 'ABT573 are transparent D-type latches. While the latch-enable (LE) input is high, the
Q outputs follow the data (D) inputs. When the latch enable is taken low, the Q outputs are latched at the logic
levels set up at the 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.

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

The SN74ABT573 is packaged in Tl'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 SN54ABT573 is characterized for operation over the full military temperature range of —55°Cto 125°C. The
SN74ABT573 is characterized for operation from —40°C to 85°C.

EPIC-1IB is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA Information Is current as of publication date. Copyright © 1992, Texas Instruments Incorporated

E{A“:“d. conform to lpoclﬁcaﬂom per lhod torms ogl oxas Immljnmlon;.l b
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SN54ABT573, SN74ABT573
OCTAL TRANSPARENT D-TYPE LATCHES
WITH 3-STATE OUTPUTS

D3663, JANUARY 1991-REVISED OCTOBER 1992

FUNCTION TABLE
(each latch)
INPUTS OUTPUT
OE LE D Q
L H H H
L H L L
L L X Qo
H X X z
logic symbolt logic diagram (positive logic)
1
OE ————B" EN or C>
= 4 1
2 1 C 19 LE —D—
1D — 1P V————— 10 L
3 18 o
® — 7 @ 19 o
3D 3Q 10 -2 1D L~
5 16
D — — 40
D — — sa :
6D —  &Q v \ 4
8 13 N
70 9 ——;2— 7Q .
8D ——— L ° ga To 7 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-alr temperature range (unless otherwise noted)*

Supplyvoltage range, Vog ..o vvv v e e e e s -05Vto7V
Input voltage range, V; (see Note 1) ........ e e e veee.. —05VIO7V
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5Vto5.5V
Current into any output in the low state, l[g: SNS4ABT573 .......coiiiiiniieiiiiiaeeaenns 96 mA
SN74ABTSE73 ..ottt iiiiiiiiene e ic i 128 mA

Input clamp current, ik (V;<0) ........ e et -18 mA
Output clamp current, lok Vo <0) . oovinriiiiiiii i e —-50 mA
Maximum power dissipation at T = 65°C (instill air): DBpackage ..........c..ccvviiiiininnnnn. 0.5W
DWpackage .............cooiiiiiiiiinnn, 0.85W

Npackage ............ccovveeviinnsn e 1.3W

Storage temperatUrC IaNGS vttt eei ittt e e —65°C io 150°C

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

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

TEXAS ‘V
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SN54ABT573, SN74ABT573
OCTAL TRANSPARENT D-TYPE LATCHES
WITH 3-STATE OUTPUTS

D3663, JANUARY 1991-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT573 | SN74ABT573 UNIT
MIN MAX| MIN MAX

Vee Supply voltage 4.5 5.5 4.5 5.5 Vv
ViH High-level input voltage 2 2 \"
ViL Low-level input voltage 0.8 0.8 \
V) Input voltage 0 Vce 0 Vce \%
loH High-level output current —24 -32| mA
lov Low-level output current 48 64| mA
At/AV Input transition rise or fall rate | Outputs enabled 5 5] nsV
TaA Operating free-air temperature =55 125 -40 85 °C

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

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

Ta=25°C SN54ABT573 | SN74ABT573
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN MAX| MIN MAX
Vik Vec=45V, [=-18mA -1.2 -1.2 -1.2 \
Vec=45V, loy=-3mA 25 25 25
Vee=5V, loH = -3 mA 3 3 3
Vou v
Vec=45V, loy=-24mA 2 2
Vec=45V, lgg=-32mA 2% 2
Voc=45V, loL=48mA 0.55 0.55
Vec=45V, lgL=64mA 0.55% 0.55
I Vec=565V, V|=VgcorGND +1 *+1 =1 HA
lozH Vec=55V, Vp=27V 50 50 50 A
lozL Vec=55V, V=05V -50 -50 -50 pA
lorr Vec=0V, ViorVos 45V +100 =100 pA
lcex Vec=565V, Vp=55V I Outputs high 50 50 50 A
Io% Vec=55V, Vg=25V —50 -100 -180| -50 -180| -50 -180| mA
Outputs high 1 250 250 250 WA
! Vec=585V, lo=0, Outputs low 26 30 30 30| mA
cc V) = Vg or GND puts 10
Outputs disabled 0.5 250 250 250 A
Vcc=5.5V, Oneinputat 3.4V,
Alge? 15 1. 1.5 A
cc Other inputs at V¢ or GND 5 m
[ Vi=25Vor05V 3 pF
Co Vo=25Vor0.5V 6 pF
t All typical values are at Vg = 5 V.
# On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
Texas W
EXAS
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SN54ABT573, SN74ABT573

OCTAL TRANSPARENT D-TYPE LATCHES
WITH 3-STATE OUTPUTS

D3663, JANUARY 1991-REVISED OCTOBER 1992

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

Vee=5V,
SN54ABT573 | SN74ABTS73
Ta=25°C UNIT
MIN MAX| MIN MAX| MIN MAX
tw Pulse duration, LE high 3.3 3.3 3.3 ns
High 1.9 25 1.9
t, Setup time, data before L ns
su etup time, data before LE] Tow 15 Py 15
th Hold time, data after LE| 1 2.5 1 ns

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

. Vec=58YV,
PARAMETER FROM To ch 25°é SNS4ABTST3 | SN7AABTSTS |
(INPUT) (OUTPUT) A=
MIN TYP MAX| MIN MAX| MIN MAX
tpLH b a 19 32 54 14 6.4 19 59)
tpHL 22 42 67 16 67| 22 62
tpLH LE Q 2.2 4 6.1 2 71 22 6.6 ns
tpHL 32 52 67| 28 75| 32 72
t . X X . 6.2 12 52
- oF a 1.2 32 47| 08 ns
tpzL 27 47 62 2 72| 27 67
25 49 4 . , 25 69
tpHz oE Q 6 2.2 77 ns
tpLz 2 42 6 1.4 7 2 65
TEXAS ‘b
INSTRUMENTS
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SN54ABT573, SN74ABT573
OCTAL TRANSPARENT D-TYPE LATCHES
WITH 3-STATE OUTPUTS

D3663, JANUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

o 77v
S1
(o]
From Output ° . 50\,3/52 / Open
Under Test ‘L GND
CL=50 pF 500 Q
(see Note A) I
LOAD CIRCUIT FOR OUTPUTS
. -\ 3V
Timing Input 15V
I\ e e e e OV
| | !
I g 'l
i | 3v
Data Input Xi 5V X;V
oV
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 3V
Input 15V 1.5V
i ] oV
tLH —e »
! : K—‘I_ tPHL
I ——= Vou
Output 15V 1.5V
VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C| Includes probe and jig capacitance.

TEST S1
tpLH/tPHL Open
tpLz/tpz1, 7V
tpH2/tpzH Open
e ty ———b
| J—
Input 1.5 VX X1 S5V
ov
VOLTAGE WAVEFORMS
PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Stat7Vv
(see Note C)

Output
Waveform 2
S1 at Open
(see Note C)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 Q, t; s 2.5 ns, ;< 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN54ABT574, SN74ABT574
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS

WITH 3-STATE OUTPUTS
D3705, JANUARY 1991-REVISED OCTOBER 1992
® Space-Saving Package Option: SN54ABT574 .. . J PACKAGE
Shrink Small-Outline Package (DB) SN74ABTS74... gg"z‘é”' OR N PACKAGE
Features EIAJ 0.65-mm Lead Pitch m W)
® State-of-the-Art EPIC-11B ™ BiCMOS Design oE (] ) v,
Significantly Reduces Power Dissipation 0] ; fg i 18°
¢ ESD Protection Exceeds 2000 V Per 20 3 18] 20
MIL-STD-883C, Method 3015; Exceeds an(l 4 17l 3
200 V Using Machine Model (C = 200 pF, alls 16[1 4Q
R=0) 5D{] 6 15[] 5Q
® Latch-Up Performance Exceeds 500 mA Per eD[] 7 14{] 6Q
JEDEC Standard JESD-17 70(] 8 13]]7Q
® Typical Vg p (Output Ground Bounce) <1V 8D[| o 12[] 8Q
atVee =5V, Ty =25°C GND[J10  1JCcLk
¢ High-Drive Outputs (-32-mA lgy,
64-mA lo) SN54ABTS74 . . . FK PACKAGE
* Package Options Include Plastic (TOP VIEW)

Small-Outline Packages, Ceramic Chip
Carriers, and Standard Plastic and Ceramic

Q
w
Qelgre

300-mil DIPs
321 2019
descrioti apf] 4 18[] 2a
escription ohs 70 3q
These 8-bit flip-flops feature 3-state outputs 5D 6 16E 4Q
designed specifically for driving highly capacitive 6D L7 151 5Q
or relatively low-impedance loads. They are o] S P 1314[ 6Q
particularly suitable for implementing buffer o T o ¥
registers, /O ports, bidirectional bus drivers, and Q g x g3
working registers. GRS

The eight flip-flops of the '"ABT574 are edge-triggered D-type flip-flops. On the positive transition of the clock
(CLK) input, the Q outputs are set to the logic levels that were set up at the data (D) inputs.

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

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

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

The SN74ABT574 is packaged 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-circuitfboard area.

The SN54ABT574 is characterized for operation over the full military temperature range of —55°C to 125°C. The
SN74ABT574 is characterized for operation from —40°C to 85°C.

EPIC-11B is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA Information Is current as of publication date. Copyright © 1992, Texas Instruments Incorporated
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SN54ABT574, SN74ABT574
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

D3705, JANUARY 1991-REVISED OCTOBER 1992

FUNCTION TABLE
(each fiip-fiop)
INPUTS OUTPUT
OE CLK D Q
L 1 H H
L 4 L L
L L X Qo
H X X r4
logic symbolt logic diagram (positive logic)
1
o — >
CLK ——m8mM8M8M8M8 P> ¢ 'J 1
2 1 19 CLK —Dj
1D 3__'— iD V‘—‘T 1Q <
2D 2Q > C1 19
4 17 2 1Q
3D 3Q 1D 10
5 16
4D aQ
6 15
5D 7 ” 5Q L
6D e = 6Q Y A4
70 s ———1; 7Q
80 — ——] 8Q To 7 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-alr temperature range (unless otherwise noted)*

Supply voltage range, Vo -« o vvvi it e e e e -05Vto7V
Input voltage range, Vi (see Note 1) ..ot s —-05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5Vto5.5V
Current into any output in the low state, lg: SNS4ABTS74 .......c.ccvviiiiiiiiiiiiiiininnnn, 96 mA
SN74ABTSE74 ...ttt e iiiiiiein e 128 mA

Input clamp current, Ik (Vi< 0) o neii i i e it i i e —18 mA
Output clamp current, Iok (Vo < 0)  cvvtvtieiiiii it ettt ianis i tessaersissnteennans -50 mA
Maximum power dissipation at To = 55°C (in stiltair): DBpackage ...........c.covviiviiiinennt. 0.5W
DWpackage .......oovviiniiiiiniinnnnss 0.85W

Npackage ........oovviiiieveniinnnnnnnn.. 1.3W

Storage temperature Fange .. ......vvevnrivnier it s tnrritesnertrencenesnaerenss -65°C to 150°C

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

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

TEXAS {‘5‘
INSTRUMENTS
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SN54ABT574, SN74ABT574
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

D3705, JANUARY 1991-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT574 | SN74ABT574

MIN MAX| MIN MAX UNIT
Vee Supply voltage 4.5 55 4.5 5.5 v
VIH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \
V) Input voltage 0 Veo 0 Vce \'
lox High-level output current -24 ~-32| mA
loL Low-level output current 48 64| mA
At/Av Input transition rise or fall rate | Outputs enabled 5 5| nsV
Ta Operating free-air temperature —55 125 | -40 85 °C

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

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

Ta =25°C SN54ABT574 | SN74ABT574
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN MAX| MIN MAX
Vik Vec=45V, | =-18mA -1.2 -1.2 -1.2 \2
Vec=45V, loH=-3mA 25 25 25
Vec=5V, loy=—-3mA 3 3 3
VoH v
Vec=45V, IloH=-24mA 2 2
Vec=45V, lopy=-32mA 2% 2
Vec=45V, loL=48mA 0.55 0.55
Vou Vv
Vec=45V, loL=64mA 0.55% 0.55
I Vec=55V, V|=VgeorGND +1 =1 =1 A
lozH Vec=55V, Vg=27V ' 50 50 50 A
lozL Vec=55V, Vpo=05V - -50 -50 -50 pA
loFrF Vec=0V, ViorVos4.5V =100 +100 HA
lcex Vec=55V, Vp=565V I Outputs high 50 50 50 HA
To¥ Voc=55V, Vo-25V 50 -100 -180| -50 -180| -50 —180| mA
Outputs high 1 250 250 250 pA
I Veg=55V, lo=0. Outputs low 24 30 30 30| mA
cc V) = Vg or GND P
Outputs disabled 0.5 250 250 250 pA
Vec=5.5V,Oneinputat 3.4V,

Algc® 1.5 1.5 1.5 A
ce Other inputs at Vgc or GND m
G Vi=25Vor05V 3 pF
Co Vo=25Vor0.5V 8 pF

t All typical values are at Voo = 5 V.

* On products compliant to MIL-STD-883, Class B, this parameter does not apply.

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

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

TEXAS “’?
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SN54ABT574, SN74ABT574
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS

WITH 3-STATE OUTPUTS

D3705, JANUARY 1991-REVISED OCTOBER 1992

timing requirements over recommended ranges of

temperature (unless otherwise noted) (see Figure 1)

supply voltage and operating free-air

Vee =5V, )
SN54ABTS574 | SN74ABT574
Ta =25°C UNIT
MIN MAX MIN MAX MIN MAX
felock Clock frequency 150 150 150 | MHz
tw Pulse duration, CLK high or low 3.3 3.3 3.3 ns
tsu Setup time, data before CLK¢ High ! 15 ! ns
Low 15 2 1.5
th Hold time, data after CLK? High or low 1.5t 2 1.5t ns

t This data sheet limit may vary among suppliers.

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

Vee=5V,
FROM TO o SN54ABTS574 | SN74ABT574
PARAMETER (INPUT) (OUTPUT) Ta=25°C UNIT
MIN TYP MAX MIN MAX| MIN MAX
Trax 150 200 150 150 MHz
tpLH 22 3.9 6.2 22 7 22 6.8
CLK S
torL a 3 48 66 3 7.4 3 74| "
t 1 .3 4.3 1 6 1 5.1
PZH OE Q 3 ns
tpzL 25 47 59| 25 68| 25 6.7
t 2.4 49 6.2 24 7.3 24 7
PHZ OE Q ns
tpLz 2 4 58 2 69 2 65
i
TEXAS %’
INSTRUMENTS
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SN54ABT574, SN74ABT574

OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS

WITH 3-STATE OUTPUTS

D3705, JANUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

7V
O TEST St
o
From Output Open :FLL'Z:P"L 07p ;n
Under Test GND PLZ/tPZL
trHz/tpzn Open
C_=50pF 500 Q
(see Note A) I
LOAD CIRCUIT FOR OUTPUTS lk b I
| 3V
Input 1.5 \X %5 v
-_— \ 3V ov
Timing input }l(\:f M ov VOLTAGE WAVEFORMS
| | - | PULSE DURATION
|I tsu 1 th [
i | 3V
Data Input X.s v X1 S5V Output
ov Control
VOLTAGE WAVEFORMS Gow-eve!
SETUP AND HOLD TIMES enabling)
______ 3V Output
Input Waveform 1
le » 1 (see Note C)
tn l L—ﬂ— 4
| | PHL Output
| . ——=— Vou Waveform 2
Output S1 at Open
P 18V 1.5V VoL (see Note C)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C_ includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, = 50 Q, t, s 2.5 ns, ty< 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS *?
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SN54ABT620, SN74ABT620

OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS
SCBS113A-D3776, FEBRUARY 1991-REVISED OCTOBER 1992
® Space-Saving Package Option: SN54ABT620. .. J PACKAGE
Shrink Small-Outline Package (DB) SN74ABT620. .. DB, DW, OR N PACKAGE
Features E!AJ 0.65-mm Lead Pitch (TOP VIEW)
¢ State-of-the-Art EPIC-11B ™ BICMOS Design |
Significantly Reduces Power Dissipation OEABE 12 % ;/5%%7:
¢ ESD Protection Exceeds 2000 V Per :;[ : :2 ] B1
MIL-STD-883C, Method 3015; Exceeds A3l 4 170 B2
200 V Using Machine Model (C = 200 pF, i i
R=0) A4l]ls 16|J B3
Asfls 15[l B4
® Latch-Up Performance Exceeds 500 mA Per asllz  1a]lBs
JEDEC Standard JESD-17 a7l s 13l B6
® Typlcal Vg p (Output Ground Bounce) <1V Asl] o 12[] B7
atVec =5V, Tpo=25°C GND[j10  n[lBs
® High-Drive Outputs (-32-mA lgy,
64-mAloL) SNS54ABT620 . . . FK PACKAGE
® Package Options Include Plastic (TOP VIEW)
Small-Outline Packages, Ceramic Chip o<
Carriers, and Standard Plastic and Ceramic - ) 8 ]
300-mil DIPs 220>
description a2t ® 1918[ B1
A4l s 17[] B2
The 'ABT620 bus transceiver is designed for ashe 16[] B3
asynchronous communication between data asfl7 15[ B4
buses. The control functionimplementation allows A7l 8 14[] Bs
for maximum flexibility in timing. The 'ABT620 9 10 11 1213
provides inverted data at its outputs. oo
momm
These devices allow data transmission from the A = cZD

bus to the B bus or from the B bus to the A bus
depending upon the logic levels at the
output-enable (OEAB and OEBA) inputs.

The output-enable inputs can be used to disable the device so that the buses are effectively isolated. The
dual-enable configuration gives the transceivers the capability of storing databy simultaneously enabling OEAB
and OEBA. When both OEAB and OEBA are enabled and all other data sources to the two sets of bus lines are
at high impedance, both sets of bus lines (16 in all} will remain at their last states. In this way, each output
reinforces its input in this configuration.

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

The SN74ABT620 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 SN54ABT620 is characterized for operation over the full military temperature range of —55°C to 125°C. The
SN74ABT620 is characterized for operation from —40°C to 85°C.

EPIC-1IB is a trademark of Texas Instruments Incorporated.

UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1992, Texas Instruments Incorporated

DATA Inormation cuman 8 of ublcain dea-Product conlom o %
pe jons per orms of Texas Instrume indard warranty.

Production p Loy g doss not include testing ofml’;l Ims
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SN54ABT620, SN74ABT620

OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS
SCBS113A-D3776, FEBRUARY 1991-REVISED OCTOBER 1992
FUNCTION TABLE
INPUTS OPERATION
OEBA OEAB
L L B data to Abus
L H B data to A bus,
A data to B bus
H L Isolation
H H A datato B bus
logic symbolt logic diagram (positive logic)
19 o 19
OEBA —1——5 EN1 OEBA
OEAB — ] EN2 OEAB 1 | >
2 1 I 18 >
3 ! 2v 17
A2 T—d—-b— ——1—’-—1? B2 Al 2 ® p 18 B1
A3 —<4¢>— ——<—>1—5 B3
A4 ——:l——d—b— |—<4—>»—— B4
AS ——e>— ﬁ—%— BS
A8 . > 12 Be v v
A7 s_<_>___ —4—’—“—- B7 \ ,
A8 9—-4—>— —<4¢—>— B8
To 7 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 (uniess otherwise noted)*

Supply voltage range, Vog -« oo ii i e -05Vto7V
Input voltage range, V, (except I/O ports) (seeNote 1) .........cooiiiiiiiiiiiiniinenn., -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5Vto5.5V
Current into any output in the low state, [o: SNS4ABT620 ...........covviveeireinneeennnnnnns 96 mA
SN74ABT620 ................. el .. 128 mA

Input clamp current, L (V1< 0) oot it e et it e i -18 mA
Output clamp current, Iok (VO < 0) v ovt ittt ittt et it ittt tii i renaanannns —50 mA
Maximum power dissipation at To = 55°C (in still air): DBpackage ............ccccvvirnvvennnnnnn 05W
DWpackage ......... e 0.85W

Npackage .............ccoviiiiiiinn, 1.3W

Storage temperaturerange ........... P e —-65°C to 150°C

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

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are abserved.
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SN54ABT620, SN74ABT620
OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS113A-D3776, FEBRUARY 1991-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT620 | SN74ABT620 U

MIN MAX MIN  MAX NIT
Vee Supply voltage 4.5 89 4.5 5.5 \)
ViH High-level input voltage 2 G 2 Vv
ViL Low-level input voltage 08 0.8 Vv
\Y Input voltage 04" Ve 0 Ve \
loH High-level output current Ly -24 32 mA
loL Low-level output current E=3 48 64| mA
AtY/Av Input transition rise or fall rate | Outputs enabled s 5 5| nsV
TA Operating free-air temperature —55 125 —40 85 °C

NOTE 2: Unused or floating pins (input or I/O) must be held high or low.

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

Ta=25°C SN54ABT620 | SN74ABT620
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN MAX| MIN MAX
Vik Vec=45V, I=-18 mA -1.2 -1.2 -1.2 \
Vec =45V, loH =—3 mA 25 25 25
Vec=5V, loH =-3 mA 3 3 3
VoH \
Veg =45V, loy =—24 mA 2 2
Vec =45V, lon=-32mA 2t 2
Vec =45V, loL =48 mA 0.55 0.55
VoL \
Vec =45V, loL = 64 mA 0.55% 0.55
| Vec =55V, Control inputs +1 =] =1 WA
! V) = Vgc or GND Aor B ports £100 <100 =100
lozv® Vec=55V, Vo=27V 50 4750 50| pA
loz.8 Vec=55V, Vo=05V -50 43" —50 -50 pA
loFr Veec=0V, ViorVgs4.5V 100 £y +100 | pA
lcex Vec=55V, Vo=55V | Outputs high 50 | o 50 50| pA
Io? Vee =55V, Vo=25V -50 -100 -180| ¢¥50 -180| -50 -180| mA
Vec =55V, Qutputs high 5 250 | 250 250 | pA
lec lo=0, AorBports | Outputs low 24 30 30 30| mA
V| =Vgc or GND Outputs disabled 05 250 250 250 | pA
Vec=565V, Datai Outputs enabled 1.5 1.5 1.5
Oneinputat 3.4V, | Datainputs -
# "
Alec Other inputs at Outputs disabled 0.05 0.05 005 mA
Vcc or GND Control inputs 1.5 1.5 1.5
Ci Vi=25Vor05V Control inputs 4 pF
Cio Vo=25Vor0.5V A or B ports 7 pF
1 All typical values are at Vg =5 V.
* On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ The parameters lozy and lozy include the input leakage current.
¥ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
PRODUCT PREVIEW Information concerns products In the formative or
g foae o ey, Crinaite s nd st X
: a;g: or dlu:omlnuogthoqu products without notice. ¢ ’lms
INSTRUMENTS
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SN54ABT620, SN74ABT620
OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS113A-D3776, FEBRUARY 1991-REVISED OCTOBER 1992

switching characteristics over recommended ranges of supply voltage and operating free-air

temperature, C|_ = 50 pF (unless otherwise noted) (see Figure 1)

Vee =5V,
PARAMETER FROM T0 e SN54ABT620 | SN74ABT620
(INPUT) (OUTPUT) Ta=25°C UNIT
MIN TYP MAX| MIN MAX| MIN MAX
tpLH AorB BorA ! 41 ! ! 48 ns
tpHL 1 4.3 1 A 1 4.8
i . . i R i
tpzH OEBE A 1.3 46| 13 13 851 o
tpzL 1 6.1 1 sz" 1 7.1
tpHz 2 6.3 24 2 7
OEBA A s ns
tpLz 1.4 54| 1% 14 58
tpzH OEAB B 1.6 6.2 é’,{}.@ 1.6 6.8 ns
tpzL 2 59 a7 2 2 6.4
tpHz OEAB B 1.2 5.6 1.2 1.2 6.5 ns
tpLz 11 47| 141 11 56
PARAMETER MEASUREMENT INFORMATION
7V
o . TEST st
(o]
From Output Open tt" LL"Z/'/:P"L O7p ;n
Under Test GND ol
truz/tezH Open
CL =50 pF
(see Note A) .
= = = Output
Control
LOAD CIRCUIT FOR OUTPUTS (low-level
enabling)
nput S\ 3V Output
(see Note B) 15V 15V Waveform 1
| oV S1at7Vv
toLn l| ¢ ) |[ | | t (see Note C)
| | PHL Output
i — —— Vou Waveform 2
Output S1 at Open
p 15V 15V VoL (see Note ©)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Z, =50 @, t; s 2.5 ns, t;< 2.5 ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

PRODUCT PREVIEW Information concems products In the formative or
dulgn phase of development. Characteristic data and other
'ﬁ:c fications are deslgn gosls, Texas Instruments reservas the right to
change or discontinue these products without notice.
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SN54ABT623, SN74ABT623
OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS114A-D3777, FEBRUARY 1991-REVISED OCTOBER 1992

¢ Space-Saving Package Option:
Shrink Small-Outline Package (DB)

SN54ABT623. . .J PACKAGE
SN74ABT623. .. DB, DW, OR N PACKAGE

Features EIAJ 0.65-mm Lead Pitch (TOP VIEW)
State-of-the-Art EPIC-11B ™ BICMOS Design i U i
Significantly Reduces Power Dissipation OEQ? i ; 20 i Vee
ESD Protection Exceeds 2000 V Per a2lls :Z  B1
MIL-STD-883C, Method 3015; Exceeds Aslla 170 B2
200 V Using Machine Model (C = 200 pF, aslls 16l B3
R=0) Aslle  15[1B4
Latch-Up Performance Exceeds 500 mA Per asllz  14flBs5
JEDEC Standard JESD-17 A7lls 13l B8
Typical Vg p (Output Ground Bounce) <1V Aslle 12[1 B7
atVec =5V, Ta=25°C GND[J10  11[lBs
High-Drive Outputs (-32-mA lgy,
64-mAloL) SN54ABT623 . . , FK PACKAGE
Package Options Include Plastic (TOP VIEW)
Small-Outline Packages, Ceramic Chip o <
Carriers, and Standard Plastic and Ceramic Yz o Slw
300-mil DIPs ok
321 219
description A3l 4 18[] B1
A4fls 17[] B2
The 'ABT623 bus transceiver is designed for A5[] 6 16[] B3
asynchronous communication between data As[] 7 15(] B4
buses. The control functionimplementation allows A7l] 8 1a[] B5
for maximum flexibility in timing. The 'ABT623 201213
provides true data at its outputs. 2 2 N
5}

These devices allow data transmission from the A
bus to the B bus or from the B bus to the A bus
depending upon the logic levels at the
output-enable (OEAB and OEBA) inputs.

The output-enable inputs can be used to disable the device so that the buses are effectively isolated. The
dual-enable configuration gives the transceivers the capability of storing data by simultaneously enabling OEAB
and OEBA. Each output reinforces its input in this configuration. When both OEAB and OEBA are enabled and
all other data sources to the two sets of bus lines are at high impedance, both sets of bus lines (16 in all) will
remain at their last states.

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

The SN74ABT623 is 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 SN54ABT623 is characterized for operation over the full military temperature range of —-55°C to 125°C. The
SN74ABT623 is characterized for operation from —40°C to 85°C.

EPIC-IIB is a trademark of Texas Instruments Incorporated.

UNLESS OTHERWISE NOTED this document contains PRODUCTION

Copyright © 1992, Texas Instruments Incorporated

DA'Igﬁlniarmmon c‘:.mm [ o: ubucnlﬂo'nn:im. :lmuntél: :omrm o %
specifications terma of Texas Instrumen rd warranty. T
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SN54ABT623, SN74ABT623

OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS
SCBS114A-D3777, FEBRUARY 1991-REVISED OCTOBER 1992
FUNCTION TABLE
INPUTS OPERATION
, OEBA OEAB
L L B data to A bus
L H B data to A bus,
A data to B bus
H L Isolation
H H A data to B bus
logic symbolt logic diagram (positive logic)
19 19
OEBA —1—-——5 EN1 D'EBI—(D—
OEAB ——— ] EN2 OEAB 1 |>
2 | C 18 b
R e R
1 v
3 2 17 N
A2 ——e—>—] —<—>—— B2 2 18
4 16 Al—¢ ¢ — B1
A3 T—<—>—— —~—<—>Ts B3 |
A4 —6——<—F— —<>»—— B4 l/
A5 ——<4—>— —4—»——:%- B5
A6 L—{—P— —4‘7 B6
Y v
A7 L__<_>_ —4—’-——;—1— B7 '
P —
A8 ——<4»— —<4—>—— B8
To 7 Other Channels

t This symbol is in accordance with ANSY/IEEE Std 91-1984 and
|IEC Publication 617-12,

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

Supply VORAGE FaNge, VoG -+ - vttt e et et e e e -05Vto7V
Input voltage range, V) (except /O ports) (seeNote 1) .........ccovviiiiiiiiiiininnn -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -05Vto55V
Current into any output in the low state, Ig: SNS4ABT623 ..............coiiiiiiiiiiiiinn.., 96 mA
SN74ABTE23 .....oovveiie i 128 mA

Input clamp current, Ik (Vi< 0} oottt i i e e e i e -18 mA
Output clamp current, lok (Vo < 0) vttt ittt it ettt s i ie i eeeeenenns —-50 mA
Maximum power dissipation at Ty = 55°C (in still air): DBpackage .................covviiiiinn, 0.5W
DWpackage ......coovvevviininnnnennenns 0.85W

Npackage ..........cooiiiiiiiiiiiinnnn, 1.3W

Storage temperature FaNGE ... ...vvtitivniirettreniererereeaenestesrasnsiorursenes —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

funct

ional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE

1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
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SN54ABT623, SN74ABT623
OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS114A-D3777, FEBRUARY 1991-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT623 | SN74ABT623 UNIT
MIN MAX MIN MAX

Vee Supply voltage 4.5 55 4.5 5.5 \
ViH High-level input voltage 2 § 2 \'
ViL Low-level input voltage £70.8 o8] Vv
Vi Input voltage 0¢” Vee 0 Vec| V
lon High-level output current £ 24 32| mA
loL Low-level output current o5 48 64| mA
At/Av Input transition rise or fall rate | Outputs enabled Q‘:’ 5 5| nsV
TA Operating free-air temperature F‘ -55 125 —40 85 °C

NOTE 2: Unused or floating pins (input or |/O) must be held high or low.

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

Ta=25°C SN54ABT623 | SN74ABT623
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN MAX| MIN MAX
Vik Vec=45V, I}=—18 mA -1.2 -1.2 -12] Vv
Vec =45V, loH=—-3mA 2.5 2.5 2.5
Vee=5V, lon=-3mA 3 3 3
VoH \
Vec =45V, loy = —24 mA 2 2
Vec=45V, lon =—-32mA 2% 2
Vec =45V, loL =48 mA 0.55 0.55
VoL \
Vec =45V, loL =64 mA 0.55% 0.55
| Vec=565V, Control inputs =1 %1 *1 WA
! V| =Vgc or GND A or B ports +100 %p‘o =100
lozu? Vec =55V, Vo=27V 50 7 50 50| pA
loz 8 Vec=5.5V, Vo=05V ] -50 -850 -850 pA
loFF Vec=0V, ViorVg=45V +100 K +100| pA
lcex Vec =55V, Vo=55V | Outputs high 50| & 50 50| pA
ot Ve =55V, Vo=25V -50 -100 -180|4£50 -180| -50 -180] mA
Vec =55V, Outputs high 5 250 250 250 | pA
lcc lo=0, AorBports | Outputs low 22 30 30 30| mA
V| =Vcc or GND Outputs disabled 1 250 250 250 | pA
Vec=55V, Data input Outputs enabled 1.5 1.5 1.5
Oneinputat 3.4V, | Datainputs "
# 1
Aleg Other inputs at Outputs disabled 0.05 0.05 0.05| mA
Vcg or GND Control inputs 1.5 1.5 1.5
C Vi=25Vor0s5V Control inputs 4 pF
Cio Vo=25Vor0.5V A or B ports 7 pF

1 All typical values are at Vog = 5 V.

# On products compliant to MIL-STD-883, Class B, this parameter does not apply.

§ The parameters lozy and lgzy include the input leakage current.

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

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

PRODUCT PREVIEW Information concemns products In the formative or

design phase of development Characteristic data and other "
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SN54ABT623, SN74ABT623
OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS114A-D3777, FEBRUARY 1991-REVISED OCTOBER 1992

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

Vee =5V,
FROM T0 e SN54ABT623 | SN74ABT623
PARAMETER (INPUT) (OUTPUT) Ta =25°C UNIT
MIN TYP MAX MIN MAX| MIN MAX
tpLH 1 26 44 1 46 1 46
B B ns
tPHL Aor orA 1 2.6 4.2 1 4,6 1 4.6
. . . . 4 . .
tozH — A 17 34 65| 17 &S] 17 75|
tpz 1.7 38 65 1.7 75 1.7 7.5
tpHz 1.7 42 65| 17& 75| 17 75
tprz A 1.7 4.7 6.5 10 7.5 1.7 7.5 ns
tpzH OEAB B 17 48 65| 47 78] 17 75|
tpzL 1.7 4 65|av7 75| 17 75
tphz 17 39 65| 1.7 75| 17 75
B ns
tpLz OFA B 1.7 3.2 6.5 1.7 7.5 1.7 7.5
PARAMETER MEASUREMENT INFORMATION
7V
O TEST St
o
From Output Open Pl B
Under Test GND tpHz/tezn Open
CL =50 pF 500 Q
(see Note A)
= = = Output
Control
LOAD CIRCUIT FOR OUTPUTS (low-level _L :
enabling) —_— — — 0oV
tozL —Pl [ I
| | triz— P &~
| L 35V
Input TN e 3V w ?u‘pu: I'N qsv |
(see Note B) 15V 1.5V “‘é‘: :t";‘v | . Voo +0.3 vv
! oV — == VoL
o _Ih_.l | | (see Note C) | oz e
| —— tpy tezn B - |
| | Output _ __ __ _ Von
| ——— Vou Waveform 2 | Von-0.3V
°“"’”'_/W $1 at Open 15V
: VoL (seeNoteC) ________f - — — — -0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cg includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Z, =50 Q, t, s 2.5 ns, ;< 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

PRODUCT PREVIEW Information concerns products In the formative or
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SN54ABT640, SN74ABT640
OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS104A-D3778, FEBRUARY 1991-REVISED OCTOBER 1992

® Space-Saving Package Option: SN54ABT640. . . J PACKAGE .
Shrink Small-Outline Package (DB) Features SN74ABT640.. . gg-‘z‘E"’v OR N PACKAGE
EIAJ 0.65-mm Lead Pitch (TOPVIEW)

¢ State-of-the-Art EPIC-1IB™ BiCMOS Design DIR ] | v
Significantly Reduces Power Dissipation At ; fg ] o%c
¢ ESD Protection Exceeds 2000V Per A2(] 3 18] B1
MIL-STD-883C, Method 3015; Exceeds 200 V A3l 4 17[] B2
Using Machine Model (C = 200 pF, R = 0) A4l s 16[] B3
¢ Latch-Up Performance Exceeds 500 mA Per A5l 6 15[] B4
JEDEC Standard JESD-17 A6[] 7 14]] B5
® Typical Vg_p (Output Ground Bounce) <1V A7(l 8 13[] B6
atVec =5V, Tp =25°C As{l o 12[] B7
* High-Drive Outputs (~32-mA lgy, 64-mA lo) GND[l 10 11[]B8
® Package Options Include Plastic
Small-Outline Packages, Ceramic Chip SN54ABT640 . . . FK PACKAGE
Carriers, and Standard Plastic and Ceramic (TOP VIEW)
300-mil DIPs

T O
Yz508

description

. . 3212019
The 'ABT640 bus transceiver is designed for A3 [la 18[] B1
asynchronous communication between data A4 []s 17[] B2
buses. These devices transmit data from the A A5{]e 16[] B3
bus to the B bus or from the B bus to the A bus A6 |]7 15[] B4
depending upon the level at the direction-control A7 [] s 14[] B5
(DIR) input. The output-enable (OE) input can be 2,40 11 12 13
used to disable the device so that the buses are QDN ©
. . <>omom
effectively isolated. )

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 SN74ABT640 is packaged 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 SN54ABT640 is characterized for operation over the full military temperature range of —55°Cto 125°C. The
SN74ABT640 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS OPERATION
OE DIR

L . L B data to A bus

L H Adatato B bus

H X Isolation
EPIC-IIB is a trademark of Texas Instruments Incorporated.
UNLESS OTHERWISE NOTED this document contalns PRODUCTION . Copyright © 1992, Texas Instruments Incorporated
AT sl ot o ks s e, T U] |
Production p g does not include testing of all ms
parameters. IN STRIJMENTS
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SN54ABT640, SN74ABT640
OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS104A-D3778, FEBRUARY 1991-REVISED OCTOBER 1992

logic symbolt

19
OE ————Da3
1
DIR —E 3EN1 [BA]
3 EN2 [AB]
2 -1 - 18
1 2v
3 17
A2 —<4>—] —<—>—— B2
4 16
A3 —>— —<—>—— B3
5 15
At ——>—] —<—>— B4
A5 ——<—p—] —<—>——-1-4- B5
7 13
A6 ——4—>—] —<—>—— B6
8 12
A7 —a—>— —<>—— B7
9 1
A8 —<>—] —<>— B8

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

logic dlagl;am (positive logic)

19

OE

18

o
T

To 7 Other Channels

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

Supply voltage range, Ve

Input voltage range, V| (except I/O ports) (see Note 1) ...........ccvviiiiiinnn -
Voltage range applied to any output in the high state or power-off state, Vg
Current into any output in the low state, |o: SN54ABT640

SN74ABT640

Input clamp current, ljk (V| < 0)
Output clamp current, lok (Vo < 0)
Maximum power dissipation at Ty = 55°C (in still air):

Storage temperature range

-05Vto7V
ve... =05VtIO7V
-0.5Vtob55V
96 mA

DB package
DW package
N package

¥ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

" implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

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

recommended operating conditions (see Note 2)

SN54ABT640 | SN74ABT640 UNIT
MIN MAX| MIN MAX

Vce Supply voltage 4.5 95 4.5 5.5 v
ViH High-level input voltage 2 & 2 \
ViL Low-level input voltage £408 o8| Vv
V) Input voltage 0%, Vee 0 Veo v
loH High-level output current L3 24 -32 mA
loL Low-level output current 5 48 64 mA
AYAv  Input transition rise or fall rate | Outputs enabled a7 5 5] nsv
TA Operating free-air temperature "~ —55 125| -40 85 °C

NOTE 2: Unused or floating pins (input or 1/O) must be held high or low.

PRODUCT PREVIEW information concerna products In the formative or
design phase of development Characteristic data and other
sn:c fications are dulg;: goals. Texas Instruments reserves the rightto
change or discontinue these products without notice. .

Tms‘g'}

INSTRUMENTS

2-106

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN54ABT640, SN74ABT640
OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS104A-D3778, FEBRUARY 1991-REVISED OCTOBER 1992

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

otherwise noted)

PARAMETER TEST CONDITIONS Ta =25°C SNS4ABTE40 | SN74ABTE40 UNIT
MIN TYPT MAX| MIN MAX MIN  MAX

Vik Vec=45V, ll=-18 mA -1.2 -1.2 -1.2 \
Vec=45V, loy=—3 mA 25 2.5 25
Vec=5V, lop=-3mA 3 3 3

VoH \
Vec=45V, loy =—24 mA 2 2
Vec=45V, loH =—-32mA 2% 2
Vec=45V, loL =48 mA 0.55 0.55

VoL v
Vec=45V, loL = 64 mA 0.55% 0.55

" Vec=55V, Control inputs +1 %1, +1 WA
V= Vg or GND A or B ports +100 =10 +100

lozn® Vee =55V, Vo=27V 50 ,1:{«’ 50 50 A

loz.$ Vec =55V, Vo=05V -50 L% 50 -50{ pA

lorF Vec=0V, ViorVos 45V +100 e 100 | pA

lcex Vec=55V, Vo=55V | Outputs high 50 | &5 50 50| pA

Io? Voc=55V, Vo=25V -50 -100 -180 [ 4<50 -180| -50 -180| mA
Vec=5.5V, Outputs high 5 250 - 250 250 [ pA

lec lo=0, AorBports | Outputs low 24 30 30 30| mA
V| =Vgcor GND Outputs disabled 0.5 250 250 250 | pA
Vec =55V, Datal Outputs enabled 1.5 1.5 1.5

Aloc? 8:":':"2::2 54 V. | RS s disabled 0.05 0.05 0.05| mA
Vcc or GND Control inputs 1.5 1.5 1.5

Ci Vi=25Vor05V Control inputs 4 pF

Cio Vo=25Vor05V A or B ports 7 pF

t All typical values are at Vg = 5 V.

* On products compliant to MIL-STD-883, Class B, this parameter does not apply.
5 The parameters lgzy and loz. include the input leakage current.

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

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

Vec=5V,
PARAMETER FROM T0 ch 25°cl SN54ABT640 | SN74ABTEA0 |
(INPUT) (OUTPUT) A=
MIN TYP MAX| MIN MAX MIN MAX
1 2.7 4.2 1 5 1 4.9
IpLH AorB BorA < ns
thHL 15 27 43| 15 dus5| 15 49
t 1.5 3.7 4.9 1485 0459 1.5 5.8
Pz OE AorB "‘"{ggfm ns
tpzL 1.3 -5 59| €18¥ 7.4 1.3 7.3
t 25 4.1 6.5 255 6.9 25 6.8
PHz OE AorB ns
tpLz 2 3.3 5.3 2 5.6 2 5.5
PRODUCT PREVIEW Information concerns products In the formstive or
i o, 1 Sz, Crurviate s tod o ]
cr:qo or dluomlnuughneo products without notice. d m
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SN54ABT640, SN74ABT640
OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS104A-D3778, FEBRUARY 1991-REVISED OCTOBER 1992

' PARAMETER MEASUREMENT INFORMATION

7v
O TEST s1
O 0 t Open
From Output pen ";ﬁ:::: 7p v
Under Test GND
naer fes tpHz/tpzu Open
CL=50pF
(see Note A)

= = = Output 3v
Control 15V
LOAD CIRCUIT FOR OUTPUTS (low-level _L :
enabling) —— —— 0oV
tpzL —Dl & [
| | toiz—D |
| |
______ 3V Output ———Ll : asv
Input Waveform 1 I 15V | [
(see Note B) 15V 1.5V S1at7V | - VoL +0.3 Vv
| ov = = VoL
] . (see Note C) | touz— -
torn —l— I PHZ
PLH ! l l‘—_“— tPHL tozy —’I "— l
i | Output . _ Vou
0 ——— Vou Waveform 2 [ Vo—0.3V
Output 15V 15V S1at Open 1.5V
VoL (seeNoteC) — ___/ — — — -0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Z, =50 Q, t, < 2.5 ns, tfs 2.5ns.
C. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS ‘b
INSTRUMENTS
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SN54ABT646, SN74ABT646
OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS
SCBS068B-D3659, JULY 1991-REVISED OCTOBER 1992
¢ Space-Saving Package Option: SN54ABT646 . . . JT PACKAGE
Shrink Small-Outline Package (DB) SN74ABT646 .. %P:r; BIV"E’;’;’)" NT PACKAGE

Features EIAJ 0.65-mm Lead Pitch

¢ State-of-the-Art EPIC-IIB™ BiCMOS Design U
Significantly Reduces Power Dissipation CL:Q: E ; 2; :]l \C/E(}:(B A

* ESD Protection Exceeds 2000 V Per DIR I3 22[] SBA
MIL-STD-883C, Method 3015; Exceeds A1 4 21[] OE
200 V Using Machine Model (C = 200 pF, A2 (s 20[] B1
R=0) A3 (s 19[] B2

¢ Latch-Up Performance Exceeds 500 mA Per A4 fj7 18]l B3
JEDEC Standard JESD-17 asle  17]1 B4

® Typical Vg p (Output Ground Bounce) <1V A6 (|9 16]] B5
atVee =5V, Ta=25°C A7 [l10 15[l B6

* High-Drive Outputs (—32-mA lgy, A8 111 14fl B7
64-mAlg) GND [J12  13]] B8

® Package Options Include Plastic
Small-Outline Packages, Ceramic Chip SN54ABT646. . . FK PACKAGE
Carriers, and Standard Plastic and Ceramic (TOP VIEW)
300-mil DIPs

description

These devices consist of bus transceiver circuits,
D-type flip-flops, and control circuitry arranged for
multiplexed transmission of data directly from the
input bus or from the internal registers, Dataonthe
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 iliustrates the
four fundamental bus-management functions that
can be performed with the 'ABT646.

Output-enable (OE) and direction-control (DIR)
inputs are provided to control the transceiver
functions. In the transceiver mode, data present at NC — No internal connection
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 will receive data when OE is low. In the isolation mode (OFE 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 Vg through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74ABT646 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 SN54ABT646 is characterized for operation over the full military temperature range of —-55°C to 125°C. The
SN74ABT646 is characterized for operation from —40°C to 85°C.

EPIC-IIB is a trademark of Texas Instruments Incorporated.

UNLESS OTHERWISE NOTED this document contalns PRODUCTION Copyright © 1992, Texas Instruments Incorporated

DATA Inormetion curant & of publcation it Praducts conforn o %
specifications rms of Texas Instrume L jard warranty.

.p. p L g doss not rily Include testing of all IEXAS
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SN54ABT646, SN74ABT646

OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS
SCBS068B-D3659, JULY 1991-REVISED OCTOBER 1992
’N’ ’\’
rir
Pl
B |
< Poul ol o
g K
| L i
RINR
e
\__v_/
21 3 1 23 2 22

OE DIR CLKAB CLKBA SAB SBA
L L X X X L
REAL-TIME TRANSFER
BUSBTOBUSA

BUSA

\

=

L—

r

L
) BUSB
\

—

21 3 1 23 2 22

OE DIR CLKAB CLKBA SAB  SBA

X X 1 X X X

X X X ? X X

H X ' ' X X
STORAGE FROM

A,B,ORAANDB

|
|

BUSA
RS
\/
BUS B

-~ —~J - - -~ TN
21 3 1 23 2
OE DIR CLKAB CLKBA SAB
L H X X L
REAL-TIME TRANSFER
BUSATOBUS B
TN—r TN

BUSA
AN
Y i

BUSB

22
SBA
X

N S
21 3 1 23 2
OE DIR CLKAB CLKBA SAB
L L X L X
L H L X H
TRANSFER STORED DATA
TO AAND/OR B

Figure 1. Bus-Management Functions

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

22
SBA

bas ¥
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SN54ABT646, SN74ABT646
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS068B-D3659, JULY 1991-REVISED OCTOBER 1992

FUNCTION TABLE
INPUTS DATA I/0
OE DIR CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8 OPERATION OR FUNCTION

X X t X X X Input Unspecified? Store A, B unspecifiedt
X X X t X X Unspecifiedt Input Store B, A unspecified’
H X t t X X Input Input Store A and B data

H X L L X X Input disabled Input disabled Isolation, hold storage
L L X X X L Output Input Real-time B data to A bus
L L X L X H Output Input Stored B data to A bus
L H X X L X Input Output Real-time A data to B bus
L H L X H X Input Output Stored A data to B bus

1 The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled;
i.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs.

logic symbol¥

21
OE 3——5 G3
DIR —ﬁ 3EN1 [BA]
CLKBA —> :ENZ vl
2 ca
SBA — G5
CLKAB — > C6
SAB G7
| r 20
a =1 |5 4D |o-<-9-4>—
At <> <4+—v 1 3 1 _]
D 7 1
6l d > -
* 1
5 19
A2 —>—] | —
6 18
A3 ——>—] ——>——
7 17
A4 ——>— >
8 16
A5 —->—] |
9 15
T 14
A7 ———4—>—11 —4—}—1
3
A8 — <4 >— ——— - ———

# This symbol Is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for DB, DW, JT, and NT packages.

B1

B2
B3
B4
BS
B6
B7
B8

TEXAS“’?

INSTRUMENTS
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SN54ABT646, SN74ABT646
OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS

SCBS068B-D3659, JULY 1991-REVISED OCTOBER 1992

logic diagram (positive logic)

1D

c1<t—=

o 2!
O+
—
DIR —2 |/
cLkea —22 >
sBA —22 D t
CLKAB'—-D— ' D:)—_
SAB —2 'l>4L
H 1of8 ] -
Channels
. | <
Y BRI

1D

> C1

[ ——

20

vy y VL

\Y%
To 7 Other Channels

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

A
A 4

B1
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SN54ABT646, SN74ABT646
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS068B-D3659, JULY 1991-REVISED OCTOBER 1992

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

Supply VOIagE FraNge, VoG + ittt e e i e s -05Vto7V
Input voltage range, V| (except I/O ports) (see Note 1) ........ooiviiiiiiiiiiiiiiiiianen, -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -05Vto55V
Current into any output in the low state, Ig: SNS4ABTB46 ........ccviiiiiiiniieererniannennns 96 mA
SN74ABTB46 ......vveit it i aneeaans 128 mA

Input clamp current, Lk (V1 < 0) oottt ittt et a e e e e iaateesianeraneaans -18 mA
Output clamp current, log (VO <0) v vttt et i e -50 mA
Maximum power dissipation at T = 55°C (in still air): DBpackage ..........cciiiiiiriiinniennns 0.5W
DWopackage ........ooovviiiiiiininiininnn, 1w

NTpackage ...........cooviviiiiiiinnens 1.3W

Storage temperaturerange ............. e e e e e —65°C to 150°C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

recommended operating conditions (see Note 2)

SN54ABT646 | SN74ABT646 U
. MIN MAX| MIN MAX NIT
Vee Supply voltage 45 55 4.5 5.5 v
Vi1 High-level input voltage 2 2 v
ViL Low-level input voltage 4708 0.8 Y
Vi Input voltage Q." Vco 0 Ve \
loH High-level output current 2 24 -32| mA
loL Low-leve! output current 5 48 64| mA
At/Av  Input transition rise or fall rate 4% 5 5| nsV
TA Operating free-air temperature ~55 125 -40 85 °C
NOTE 2: Unused or floating pins (input or I/O) must be held high or low.
PRODUCT PREVIEW information concerns products in the formative or
oo calonsar Gangh gosin. Toces mairmente rosores he ghi 1o i
cglngc or dlu:omlnuogthlqn products without notice. d TEXAS b
INSTRUMENTS
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SN54ABT646, SN74ABT646
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS068B-D3659, JULY 1991-REVISED OCTOBER 1992

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

Ta=25°C SN54ABT646 | SN74ABT646
PARAMETER TEST CONDITIONS UNIT
MIN TYP! MAX| MIN MAX| MIN MAX
Vik Vec =45V, I =—18 mA —1.2 1.2 12| Vv
Vec =45V, loH =—3 MA 25 25 25
Vec =56V, loy=-3mA 3 3 3
Vou v
Vec =45V, loy=—24 mA 2 2
Vec =45V, lon=-32mA 2t 2
Vec =45V, loL = 48 mMA 0.55 0.55
VoL e \Y
Vec =45V, loL = 64 mA 0.55¢ & 0.55
| Veec =55V, Control inputs +1 Fredl =1 WA
! Vi = Vgg or GND Aor B ports =100 4%100 +100
lozn® Vec =55V, Vo=27V 50 g;‘ 50 50 A
lozL$ Vecc =55V, Vo=05V -50 {f)‘} -50 -50| pA
loFF Vec =0V, ViorVos 4.5V =100 | &7 +100 | pA
IcEX Veg =55V, Vo=5.5V | Outputs high 50 [ 50 50| pA
o' Vec =55V, Vo=25V —50 -100 -180| -50 -180| -50 -180| mA
Outputs high 250 250 250
1 Vec =55V, lo=0, Outzuts loa 30 30 30 :j\
cc V| = Vec or GND
Outputs disabled 250 250 250 pA
Vec =55V, Oneinputat 3.4V,
# i)
Aloc Other inputs at Ve or GND 15 15 151 mA
Ci Vi=25Vor05V Control inputs 7 pF
Cio Vp=25Vor05V . Aoerons 12 pF

'f All typical values are at Vgc = 5 V.
* On products compliant to MIL-STD-883, Class B, this parameter does not apply.
S The parameters lgzy and Igz( include the input leakage current.
9 Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
# This is the increase in supply current for each input that is at the specified TTL voltage leve! rather than V¢ or GND.

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

Vec=5V,
SN54ABT646 | SN74ABT646

Ta =25°C UNIT

MIN MAX| MIN MAX| MIN MAX
fetock Clock frequency 0 125 0 125 4] 1256 MHz
tw Pulse duration, CLK high or low 4 4,576, 4 ns

High 35 o 3.5
tsu Setup time, A or B before CLKAB? or CLKBA¢ L('l)?N 3 é’%‘:"% 3 ns
&
th Hold time, A or B after CLKAB1 or CLKBA?} 0 0 0 ns
PRODUCT PREVIEW Information concerns products In the formative or
e e 5 e Chmeite s i s ]
ung: or dlu:omlnucgmgu products without notice. 4 ’lms
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SN54ABT646, SN74ABT646
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS068B-D3659, JULY 1991-REVISED OCTOBER 1392

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature, C|_ = 50 pF (unless otherwise noted) (see Figure 2)

Vec =5V,
PARAMETER FROM TO T°° 2500’ SNS4ABT646 | SN74ABTESS |
(INPUT) (OUTPUT) AZ
MIN TYP MAX| MIN MAX| MIN MAX
Tmax 125 125 MHz

t 2.2 4 68 22 78

PLH CLKBA or CLKAB AorB ns
tPHL 1.7 4 7.4 17 8.4
. 3 59 == 15 69

tpLm AorB BorA 15 b{’.» ns
tPHL 1.5 3.3 59 P 1.5 6.9
tPLH 1.5 4 6.1 e 1.5 7.1

SAB or SBAT BorA "y

o~y o or 15 36 69| & 5 79| ™
4. 53 1 63

tezn OE AorB ! 3 s ns
tpzL 21 58 74| &3 21 88
5 35 7.3 |¢™ 1.5 8.3

ez OE AorB ! & ns
tpLz 1.5 3 7 1.5 7.5
t 12 45 57 12 67

PZH DIR AorB ns
tpzL 25 6.5 9 25 8.5
t 15 38 67 15 77

FHz DIR AorB ns
tpLz 1.5 38 7.2 15 82

t These parameters are measured with the internal output state of the storage register opposite to that of the bus input.

PRODUCT PREVIEW Information concems products In the formative or

S it e, et S *ip
spacicalons s desgn godi. Teas insirmars resrvs he g TEXAS
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SN54ABT646, SN74ABT646
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS068B-D3659, JULY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

7v
o TEST s1
(o]
From Output Open :PLL;//:PHL O7p sn
Under Test GND ‘:H z/fz: Open
C=50pF
(see Note A)
= = = e .
LOAD CIRCUIT FOR OUTPUTS | N |
, 3V
Input 1.5VX thv
______ -\ 3V ov
Timing Input | JsV oV VOLTAGE WAVEFORMS
| | | PULSE DURATION
: tau I ‘h |
I ! 3V
Data Input X1 5V X1 S5V Output
ov Control
VOLTAGE WAVEFORMS g::":lfxe' |
SETUP AND HOLD TIMES 9) tpzL _’| — |
P,
| Ttz b &
| ! R I 35V
______ 3V Output | I |
Input 15V 15V Waveform 1 | 15V VoL +0.3V
) oV S1at7V | k__—— VoL
| (see Note C) tpyz—
tor sy ———p) l PHZ
PLH ' | H_‘—' tPHL tozH _H ""‘ |
| | Output _ __ __ __ Vou
| — —— Vou Waveform 2 | Vou-0.3V
Output 15V 15V S1 at Open 15V
VoL (seeNoteC) _________ [/ ~0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. C includes probe and jig capacitance.

ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 Q, t, s 2.5 ns, ty< 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms

TEXas ‘%
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SN54ABT646A, SN74ABT646A
OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS
SCBS069B-D3856, JULY 1991-REVISED OCTOBER 1992
® Space-Saving Package Option: SN54ABT646A . . . JT PACKAGE
Shrink Small-Outline Package (DB) SN74ABT646A. . . gg-‘z‘E’V- OR NT PACKAGE
Features EIAJ 0.65-mm Lead Pitch T W)
¢ State-of-the-Art EPIC-11B ™ BICMOS Design U
-, e CLKAB[]1 24[] Ve
Significantly Reduces Power Dissipation saB[l2 23[] CLKBA
¢ ESD Protection Exceeds 2000 V Per DIR[]s 22[] SBA
MIL-STD-883C, Method 3015; Exceeds A1[]4 21[] OE
200 V Using Machine Model (C = 200 pF, A2(]s 20f] B1
R=0) A3lle  19f] B2
¢ Latch-Up Performance Exceeds 500 mA Per A4ll7 18]] B3
JEDEC Standard JESD-17 A5[]s 17[] B4
* Typical Vo,p (Output Ground Bounce) <1V Asfle  16[] BS
atVee =5V, Ty =25°C A7[J10 15| Bs
* High-Drive Outputs (-32-mA loy, As[l11 . 14f] B7
64-mA o) GND[]12 13[] B8
* Package Options Include Plastic ‘
Small-Outline Packages, Ceramic Chip SN54ABTEA6A . . . FK PACKAGE
Carriers, and Standard Plastic and Ceramic (TOP VIEW)
300-mil DIPs a <
[49]
description ca$, g¥s
P ts02508
These devices consist of bus transceiver circuits, /I IIITOII
D-type flip-flops, and control circuitry arranged for A1lls 4821282 2625 OE
multiplexed transmission of data directly from the A2[]e 24[] B1
inputbus or from the internal registers. Dataon the A3fl7 2a[] B2
A or B bus is clocked into the registers on the ncs 291 NC
low-to-high transition of the appropriate clock A4flo 211 B3
(CLKAB or CLKBA) input. Figure 1 illustrates the As[]10 20[] B4
four fundamental bus-management functions that Asf]11 19E B5
can be performed with the 'ABT646A. 1213 14 15 16 17 18
Output-enable (OE) and direction-control (DIR) 222884543
inputs are provided to control the transceiver ©
functions. Inthe transceiver mode, data present at NC — No internal connection

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 will receive data when OE is low. In the isolation mode (OFE 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¢ through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74ABT646A is packaged in Tl's shrink small-outline package (DB), which provides the same I/O pin
count and functionality of standard small-outline packages in less than half the printed-circuit-board area.

The SN54ABT646A is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74ABT646A is characterized for operation from —40°C to 85°C.

EPIC-1IB is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA Information Is current as of publication date. Copyright © 1992, Texas Instruments Incorporated

Products conform to specifications per the terma of Texas instruments "
standard warranty, P p doses not rily include ’I‘

testing of all parameters.
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SN54ABT646A, SN74ABT646A

OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS
SCBS069B-D3856, JULY 1991-REVISED OCTOBER 1992
T~y T Ty T
T T
i Ll
Lt al !
< | | | o) < | 1 l 1 oM
[} /2] [2] (/2]
g B N \ 3 3 [ — B
N SR
| | !
ot ok
- ’J\/ NG )-\_/
21 3 1 23 2 22 21 3 1 23 2 22
OE DIR CLKAB CLKBA SAB SBA OE DIR CLKAB CLKBA SAB SBA
L L X X X L L H X X L X
REAL-TIME TRANSFER REAL-TIME TRANSFER
BUS B TOBUSA BUSATOBUSB
-~ - T TN
Fgir 1]

)

\
—————
L—

r

L
) BUS B
)

BUS A

BUS A
AN
N Pl

N

BUSB

) )
N—— N——
21 3 1 23 2 22 21 3 1 23 2 22
OE DIR CLKAB CLKBA SAB SBA OE DIR CLKAB CLKBA SAB SBA
X X t X X X L L X L X H
X X X t X X L H L X H X
H X 1 1 X X
STORAGE FROM TRANSFER STORED DATA

A,B,ORAAND B

TO AAND/OR B

Figure 1. Bus-Management Functions
Pin numbers shown are for DB, DW, JT, and NT packages.

TEXAS ‘R’P
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SN54ABT646A, SN74ABT646A
OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS
SCBS0698B-D3856, JULY 1991-REVISED OCTOBER 1992
FUNCTION TABLE
INPUTS DATA 1/O
OE DIR CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8 OPERATION OR FUNCTION
X X 1 X X X Input Unspecified! Store A, B unspecified?
X X X t X X Unspecified! Input Store B, A unspecified!
H X t t X X Input Input Store A and B data
H X L L X X Input disabled Input disabled Isolation, hold storage
L L X X X L Output Input Real-time B data to A bus
L L X L X H Output Input Stored B data to A bus
L H X X L X Input Output Real-time A data to B bus
L H L X H X Input Qutput Stored A data to B bus

t The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled;
i.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs.

logic symbol¥

21
OE 3——5 G3
DIR —ﬁ 3EN1 {BA]
23 3 EN2 [AB]
CLKBA —> > ca
SBA — G5
CLKAB — > C6
SAB G7
. | C 20
R =1 |5 4D j: <«>— B1
1 —>—9—<
v1 T 1
6D 7 1
] — *av
° 7
5 19
A2 —e—] —<>—— B2
6 18
A3 —€>— —<»—— B3
7 17
Af ——e>—] —<>—— B4
8 16
A5 ——<>—] |—<¢>—— BS5
9 15
A6 T—’—— —4—’—1—4— B6
A7 +11 —<>—— B7
13
A8 —<>—] —<>—— B8

# This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for DB, DW, JT, and NT packages.

TEXAS ‘!’P
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SN54ABT646A, SN74ABT646A ’
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS069B-D3856, JULY 1991-REVISED OCTOBER 1992

logic diagram (positive logic)
21

OE ——*(
Y
_C—“
DIR —2 |/
cLkea —22 >
sBA 22 N
. L
CLKAB
2 N
SAB > -L
Tofs - - 1
Channels 1D < I
o———l
< c1 g <
Al 20
4> B1
1D <
> C1
Lt — e e e e e e ] —
vy vwv VL VL vy
A /
V
To 7 Other Channels
Pin numbers shown are for DB, DW, JT, and NT packages.
Txas
EXAS
INSTRUMENTS
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SN54ABT646A, SN74ABT646A
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS069B-D3856, JULY 1991-REVISED OCTOBER 1982

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

Supply voltage range, VoG - vttt ittt it e e -05Vto7V
Input voltage range, V| (except I/O ports) (see Note 1) ..........cviiiiiiiinniiiinnnn, -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .......... ... —05Vto55V
Current into any output in the low state, Ig:  SN54ABTB46A ............ccviiiiiieiiiennennnn, 96 mA
SN74ABTB46A ... ..o 128 mA

Input clamp current, ik (Vi <0} ....iiiiiiiiiiiiiiiannn, PP v -18 mA
Output clamp current, Iok (VO <0) o vttt i ettt renae e —-50 mA
Maximum power dissipation at T = 55°C (in still air): DBpackage ...........cceveevvrienns ..., 0.5W
DWpackage .........cooiiiiiiiiiiiaiinnnn.s 1w

NT package ................ e 1.3W

Storage temperature range ..........oiiiii ittt i 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.

NOTE

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

recommended operating conditions (see Note 2)

SN54ABT646A | SN74ABT646A UNIT
MIN MAX MIN MAX '
Vee Supply voltage 4.5 5.5 4.5 5.5 \
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 Vv
Vi " Input voltage [] Vee 0 Vee \
lon High-level output current —24 -32{ mA
loL Low-level output current 48 64| mA
At/Av Input transition rise or fall rate 5 5| nsV
Ta Operating free-air temperature —55 125 —40 85 °C
NOTE 2: Unused or floating pins (input or 1/0) must be held high or low.

TEXAS {if
INSTRUMENTS
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SN54ABT646A, SN74ABT646A

OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS

SCBS069B-D3856, JULY 1991-REVISED OCTOBER 1992

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

Ta=25°C SN54ABT646A | SN74ABT646A
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX MIN  MAX MIN MAX
V|K Vcc =45 V, || =-18 mA -1.2 -1.2 -1.2 \")
Voo = 4.5V, lon=—3mA 25 25 25
Vec=5V, loH=—3mA 3 3 3
VoH \"
Vec =45V, loH =—24 mA 2 2
Vec=45V, lon =—-32mA 2t 2
Ve =45V, loL = 48 MA 0.55 0.55
Vor \Y
Vec=45V, loL = 64 mA 0.55¢ 0.55
| Vec =55V, Control inputs *1 =1 =1 VA
! V) = Vcc or GND Aor B ports £100 £100 £100
lozn® Veo=5.5V, Vo=27V 50 50 50| pA
loz. 8 Vec =55V, Vo=05V -850 -50 -50 | pA
lorr Vec=0V, ViorVgs45V =100 +100 HA
IcEX Vec=55V, Vo =5.5V | Outputs high 50 50 50 | upA
o' V=55V, Vo=25V -50 -100 -180| -50 —180| -50 -—180| mA
Outputs high 250 250 250
I Vec=55V, lo=0. Outputs Ioa/ 30 30 30 :::
ce V) = Vigc or GND puls 0
Outputs disabled 250 250 250 | pA
Vec=55V, Oneinputat3.4V,
#
blce Other inputs at Vgc or GND 15 15 15 mA
C Vi=25Vor05V Control inputs 7 pF
Cio Vo=25Vor05V A or B ports 12 pF

t All typical values are at Vgg = 5 V.

# On products compliant to MIL-STD-883, Class B, this parameter does not apply.

§ The parameters lozn and lozy include the input leakage current.

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

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

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

Vec=5V,
SN54ABT646A | SN74ABT646A

Ta=25°C UNIT

MIN MAX MIN  MAX MIN  MAX
faock  Clock frequency 0 125 0 125 0 125 | MHz
tw Pulse duration, CLK high or low 4 4 4 ns
tsu Setup time, A or B before CLKAB? or CLKBA? 3 3.5 3 ns
th Hold time, A or B after CLKAB4 or CLKBA¢ 0 15 0 ns

TExXas “v’?
INSTRUMENTS
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SN54ABT646A, SN74ABT646A
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS0698-D3856, JULY 1991-REVISED OCTOBER 1992

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature, Cp = 50 pF (unless otherwise noted) (see Figure 2)

Vec=5V,
CARAMETER FROM To T°° ;sc SNSAABTG46A | SN74ABT6AGA |
(INPUT) (OUTPUT) AZ
MIN TYP MAX| MIN MAX| MIN MAX
Tmax 125 125 125 MHz
tpLH CLKBA or CLKAB AorB 2.2 4 5.1 22 6.7 2.2 56
teHL 1.7 4 5. 12 6.7 1.7 5.6
tpLH 1.5 3 43 15 5 1.5 4.8
Bor ns
-~y AorB orA 15 33 46| 15 56| 15 54
t 15 4 51 . 7.8 15 6.
PLH SAB or SBAT BorA 15 5 ns
tpHL 15 36 49 15 6.2 15 5.9
t 15 43 53 15 7 15 6.3
Pz OE AorB ns
tpzL 3 58 74 3 105 3 8.8
1 1.5 a5 45 1 7.3 15 5
PHz OE AorB ns
tpLz 15 3 4 15 57 15 4.5
— R AorB 15 45 57 15 7.3 15 67
tpzL 25 65 9 2.5 11 25 9.5
tpHz 15 38 5 1 9 15 5.7
DIR AorB
Lz or 15 a8 47| 12 67| 15 5] ™

1 These parameters are measured with the internal output state of the storage register opposite to that of the bus input.

INSTRUMENTS
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SN54ABT646A, SN74ABT646A
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS069B-D3856, JULY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

v
O TEST s1
O Open teLu/t Open
Frsmdomput GNDP t:’t:/‘::t 7p v
nder Test
teHz/trzy Open
CL=50 pF
(see Note A)
LOAD CIRCUIT FOR OUTPUTS |k b [
| 3V
Input 1.5 VX * 15V
-_— -\ 3V oV
Timing Input | \_5 v oV VOLTAGE WAVEFORMS
| LT PULSE DURATION
I tsu th |
| | 3V
Data Input X1 SV X1 5V Output
ov Control
VOLTAGE WAVEFORMS Uowtevel
SETUP AND HOLD TIMES abling)
I |
______ av Output I - IL'I yZ 3sv
Input 15V 15V Waveform 1 | 1.5V VoL+0.3V
| oV Sfat7Vv I k_——._— VOL
I (see Note C) tprz—pl
oy —e—) | PHZ
PLH — | | j—p— toHL tezn |  j— |
[ | Output o _ Vou
| ——— Vou Waveform 2 | Von—03V
Output 15V 15V S1 at Open 1.5V
VoL (seeNoteC) __/— — — — — -0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 Q, 1, s 2.5 ns, ty< 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms

TEXAS {'f
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SN54ABT651, SN74ABT651
OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS
SCBS083B-D3709, JANUARY 1991-REVISED OCTOBER 1992
® Space-Saving Package Option: SN54ABT651 ... JT PACKAGE
Shrink Small-Outline Package (DB) SN74ABT651 .. '(T%?; \%‘i’av\'/v()m NT PACKAGE

Features EIAJ 0.65-mm Lead Pitch

¢ State-of-the-Art EPIC-11B ™ BiCMOS Design cLKAB[]1 (O v,
Significantly Reduces Power Dissipation ce
® ESD Protec\t,ion Exceeds 2000 V Pe': sABl)2 2of] CLKBA

OEAB{]3 22[] SBA

MIL-STD-883C, Method 3015; Exceeds A1l 4 21[] OEBA
200V Using Machine Model (C = 200 pF, A2(ls 20] B1
R=0) A3fle  19fIB2

® Latch-Up Performance Exceeds 500 mA Per A4{]7 18] B3
JEDEC Standard JESD-17 Asf]s 17[] B4

® Typical Vo p (Output Ground Bounce) <1V Asf]9 16[] B5
atVec =5V, Ta=25°C A7[l10 15186

* High-Drive Outputs (-32-mA lop, Asfl11  1a]lB7
64-mA Io) GND[[12  13]]B8

¢ Multiplexed Real-Time and Stored Data

¢ Inverting Data Paths S}N54ABT651 ... FKPACKAGE

| . (TOP VIEW)
® Package Options Include Plastic
Small-Outline Packages, Ceramic Chip s1] o g é <
Carriers, and Standard Plastic and Ceramic 8 <30 83
. CnOZSO0Ow
300-mil DIPs e e e
o 4 321 282726
description A1[ls 25[| OEBA
. . o A2[] 6 24[] B1
These devices consist of bus transceiver circulits, A3} 7 23[] B2
D-type flip-flops, and control circuitry arranged for Ncl] e 2o[ NG
multiplexed transmission of data directly from the K 21[] B3
data bus or from the internal storage registers. As [] 10 20 B4
Output-enable (OEAB and OEBA) inputs are A6 [] 11 19[]B5
provided to control the transceiver functions. The 121314 15 16 1718
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. NC - No internal connection
Figure 1 llustrates the four fundamental

bus-management functions that can be performed

with the 'ABT651.

Data on the A or B bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the
appropriate clock (CLKAB or CLKBA) inputs regardless of the select- or enable-control pins. When SAB and
SBA are in the real-time transfer mode, it is also possible to store data without using the internal D-type flip-flops
by simultaneously enabling OEAB and OEBA. In this configuration, each output reinforces its input. Thus, when
all the other data sources to the two sets of bus lines are at high impedance, each set will remain at its last state.

To ensure the high-impedance state during power up or power down, OEBA should be tied to V¢ through a
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver
(B to A). OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is
determined by the current-sourcing capability of the driver (A to B).

The SN74ABT651 is packaged in TI's shrink small-outline package (DB), which provides the same |/O pin count
and functionality of standard small-outline packages in less than half the printed-circuit-board area.

EPIC-IIB is a trademark of Texas Instruments Incorporated.

Copyright © 1992, Texas Instruments Incorporated

UNLESS OTHERWISE NOTED this document contains PRODUCTION
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SN54ABT651, SN74ABT651
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS083B-D3709, JANUARY 1991-REVISED OCTOBER 1992

description (continued)

The SN54ABT651 is characterized for operation over the full military temperature range of —55°C to 125°C. The

SN74ABTE51 is characterized for operation from —40°C to 85°C.

- FUNCTION TABLE
INPUTS DATA I/O
OEAB OEBA CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8 OPERATION OR FUNCTION
L H Horl HorL X X Input Input Isolation
L H 1 t X X Input Input Store A and B data
X H 1 HorL X X Input Unspecifiedt Store A, hold B
H H 1 1 b X Input Output Store A in both registers
L X HorlL 1 X X Unspecified! Input Hold A, store B
L L t t X x# Output input Store B in both registers
L L X X X L Output Input Real-time B data to A bus
L L X Horl X H Output Output Stored B data to A bus
H H X X L X Input Output Real-time A data to B bus
H H HorlL X H X Input Output Stored A data to B bus
H L HorlL HorL H H Output Output Stg;gseﬁ ga(ﬁttaog Ruguasnd

t The data output functions may be enabled or disabled by various signals at the OEAB or OEBA inputs. Data input functions are always enabled,

l.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs.

¥ When select control is low, clocks can occur simultaneously so long as allowances are made for propagation delays from Ato B (B to A) plus

setup and hold times. When select control is high, clocks must be staggered in order to load both registers.
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SN54ABT651, SN74ABT651
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS083B-D3709, JANUARY 1991-REVISED OCTOBER 1992 .
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L X X 1 X X
L H 1 1 X X

STORAGE FROM TRANSFER STORED DATA

A,B,ORAAND B TOAAND/OR B

Figure 1. Bus-Management Functions
Pin numbers shown are for DB, DW, JT, and NT packages.
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SN54ABT651, SN74ABT651
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS083B-D3709, JANUARY 1991-REVISED OCTOBER 1992

logic symbolt

OEBA -;‘———B EN1 [BA]
oEAB 2——— EN2(AB]
CLKBA :: - ca
SBA - G5
CLKAB — . C6
SAB | 67
| C 20
4 21 | 5 aDje<
A1l +<v1 T 1 J
r 6D 7| =1D>
o 17 2v
5 19
A2 ——>—] L
a3-8 ‘ 18
A4 7 P “> 17
U . , 16
262 15
ar 0, | >4
s e 13

1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for DB, DW, JT, and NT packages.

B1

B2

B3
B4
BS
B6
B7
B8
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SN54ABT651, SN74ABT651
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS083B-D3709, JANUARY 1991-REVISED OCTOBER 1992

logic diagram (positive logic)

oA 21— >—

oeaB 2
CLKBA _23 |l>
22 N o
SBA 1 >
cLkas —>—
r—H——— —_—
10f8
1D
Channels

| P C1<j—«¢

|
|

4., . 20
Al <> <> B1
1D
=C1
T i — -
vy YvYyvy vy
\ /
V

To 7 Other Channels

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

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

Supply voltage range, VoG .« vv vttt it e e i i i e s -05Vto7V
Input voltage range, V) (except I/O ports) (seeNote 1) ........c.oiiiiiiiiiiiii i, -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -05Vto55V
Current into any output in the low state, lo:  SNS4ABTE51 .........cccoiiiiiiiniiiiniiiinnns, 96 mA
SN74ABTE5T .. .eiiiiieiii e riea e 128 mA

Input clamp current, [k (V] < Q) o oo i e i -18 mA
Output clamp current, log (VO <0} . oot i e it i i -50 mA
Maximum power dissipation at Ty = 55°C (in still air): DBpackage ...............ccooiiiiins, 0.5W
DWopackage ......oovvivinniienninnnenas 1w

NTpackage .......ccvivvivinnininineninnns 1.3W

Storage temperature range . .......couuiiiirintt it i e —65°C to 150°C

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

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
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SN54ABT651, SN74ABT651

OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS

SCBS083B-D3709, JANUARY 1991-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT651 | SN74ABT651

MIN MAX MIN MAX UNIT
Vee Supply voltage 4.5 56 45 5.5 \
ViH High-level input voltage 2 & 2 v
Vi Low-level input voltage o 0.8 08| V
Vi Input voltage 9’\“ Vce 0 Vcc \%
IoH High-level output current o 24 -32| mA
loL Low-fevel output current 5 48 64| mA
At/Av  Input transition rise or fall rate G 5 51 nsNV
TA Operating free-air temperature -55 125 | -40 85 °C

NOTE 2: Unused or floating pins (input or 1/0) must be held high or low.

electrical characteristics over recommended

otherwise noted)

operating free-air

temperature range (unless

Ta=25°C SN54ABT651 | SN74ABT651
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN MAX| MIN MAX
Vik Vcc=45V, li=-18 mA -1.2 -1.2 -1.2 \%
Vee=45YV, loy=-3 mA 2.5 25 25
Vec=5V, loy =-3 mA 3 3 3
VoH A\
Veg=45V, loH =—24 mA 2 2
Vec=4.5V, lon =—32 mA 2% 2
Vec=4.5V, loL=48 mA 0.55 0.55
VoL o Y
Vec=4.5V, loL = 64 mA 0.55% & 0.55
| Vec=55V, Control inputs z1 &rl +1 WA
! Vj =Vcc or GND Aor B ports 100 5100 £100
loz+® Vec=5.5V, Vo=27V 50 4y 50 50| pA
loz 8 Vec=55V, Vo=05V -50| ~»* -50 -50]| pA
lorr Vec=0V, ViorVg=45V +100 (E} 100 | pA
Icex Vec =55V, Vo=5.5V | Outputs high 50 [« 50 50 | uA
Io" Vcc=55V, Vo=25V -50 -100 -180| -50 -180| -50 -180| mA
Outputs high 250 250 250
[ Vec=55V. lo=0, Oulputs Iogw 30 30 30 :uAA
ce Vj = Vg or GND p
Outputs disabled 250 250 250 | pA
Vee=55V, Oneinputat 3.4V,
#
Alee Other inputs at Vg or GND 15 15 15] mA
G Vi=25Vor05V Control inputs 6 pF
Cio Vo=25Vor0.5V A or B ports 7.5 pF

t All typical values are at Vgg =5 V.

# On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ The parameters lozy and loz, include the input leakage current.
¥ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.

PRODUCT PREVIEW Information concemns products In the formative or

design

phase of development Characteristic dats and other

clfications are dasign goais. Texas instruments reserves the right to

TEXAS ""«?
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

8|
cmnql or discontinue these products without notics.

2-130



SN54ABT651, SN74ABT651

OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS

SCBS083B-D3709, JANUARY 1991-REVISED OCTOBER 1992

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

Vee =5V,
SN54ABT651 | SN74ABT651

Ta=25°C UNIT

MIN MAX| MIN MAX MIN MAX
faock  Clock frequency 0 125 0 (125 0 125| MHz
tw Pulse duration, CLK high or low 4 g@é.;\v 4 ns
tsu Setup time, A or B before CLKABt or CLKBA?t 3 42"‘43;&? 3 ns
th Hold time, A or B after CLKAB1 or CLKBA$ 0 ~0 0 ns

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature, C = 50 pF (unless otherwise noted) (see Figure 2)

Vec=5V,
PARAMETER FROM T0 ch S, SN54ABTes1 | SN74ABTeS1 | |\
(INPUT) (OUTPUT) A=
MIN TYP MAX| MIN MAX MIN MAX
fmax 125 125 125 MHz
t 22 4 5.1 2.2 5.9 2.2 5.6
PLH CLKBA or CLKAB AorB ns
tpHL 1.7 4 51 1.7 5.9 1.7 5.6
1. 4 A 1. 2% 1. .2
PLH AorB BorA 5 3 3 e > 8 ns
tpHL 1.5 33 46| 15 5% 1.5 5.4
tpLH 1.5 4 51| 15 e8| 15 65
SAB or SBAT AorB A
r—y or 15 36 49| 15% 62| 15 88|
. 3.6 X K 5.9 1. 5.8
tpzH OEEA A 1.3 46| 13 3 s
tpzL 25 57 6.8 &5 8.9 25 8.5
¢ 15 3.2 4.5 1.5 6.2 1.5 5
FHZ OEBA A »%7”‘” ns
tpLz 1.5 3 38| 15 43| 15 44
t . 4. 3 1. 3 1. 3
PZH OEAB B 1.8 3 6.1 8 6.7 8 6.5 s
tpzL 29 55 65| 29 7.6 29 7.4
tpHZ OEAB B 1.5 3.3 4.5 1.5 6.5 1.5 5.5 ns
tpLz 1.5 34 44| 15 5.2 1.5 5.1
t These parameters are measured with the internal output state of the storage register opposite to that of the bus input.
PRODUCT PREVIEW Information concems products In the formative or
b Euﬂz:'m"fmf' w:nplT..‘F:'xlf I:‘:t::::lr:acn;‘:rvum:‘ o °hl t'; @
n:gc or tﬁo«:omlnuogmg ut notice. d TEXAS
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SN54ABT651, SN74ABT651
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS083B-D3709, JANUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

7V
O TEST S1
o0
From Output pen :P "l://:P"L O7p 3"
Under Test GND PLZ/tPZL
tonz/tpzn Open
CL=50pF
(see Note A)
= = = . .
LOAD CIRCUIT FOR OUTPUTS | " |
-\ 3V oV
Timing Input i ov VOLTAGE WAVEFORMS
[ | | PULSE DURATION
} TR 'l
| | 3V
Data Input X1 5V X1 5V Output
ov Control
VOLTAGE WAVEFORMS (e".’,fb'ﬁ:e'
SETUP AND HOLD TIMES 8)
______ 3v Output
Input 5V Waveform 1
! | i oV Stat7Vv
¢ .[ | (see Note C)
tpLH | | L__‘__ t
| | PHL Output
| — —— Von Waveform 2
Output S1 at Open
P 1.5V 1.5V VoL (see Note C)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 Q, t, <2.5 ns, t< 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms
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SN54ABT652, SN74ABT652
OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS
SCBS070B-D3660, JULY 1991-REVISED OCTOBER 1992
® Space-Saving Package Option: SN54ABT652 . . . JT PACKAGE
Shrink Small-Outline Package (DB) SN74ABT6E52... DB, DW, OR NT PACKAGE
Features EIAJ 0.65-mm Lead Pitch (TOP VIEW)
® State-of-the-Art EPIC-IIB™ BIiCMOS Design J
b . cLkaBl] 1 ™~ 24l vee
Significantly Reduces Power Dissipation sasll 2 23[] CLKBA
® ESD Protection Exceeds 2000 V Per oeaBll s 22[] sBA
MIL-STD-883C, Method 3015; Exceeds a1l 4 21[] oEBA
200 V Using Machine Model (C = 200 pF, azlls 20[] B1
R =0) A3[l s 19[] B2
® Latch-Up Performance Exceeds 500 mA Per Asall7 18] B3
JEDEC Standard JESD-17 A5[ 8 17 ] B4
® Typical Vg p (Output Ground Bounce) <1V Asll e 16[] B5
atVge =5V, Ta =25°C a7ll10  15[IBs
* High-Drive Outputs (—32-mA loy, Agll11  14]lB7
64-mA lgp) GNDlJ 12 13[I B8
® Package Options Include Plastic
Small-Outline Packages, Ceramic Chip SN54ABT652 . . . FK PACKAGE
Carriers, and Standard Plastic and Ceramic (TOP VIEW)
300-mil DIPs o O <
description o2 g 0858
CvnoOZ>0w
These devices consist of bus transceiver circuits, ( 2 3271 82728
D-type flip-flops, and control circuitry arranged for ar]ls 25[| OEBA
multiplexed transmission of data directly from the aclle 24 BA
data bus or from the internal storage registers. a7 23[] B2
Output-enable (OEAB and OEBA) inputs are ncfl e 2o
provided to control the transceiver functions. asldo 21[] B
Select-control (SAB and SBA) inputs are provided as[] 10 20[] B4
to select whether real-time or stored data is As fl ”12 1314 15 16 17 1819E BS
transferred. The circuitry used for select control o ¥ o | ¥ e e T [
eliminates the typical decoding glitch that occurs 52 22 358
in a multiplexer during the transition between (U]

stored and real-time data. A low input selects
real-time data, and a high input selects stored
data. Figure 1 illustrates the four fundamental
bus-management functions that can be performed
with the 'ABT652.

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
SBA are in the real-time transfer mode, it is possible to store data without using the internal D-type flip-flops by
simultaneously enabling OEAB and OEBA. In this configuration each output reinforces its input. Therefore,
when all other data sources to the two sets of bus lines are at high impedance, each set of bus lines remain at
its last state.

NC - No internal connection

To ensure the high-impedance state during power up or power down, OEBA 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
(B to A). OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is
determined by the current-sourcing capability of the driver (A to B).

EPIC-IIB is a trademark of Texas Instruments Incorporated.

UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1992, Texas Instruments Incorporated

DATAmIn(ammon %u”mt:t [1] o: ubllculuoa:m.':ro;un:n :ontann to %
specifications rms of Texas Instruments s ard warranty.
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SN54ABT652, SN74ABT652
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS070B-D3660, JULY 1991-REVISED OCTOBER 1992

description (continued)

The SN74ABT652 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 SN54ABT652 is characterized for operation over the full military temperature range of —55°C to 125°C. The
SN74ABT652 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS DATA I/Ot ‘
OEAB OEBA CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8 OPERATION OR FUNCTION
L H L L X X Input Input Isolation
L H t t X X Input Input Store A and B data
X H t L X X Input Unspecified* Store A, hold B
H H 1 1 x# X Input . Output Store A in both registers
L X L 1 X X Unspecifiedt Input Hold A, store B
L L t t X Xt Output Input Store B in both registers
L L X X X L Output Input Real-time B data to A bus
L L X L X H Output Input Stored B data to A bus
H H X X L X Input Output Real-time A data to B bus
H H L X H X Input Output Stored A data to B bus
T I T S B v v

t The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or DEBA inputs. Data input functions are
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs.
% Select control = L; clocks can occur simultaneously.
Select control = H; clocks must be staggered in order to load both registers.

2-134
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SN54ABT652, SN74ABT652
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS070B-D3660, JULY 1991-REVISED OCTOBER 1992

_I
—

BUS A
— ) .
BUS B

L N N

3 21 1 23 2 22

OEAB OEBA CLKAB CLKBA SAB SBA
L L X X X L
REAL-TIME TRANSFER
BUSBTOBUSA
- -
[ 1

BUSA

\
e ————
L—
r
L
) BUS B
)

—

3 21 1 23 2 22

OEAB OEBA CLKAB CLKBA SAB  SBA

X H 1 X X X

L X X 1 X X

L H 1 1 X X
STORAGE FROM

A,B,ORAANDB

TN—r T~—r

o,

|
I

BUSA
BUS B

\_\/..._/

3 21 1 23 2 22
OEAB OEBA CLKAB CLKBA SAB SBA
H H X X L X

REAL-TIME TRANSFER
BUSATOBUS B

BUSA
AN
Y ol

BUSB

3 21 1 23 2 22
OEAB OEBA CLKAB CLKBA SAB SBA
H L L L H H
TRANSFER STORED DATA

TOAAND/ORB

Figure 1. Bus-Management Functions

Pin numbers shown are for DB, DW, JT, and NT packages.
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SN54ABT652, SN74ABT652

OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS
SCBS070B-D3660, JULY 1991-REVISED OCTOBER 1992
logic symbolt
21
OEBA 3—5 EN1 [BA]
OEAB — EN2 [AB]
CLKBA — > ca
SBA - G5
CLKAB — > c6
SAB a7
Svenm yr FOPORL
a > <+9-<>
a Legp et B2
60 7| =
r 2v
® 17
5 19
A2 —— > | —
6 18
A3 — > |
7 17
A ———tp—] —>———
8 16
A5 — > >
9 15
A6 —— 4> —>——
10 14
A7 ———4>— —>——
1 13
A8 —¢ > —

t This symbol s in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for DB, DW, JT, and NT packages.

B1

B2
B3
B4
BS
B6
B7
B8
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SN54ABT652, SN74ABT652
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS070B-D3660, JULY 1991-REVISED OCTOBER 1992

logic diagram (positive logic)

21
OEBA
oEa -2 {>
23 N
CLKBA l/
SBA 22 ™S o
} 1 .
CLKAB
2 \
SAB P T—
10f8 1
Channels 1D <
0——'
< c1<g <
4
Al <>
2 g
1D )
> C1
vy ) vyvYyy vy vy
\ /
—_—
To 7 Other Channels
Pin numbers shown are for DB, DW, JT, and NT packages.
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SN54ABT652, SN74ABT652
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS0708-D3660, JULY 1991-REVISED OCTOBER 1992

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

SUPPlY VOIEgE FANGE, YOG vt v e vttt tteiine e tiennreeseassansioseeosennnnsnssesseesss -05Vto7V
Input voltage range, V) (except I/O ports) (see Note 1) .........oevviniiiiiiin, R L AA YA
Voltage range applied to any output in the high state or power-off state, Vg .............. -05Vto55V
Current into any output in the low state, lo:  SNS4ABTBE52 .........ccvvviiiiiiiiiiniininiinnne, 96 mA
SN74ABTE52 ..... P .. 128 mA

Input clampeurrent, Ik (V1 <0)  ooviini i i i it it e i i s -18 mA
Output clamp current, lox Vo <0) «.vvvvviiineiininnes PN e —-50 mA
Maximum power dissipation at T4 = 55°C (in stili air): DBpackage ...............coeeviinniinn, o.5wW
DWpackage .........cooiiiiiiiinnnnnnnnnns 1w

NTpackage ...........ccovveviiiinnnnnnn. 1.3wW

Storage temperature range ..... PP e e, e —65°C to 150°C

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

NOTE

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

recommended operating conditions (see Note 2)

SN54ABT652 | SN74ABT652

MIN MAX MIN MAX UNIT
Ve - Supply voltage 45 55 4.5 55 Vv
Vik High-level input voltage 2 3 2 \Y
ViL Low-level input voltage 4708 0.8 \Y
Y Input voltage Q..” Vee 0 Ve v
loH High-level output current N 24 -32| mA
loL Low-level output current & 48 64| mA
AY/Av  Input transition rise or fall rate Ea 5 5| nsv
TA Operating free-air temperature -55 125 -40 85 °C

NOTE 2: Unused or floating pins (input or I/O) must be held high or low.

PRODUCT PREVIEW Information concerns products In the formative or
design GM“ of development. Characteristic data and other

clfical

3 ons are design goal:. Texas Instruments reserves the right to T %
ange or discontinue these products without notice. ms
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SN54ABT652, SN74ABT652
‘OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS070B-D3660, JULY 1991-REVISED OCTOBER 1992

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

Ta=25°C SN54ABT652 | SN74ABT652
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN MAX MIN  MAX
Vik Vec =45V, | =-18 mA -1.2 -1.2 -1.2 \
Vec =45V, loy=—-3mA 25 25 25
Vee=5V, loy=—3mA 3 3 3
VoH \"
Vec=4.5V, loy =—24 mA 2 2
Veec =45V, loy =—-32mA 2 2
Vec=45V, loL = 48 mA 0.55 0.55
VoL \
Vecc=45V, loL =64 mA 0.55% N 0.55
\ Vec=55V, Control inputs +1 = +1 WA
! V) =Vee or GND A or B ports =100 £100 100
lozn® Vec =55V, Vo=27V 50 gf‘“ 50 50 [I7.%
loz. 8 Vec=558V, Vo=05V -50 ¢y —50 -50| pA
1oFF Vec=0V, ViorVpos45V 100 | 7 100 [ pA
loex Vec=55V, Vo=55V [ Outputs high 50 | o 50 50 [ pA
To? Voc =55V, Vo =25V 50 100 180 |%—50 -180| -50 ~180| mA
Outputs high 250 250 250 pA
Vec =55V, lo=0,
lcc V) = Vg or GND Outputs low 30 30 30| mA
Outputs disabled 250 250 250 A
Vec=55V, Oneinputat 3.4V, -
#
Alee Other inputs at Vgg or GND 15 18 15| mA
C Vi=25Vor05V Control inputs 7 pF
Cio Vpo=25Vor0.5V A or B ports 12 pF

1 All typical values are at Vg = 5 V.
% On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ The parameters lozy and loz, include the input leakage current.
¥ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.

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

Vee=5V,
SN54ABT652 | SN74ABT652

Ta=25°C UNIT

MIN MAX MIN MAX MIN MAX
foock  Clock frequency 0 125 \(;; ﬁ 0 125{ MHz
tw Pulse duration, CLK high or low 4 A7 4 ns
tsu Setup time, A or B before CLKAB or CLKBA} 3.5 2854 3.5 ns
th Hold time, A or B after CLKAB} or CLKBA} 0 0 0 ns
PRODUCT PREVIEW Information concerns products in the formativa or
s, frum, of S, Chcivitc e i o ]
R':uu or dlacomlmogtmgu products without notice. d TEXAS

INSTRUMENTS
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SN54ABT652, SN74ABT652
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS070B-D3660, JULY 1991-REVISED OCTOBER 1992

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature, C|_ = 50 pF (unless otherwise noted) (see Figure 2)

Vee =5V,
PARAMETER FROM T0 T°° P SNs4ABTes2 [ SN7anBTes2 | | o
(INPUT) (OUTPUT) AZ
MIN TYP MIN| MIN max| MIN MAX

Tmax 125 200 125 125 MHz
tpLH oK BorA 22 53 68| 22 82 22 78]
tPHL 17 69 74| 17 88| 17 84
1 , ] . , . .
PLH AorB BorA 15 44 57| 15 7 15 67
tPHL 15 4.4 5.7 15 % 1.5 6.7
1 ) 4, X . 6.
FLH SAB or SBAT BorA 15 6 89} 15 'g‘ 4] 15 21 s
tPHL 15 54 67| 154 8| 15 7.7
tpzH — A 13 33 46| 18 6] 13 s68]
tpzL 25 45 68| &5 89| 25 85
PHZ OEBA A 15 62 77|15 83| 15 82 s
tpLz 15 5 63|15 71| 15 6.8
tozH OEAB R 18 38 61 18 69] 18 65]
tpzL. 29 439 65| 29 76| 29 7.4
[ 15 45 67| 15 71] 15 6.9

OEAB B ns
tpLz 15 41 53| 15 66] 15 6.2

t These parameters are measured with the internal output state of the storage register opposite to that of the bus input.

PRODUCT PREVIEW Information concerns products in the formative or

design phass of development Characteristic data and other "
i 1 ﬂcaﬂom are design goals. Texas Instruments reserves the right to T
change or discontinue these products without notice. ms
INSTRUMENTS
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SN54ABT652, SN74ABT652
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS070B-D3660, JULY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

7V
O TEST St
O Open oL/t Open
From Output GN: ‘:L:z/d‘::t .IP v
Under Test
" tpHz/tpzu Open
CL=50pF 500 Q
(see Note A)
LOAD CIRCUIT FOR OUTPUTS r tw |
| 3V
Input 1.5 VX X1 5V
-\ 3V ov
Timing Input S ov VOLTAGE WAVEFORMS
l | T~ PULSE DURATION
: tsu l th |
1 | 3V
Data Input X1 S5V X‘l S5V Output
ov Control
VOLTAGE WAVEFORMS g‘:l:’b'lfr‘l’e;
SETUP AND HOLD TIMES 9
______ 3V Output
Input v Waveform 1
15V ) 15 oV Stat7v
¢ .l | (see Note C)
ot | L——U— t
| | THt Output
I ——— Vo Waveform 2
Output S1 at Open
P . 15V 15V Vo (see Note C)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, = 50 ©, t, < 2.5 ns, ;s 2.5 ns.

C. Waveform 1'is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms

TEXAS *@
INSTRUMENTS
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SN54ABT652A, SN74ABT652A
OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS
SCBS072B-D3875, SEPTEMBER 1991—REVISED OCTOBER 1992
® Space-Saving Package Option: SN54ABT652A . . . JT PACKAGE
Shrink Small-Outline Package (DB) SN74ABTG52A... gg\, ?é" OR NT PACKAGE
Features EIAJ 0.65-mm Lead Pitch (TOP VIEW)
® State-of-the-Art EPIC-11B™ BICMOS Design U
Significantly Reduces Power Dissipation CLgﬁ:E ; z; % XE&BA
¢ ESD Protection Exceeds 2000 V Per oeasl] 3 22[] sBA
MIL-STD-883C, Method 3015; Exceeds a1l 4 21l OEBA
200 V Using Machine Model (C = 200 pF, a2lls 20[] BY
R=0) aslle 1o B2
¢ Latch-Up Performance Exceeds 500 mA Per Aall 7 18f] B3
JEDEC Standard JESD-17 A5[ 8 17 ] B4
® Typlical VoLp (Output Ground Bounce) <1V Aslle 16[] B5
atVec =5V, Ta =25°C a7ll10  1s]IBs
* High-Drive Outputs (—32-mA Ioy, ' Asll11 14[lB7
64-mA lgy) GNDlj 12 1s]lBs
- ® Package Options Include Plastic )
Small-Outline Packages, Ceramic Chip SN54ABT652A . . . FK PACKAGE
Carriers, and Standard Plastic and Ceramic (TOP VIEW)
300-mil DIPs o D <
o2 g o8 g =
description 0602838
These devices consist of bus transceiver circuits, ( 4 3 'Z"T'Z;"E'—,'Za’
D-type flip-flops, and control circuitry arranged for At]ls 25[] OEBA
multiplexed transmission of data directly from the Azl e 24[] B1
data bus or from the internal storage registers. Azl 7 23(] Bi
8 22[]N
Output-enable (OEAB and OEBA) inputs are T\C % 9 21E B3
provided to control the transceiver functions. A4 ] 10 20[] B4
Select-control (SAB and SBA) inputs are provided 5 ik 190 B5
to select whether real-time or stored data is A6 121314 15 16 17 18
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 NC - No internal connection
real-time data, and a high input selects stored

data. Figure 1 illustrates the four fundamental

bus-management functions that can be performed

with the 'ABT652A.

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
SBA are in the real-time transfer mode, it is possible to store data without using the internal D-type flip-flops by
simultaneously enabling OEAB and OEBA. In this configuration each output reinforces its input. Therefore,
when all other data sources to the two sets of bus lines are at high impedance, each set of bus lines remain at
its last state.

To ensure the high-impedance state during power up or power down, OEBA should be tied to Vg through a
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver
(B to A). OEAB should be tied to GND through a pulidown resistor; the minimum value of the resistor is
determined by the current-sourcing capability of the driver (A to B).

EPIC-1IB is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA Information is current as of publication date. Copyright © 1992, Texas Instruments Incorporated

P.‘r.o:;crl: conform to specifications per m-dlm Mc‘:l exas m%m. %
mﬂn; ol“r;.::'ﬁ»;m v 9 dous ’ * TtXAS
INSTRUMENTS
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SN54ABT652A, SN74ABT652A

OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS0728-D3875, SEPTEMBER 1991-REVISED OCTOBER 1992

description (continued)

The SN74ABT652A is packaged 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 SN54ABT652A is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74ABT652A is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS DATA l/ot
OEAB OEBA CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8 OPERATION OR FUNCTION

L H L L X X Input Input Isolation
L H t I X X Input Input Store A and B data
X H t L X X Input Unspecifiedt Store A, hold B
H H 1 4 x# X Input Output Store A in both registers
L X L t X X Unspecified* Input Hold A, store B
L L t I X x¥ Output Input Store B in both registers
L L X X X L Output Input Real-time B data to A bus
L L X L X H Output Input Stored B data to A bus
H H X X L X Input Output Real-time A data to B bus
H H L X H X Input Output Stored A data to B bus

Stored A data to B bus and
H L L L H H Output Output stored B data to A bus

¥ The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs. Data input functions are
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs.
# Select control = L; clocks can occur simultansously.
Select control = H; clocks must be staggered in order to load both registers.

2-144
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SN54ABT652A, SN74ABT652A

OCTAL BUS TRANSCEIVERS AND REGISTERS

T 1
1
I

BUSA
- .
BUS B

———
L
B
L]

L Lo S P
3 21 1 23 2 22
OEAB OEBA CLKAB CLKBA SAB SBA
L L X X X L
REAL-TIME TRANSFER
BUSBTOBUS A

—

31 (

|

]
|
|
|
1

\
—————
L_

r

L
) BUS B
\

BUS A

—

3 21 1 23 2 2

OEAB OUEBA CLKAB CLKBA SAB  SBA

X H 1 X X X

L X X ' X X

L H ? t X X
STORAGE FROM

A,B,ORAAND B

WITH 3-STATE OUTPUTS
SCBS072B-D3875, SEPTEMBER 1991-REVISED OCTOBER 1992
T’ Ty
N
| |
T
Loyl
< Ll @
(T
I
il
f‘\_/ __lll__ Lo S >

3 21 1 23 2 22
OEAB OEBA CLKAB CLKBA SAB SBA
H H X X L X
REAL-TIME TRANSFER

BUSATOBUSB

BUS A
AN
Y Pt

N

BUSB

—~) N
3 21 1 23 2 22
OEAB OUEBA CLKAB CLKBA SAB SBA
H L L L H H
TRANSFER STORED DATA

TOAAND/OR B

Figure 1. Bus-Management Functions

Pin numbers shown are for DB, DW, JT, and NT packages.
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SN54ABT652A, SN74ABT652A
OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS
SCBS072B-D3875, SEPTEMBER 1991-REVISED OCTOBER 1992
logic symbolt
2
OEBA ;——b EN1 [BA]
OEAB — EN2 [AB]
CLKBA 22 ca
SBA — G5
CLKAB — > c6
SAB 67
1 PR
4 1 <+9<¢>
Al <> <4V 1 5 1 :[
6D 7 =1
l— 2v
)\ 17
5 19
A2 ——a>—] —o—
6 18
A3 ——¢>— —>—
7 17
AF ———>— —>———
8 16
A5 — <> L
9 15
A6 ——<>— o——
10 14
A7 —€>— —>—
1" 13
A8 ——<¢>— | p—

1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for DB, DW, JT, and NT packages.

B1

B2
B3
B4
BS
B6
B7
B8
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SN54ABT652A, SN74ABT652A
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS072B-D3875, SEPTEMBER 1991-REVISED OCTOBER 1992

logic diagram (positive logic)

21
UEBI‘C{>——
oEAB-2 'l>
cLkBa-22 N
V
sBA—22 ™S
. A
CLKAB
2 N
SAB > T_
10f8 [ A A I T
Channels 1D <
< c1<g <
4
A1l <>
<> 20 B1
1D ) i
> C1 |
|
|
%
L.l ————e e —_ b
vy vyYvyVvyy vy v
\ /
Vv
To 7 Other Channels
Pin numbers shown are for DB, DW, JT, and NT packages.
Texas WP
EXAS
INSTRUMENTS
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SN54ABT652A, SN74ABT652A
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS072B-D3875, SEPTEMBER 1991-REVISED OCTOBER 1992

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

SUPPIY VOIAGE FaNGE, VO + vt v vttt iieir et etaee e ienieerernnnannanenens viveiens. —05VIO7V
Input voltage range, V| (except I/O ports) (see Note 1) .................... e -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -05Vto55V
Current into any output in the low state, Ig:  SNS4ABTB52A .........cviiiiiiiiinieinninrinnenns 96 mA
SN74ABTE52A ...........ccevvnvennnn, vievieess. 128 MA

Input clamp current, Ik (V] < 0) o onrt it i e e it i e e =18 mA
Output clamp current, lok Vo <0) .oviiiiiiiiii i, A —50 mA
Maximum power dissipation at Ta = 55°C (in still air): DBpackage ........civveiiiiinrennenennn. 0.5W
DWpackage .........cooviiiiiiiiniiiinnnn, 1W

NTpackage .......coviiiiiiiiiiinnnnnnnnn 1.3W

Storage temperature range ... ....viiiiii it iiet ittt tiin e iiiiaer e, —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

funct

jonal operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
recommended operating conditions (see Note 2)
SN54ABT652A | SN74ABT652A I
MIN  MAX MIN  MAX UNIT
Vee Supply voltage 4.5 5.5 4.5 55 v
Vi High-level input voltage 2 . 2 v
ViL Low-level input voltage 0.8 0.8 v
\ Input voltage 0 Vee 0 Vece v
loH High-level output current -24 -32 mA
loL Low-level output current 48 64 mA
At/AV Input transition rise or fall rate 5 5{ nsV
TA Operating free-air temperature -55 125 -40 85 °C
NOTE 2: Unused or floating pins (input or 1/O) must be held high or low.
TEXAS ‘Q’P
INSTRUMENTS
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SN54ABT652A, SN74ABT652A
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS072B-D3875, SEPTEMBER 1991-REVISED OCTOBER 1992

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

Ta=25°C SN54ABT652A | SN74ABT652A
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX MIN  MAX MIN MAX
Vik Vec =45V, lj=-18 mA -1.2 -1.2 -1.2 \
Vec=45V, lon =—3 mA 25 25 25
Vec=5V, loy=—3 mA 3 3
VoH \"
Veg =45V, lOH =—24 mA 2 2
Vec =458V, lo =—32mA 2% 2
Vec=45V, loL = 48 mA 0.55 0.55
VoL \
Vecc =45V, loL =64 mA 0.55% 0.55
| Veec=55V, Control inputs =1 +1 +1 VA
: V| = Vg or GND Aor B ports =100 £100 £100
lozu® Vec=55V, Vo=27V 50 50 50| pA
lozt$ Vec =55V, Vo=05V -50 -50 ~-50| pA
lorr Vec =0V, ViorVos4.5V =100 =100 | pA
Icex Vec =55V, Vo =55V | Outputs high 50 50 50| pA
lo' Vec=55V, Vo=25V 50 100 -180| -50 -180| -50 —180| mA
Outputs high 250 250 250
I Vec=55V, lo=0. Outputs |o§: 30 30 30 rﬁ
cc V| =Vsc or GND P
Outputs disabled 250 250 250 A
Vec =558V, One input at 3.4V,
#
Alce Other inputs at Vg or GND 15 15 15( mA
Ci Vi=25Vor05V Control inputs 7 pF
Cio Vo=25Vor0.5V A or B ports 12 pF

t Alltypical values are at Vo = 5 V.
¥ On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ The parameters Iz and loz( include the input leakage current.

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

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

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

Vec=5V,
SN54ABT652A | SN74ABT652A

Ta=25°C UNIT

MIN MAX MIN MAX MIN MAX :
faock  Clock frequency -0 125 0 125 0 125 | MHz
tw Pulse duration, CLK high or low 4 4 4 ns
tsu Setup time, A or B before CLKABt or CLKBA¢ 3 3 3 ns
th Hold time, A or B after CLKAB$ or CLKBA? 0 0 0 ns

Toas W
EXAS
INSTRUMENTS
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SN54ABT652A, SN74ABT652A
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SCBS072B-D3875, SEPTEMBER 1991-REVISED OCTOBER 1992

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature, C| = 50 pF (unless otherwise noted) (see Figure 2)

Vee=5V,
PARAMETER FROM 0 s o SN54ABT6S2A | SN74ABTES2A |\
(INPUT) (OUTPUT) A=25

MIN TYP MAX| MIN MAX| MIN MAX
T 125 200 125 125 MHz
toin oK oA 22 41| 22 58| 22 66|
torL 17 4 51| 17 58| 17 56
[ . ! ; ) . .
PLH AorB BorA 15 3 4,3 1.5 5 1.5 4.8 ns
L 15 83 46| 15 56| 15 54
1 5 4 51| 15 68| 15 65
PLH SAB or SBAT BorA ns
tPHL 15 36 49 15 6.2 15 5.9
1 2 3 6 2 69 5.8
PzH OEBA A 36 4 2 ns
trzL 3 57 68 3 89 3 85
I 15 32 45| 15 62| 15 5
PHz OEBA A ns
triz 15 3 38| 15 43| 15 41
t X . . 3
— . 5 2 43 61 2 67 z2__6s5| _
trzL 3 55 65 3 76 3 74
trriz oEAD 5 1503 45| 15 65| 15 _&5]
triz 15 34 44| 15 52| 15 54

t These parameters are measured with the internal output state of the storage register opposite to that of the bus input.

TEXAS {’f
INSTRUMENTS
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SN54ABT652A, SN74ABT652A

OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS

SCBS072B-D3875, SEPTEMBER 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

From Output
Under Test
CL=50pF

(see Note A)

LOAD CIRCUIT FOR OUTPUTS
-\ 3V
Timing Input Xi S5V

[} N—_— (A"

| , ) | ) !

I' ‘lu th I
[ | 3v

Data Input )65 v X1 5V
(A"
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
T — v
Input 15V 15V
i ' oV
trLH —le—
f : l‘_"_ tPHL
I ——= Vou
Output 1.5V 1.5V
Vo.
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C_ includes probe and jig capacitance.

TEST S1

toLn/tpHL Open

toLz/tpze 7V

tonz/tezH Open
e ty ——
} l 3V

Input 1.5 VX X‘I S5V
oV
VOLTAGE WAVEFORMS
PULSE DURATION

Output
Control
(low-level
enabling)

|
Output | | [ 7 )
Waveform 1 1.5V VoL +0.3V
Stat7v 1 2T

(see Note C)

Output

- V
— — — — OH
Waveform 2 |
Vou-0.
S1 at Open ——Zm v
(see Note C) —_——— — ~0V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Z, =50 Q, t; < 2.5 ns, ;s 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms

TExXAS {’?
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-151



2-162



SN54ABT657, SN74ABT657

OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS
AND 3-STATE OUTPUTS

D3694, JANUARY 1991-REVISED OCTOBER 1992

Space-Saving Package Option:
Shrink Small-Outline Package (DB)

SN54ABT657 .. . JT PACKAGE

SN74ABT657 ... DB, DW, OR NT PACKAGE

Features EIAJ 0.65-mm Lead Pitch (TOP VIEW)
State-of-the-Art EPIC-11B™ BICMOS Desigrn TR 1 |\ 241 OF
Significantly Reduces Power Dissipation Alf]2 23]] B1
ESD Protection Exceeds 2000 V Per A2[}s 22[] B2
MIL-STD-883C, Method 3015; Exceeds A3[] 4 21[] B3
200 V Using Machine Model (C =200 pF, A4(] s 20[] B4
R=0) A5[] 6 19[] GND
Latch-Up Performance Exceeds 500 mA Per Veell 7 18 H GND
JEDEC Standard JESD-17 As[ls  17]]B5
Typical Vg p (Output Ground Bounce) <1V A7lfo 16(1 B6

_ _ oEo As[J10  15]]B7
atVee =5V, Tp=25°C oDD ik 14f] B8
E:;v(v,-u'l; hrough Architecture Optimizes PCB Errfl 12 13[ PARITY

High-Drive Outputs (—~32-mA Igy,

_ SN54ABT657 . . . FK PACKAGE
64-mAlg) (TOP VIEW)
Package Options Include Plastic o
Small-Outline Packages, Ceramic Chip 252 Soez3
Carriers, and Standard Plastic and Ceramic g s e | e v o o
-mi 4 321 282726
300-mil DIPs ODD/EVEN [] 5 w5 A3
description ERA|] 6 24 A2
PARITY|] 7 23[] A1
The *ABT657 contains eight noninverting buffers Nc[]s 22[] NC
with parity generator/checker circuits and control Bs[] 9 21[}TR
signals. The transmitfreceive (T/R) input B7[] 10 20[] OE
determines the direction of data flow. When T/R is Be[] 11 19(] B1
high, data flows from the A port to the B port J2 1314 18 16 1718
(transmit mode); when T/R is low, data flows from D000 QY
the B port to the A port (receive mode). When the ot ¥ E kol

output-enable (OE) input is high, boththe Aand B
ports are in the high-impedance state.

Odd or even parity is selected by a logic high or low level on the ODD/EVEN input. PARITY carries the parity
bit value; it is an output from the parity generator/checker in the transmit mode and an input to the parity
generator/checker in the receive mode.

NC - No internal connection

In the transmit mode, after the A bus is polled to determine the number of high bits, PARITY is set to the logic
level that maintains the parity sense selected by the level at the ODD/EVEN input. For example, if ODD/EVEN
is low (even parity selected) and there are five high bits on the A bus, then PARITY is set to the logic high level
so that an even number of the nine total bits (eight A-bus bits plus parity bit) are high.

In the receive mode, after the B bus is polled to determine the number of high bits, the error (ERR) output logic
level indicates whether or not the data to be received exhibits the correct parity sense. For example, if
ODD/EVEN is high (odd parity selected), PARITY is high, and there are three high bits on the B bus, then ERR
is low, indicating a parity error.

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

The SN74ABT657 is packaged in Tl'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.

EPIC-1IB is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW Information concerns products in the formative or Copyright © 1992, Texas Instruments Incorporated
dulin phase of development Characteristic data and other ”
spacifications are design goals. Texas Instruments reserves the right to

ange or discontinue thess products without notice. I EXAS
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SN54ABT657, SN74ABT657
OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS

AND 3-STATE OUTPUTS

D3694, JANUARY 1891-REVISED OCTOBER

1992

description (continued)

The SN54ABT657 is characterized for operation over the full military temperature range of —55°Cto 125°C. The

SN74ABT657 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
NUMBER OF A OR B INPUTS INPUT/OUTPUT OUTPUTS
INPUTS THAT ARE HIGH OE T ODD/EVEN PARITY ERR OUTPUT MODE
L H H H z Transmit
L H L L z Transmit
L L H H H Receive
0,2,4,6,8
L L H L L Receive
L L L H L Receive
L L L L H Receive
L H H L z Transmit
L H L H z Transmit
L L H H L Receive
1,3,5,7
L L H L H Receive
L L L H H Receive
L L L L L Receive
Don't care H X X z z Z
logic symbolt
24
OFE —1—5 G3
TR —i‘sem/ses [REC]
1 3 EN2 [XMIT]
ODD/EVEN ——-———ulu
' 23
a1 2 \A 1 B1
Z1i1 > 2V
3 22
A2 ——¢>—] —<+»— B2
4 21
A3 —<»>—— B3
5 20
A4 ———<>—] L «>—— Ba
6 17
A5 —¢>— —<¢»—— BS
8 16
A ———>—] —<¢p»>—— B6
9 15
A7 ——<4>— —<¢p——— B7
10 14
A8 ——<¢>— —<&>—— B8
T 2kb> 1
I 3,2v :— PARITY
-1 14 5
-+ 15 12
1 16 31 VP—— ERmR
- 17
]— 18

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

Pin numbers shown are for DB, DW, JT, ai
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SN54ABT657, SN74ABT657
OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS
AND 3-STATE OUTPUTS

D3694, JANUARY 1991-REVISED OCTOBER 1992

logic d‘lagram (positive logic)

R

<H

7
0

e

A1 . B1
<

Az 3 3 B2
L

A3 21 g3

-

A5 B5
As-2 ' ! B6
A7-2 — 15 g7
As-12 ! 18 g

vy
-

—®

[
v lv
)

ﬂ

Y

|

St

1 -
< i PARITY
12

opp/EVER!

&

ERR

Y'Y

—®

vivly| | ¥y

i

:

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

TEXAS {’P
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SN54ABT657, SN74ABT657
OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS
AND 3-STATE OUTPUTS

D3694,

JANUARY 1991-REVISED OCTOBER 1992

absolute maximum ratings over operating free-air temperature range (unless otherwise n'oted)'r

SUpPPly VORAGE FaNGE, VGG « oottt ittt it iiiar et e aiesaneeereesannenenenns -05Vto7V
Input voltage range, V)| (except /O ports) (see Note 1) ........ccviieiiiiiiiniiiiiniinn, —-05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -0.5Vto55V
Current into any output in the low state, lo:  SN54ABTE57 .......c.vviiieiiriiiinneneennennns, 96 mA
SN74ABTE57 ..... e e 128 mA

Input clamp current, ik (Vi< 0) oniieinii it ii e n e e .. —18 mA
Output clamp current, lok (VO < 0) .o oeiiii it i i et ittt e e it annneanns —50 mA
Maximum power dissipation at T = 55°C (in still air): DBpackage ..............c.ociviivvnnnnnn. 0.5W
DWpackage ........coovviviivniininnnennens 1w

NTpackage .........ovvvviiiiieiiiennnnn. 1.3W

Storage temperature range . ...ttt e e .o.... —65°Cto 150°C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

functi

ional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
recommended operating conditions (see Note 2)
SN54ABT657 | SN74ABT657 UNIT
MIN MAX| MIN MAX
Vece Supply voltage 4.5 5.5 4.5 5.5 \
Vi4 High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
\/ Input voltage 0 Vgeo 0 Vcc \
loH High-level output current —24 -32| mA
loL Low-level output current ' 48 64| mA
At/Av Input transition rise or fall rate 5 5| nsiV
TA Operating free-air temperature —55 125 | -40 85 °C
NOTE 2: Unused or floating pins (input or I/O) must be held high or low.
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SN54ABT657, SN74ABT657
OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS
AND 3-STATE OUTPUTS

D3694, JANUARY 1991-REVISED OCTOBER 1992

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

otherwise noted)

Ta=25°C SN54ABT657 | SN74ABT657
PARAMETER TEST CONDITIONS UNIT
. MIN TYPt MAX|.MIN MAX| MIN MAX
Vik Veg=45V, | =—18 mA -1.2 -1.2 -1.2 \
Vec=45V, lon =-3mA 25 25 25
Vec=5V, loH=~3mA 3 3 3
Vou \Y
Vec =45V, loH =—-24 mA 2 2
Veec =45V, lon =—32mA 2§ 2
Vec =45V, loL =48 mA 0.55 0.55
VoL \"
Vcc =45V, loL = 64 mA 0.55% 0.55
| Vec=55V, Control inputs +1 1l =1 WA
! V| =Vec or GND A or B ports =100 100 00|
lozn® Vec=55V, Vo=27V 50 50 50| pA
loz.8 Vec =55V, Vo=05V -50 -50 ~50| mA
loFr Vee =0V, VijorVg=45V +100 +100 A
lcex Vcc=55V, Vo=55V | Outputs high 50 50 50| pA
Io? Vec=55V, Vo=25V -50 -100 -180( -50 -180| -50 -—180| mA
Outputs high 250 250 250 | WA
! Vec =55V, lo=0, Outzuts o 30 30 30| mA
cc V| = Vg or GND
Outputs disabled 250 250 250 | pA
Vec =55V, One Data inout Outputs enabled 1 1.5 1
4 inputat 3.4V, ata inputs "
Algg Other inputs at Outputs disabled 0.05 0.05 0.05| mA
Vg or GND Control inputs 1.5 1.5 1.5
Ci Vi=25Vor05V Control inputs pF
Cio Vo=25Vor0.5V A or B ports pF
t All typical values are at Vg = 5 V.
% On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ The parameters lozy and loz include the input leakage current.
T Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
Texas W
EXAS
INSTRUMENTS
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SN54ABT657, SN74ABT657
OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS
AND 3-STATE OUTPUTS

D3694, JANUARY 1991-REVISED OCTOBER 1992

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

Ve =5V,
PARAMETER FROM 10 T°° 2500’ SN54ABTES? | SN74ABT6S7 |\
(INPUT) (OUTPUT) AZ
MIN TYP MAX| MIN MAX| MIN MAX
t, 1. 3.3 5 1. 11 55
PLH AorB BorA ! ! ns
tonL 12 3 43| 1.2 12 48
trin N CARITY 26 65 87| 26 26101
tpHL 3.2 7 91| 32 32 106
tpLH 1.7 5 66| 1.7 17 7.3
ODD/EVEN PARITY, ERR
tPHL D RITY, 1.9 5 66| 19 )
trin 53 92 17| 523 53 138
B EFR
tPrL 52 96 121| 52 52 1a5|
2. 7. & & .4
tpLH PARITY ERR 8 i 61 28 28 9 ns
tPHL 35 6.4 8| 35 35 9.4
t) 1. 3.8 5.6 .3 .3 6.6
Pz OE A, B, PARITY, or ERR 3 ! ! ns
trzL 19 44 7] 19 19 82
1 31 5.1 7| a1 31 76
PHZ OF A, B, PARITY, or ERR ns
oLz 34 54 76| 34 34 8.1
TEXAS %
INSTRUMENTS
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SN54ABT657, SN74ABT657

OCTAL TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS

AND 3-STATE OUTPUTS

D3694, JANUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

o 7V
o
From Output Open
Under Test GND
CL=50pF
(see Note A)

LOAD CIRCUIT FOR OUTPUTS
fnput /" \0 3v
(soo Note B) 1.5V 1.5V
| ov
|
o1 —le—— !
PLH I “—’}— tPHL
|
I ——~ Vou
Output 1.5V 1.5V
VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C, includes probe and jig capacitance.

TEST S1
tpLH/tPHL Open
tpz/tpzL 7V
tpuz/trzn Open

Output
Control
(low-level
enabling)

tPZL—'.I [

|
|I toiz-P |&—

| |
Output [ - = Il—| 7 35V
Waveform 1 15V VoL +0.3V
Stat7Vv : —— — VoL

(see Note C) T— I,‘_
t
output 2 » |_ Ve

Waveform 2 | Von-03V
S1 at Open 1.5V
(see Note C) —_———— -0V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR = 10 MHz, Z, =50 , t, < 2.5 ns, tt< 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS *?
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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SN54ABT821, SN74ABT821
10-BIT BUS INTERFACE FLIP-FLOPS

WITH 3-STATE OUTPUTS
D3779, FEBRUARY 1991-REVISED OCTOBER 1992
® Space-Saving Package Option: SN54ABTS21 ... JT PACKAGE
Shrink Small-Outline package (DB) SN74ABT821... DB, DW, OR NT PACKAGE
Features EIAJ 0.65-mm Lead Pitch (TOP VIEW)
M Sfate_-_of-the-Art EPIC11B™ BiCl_VIQS Dgsign oE[l4 Y.,  Vee
Significantly Reduces Power Dissipation 10] 2 2af] 1Q
® ESD Protection Exceeds 2000 V Per 2D[] 3 22]] 2a
MIL-STD-883C, Method 3015; Exceeds 3D[} 4 21[]3Q
200 V Using Machine Model (C = 200 pF, 4D[]s 20]] 4Q
R=0) 5D[|s  19f] 5Q
® Latch-Up Performance Exceeds 500 mA Per 6D[} 7 18]] 6Q
JEDEC Standard JESD-17 7D[|8 17{]7Q
* Typical Vo_p (Output Ground Bounce) <1V 8D[}s  1e[]8Q
atVee =5V, Ta=25°C QDE 10 15%90
. . D[] 11 14[] 10Q
¢ High-Drive Outputs (~32-mA gy, 10
64-mA Ig) GND[{12  #3[]CLK

¢ Buffered Control Inputs to Reduce DC

Loading Effects _ SN54ABT21 ... FK PACKAGE
® Package Options Include Plastic (TOP VIEW)

Small-Outline Packages, Ceramic Chip

Carriers, and Standard Plastic and Ceramic Qo3 e >09 3
300-mil DIPs P qgu) = ) e [ | i e o
4 321 282726
description aDfs 2s(]3a
» 4aD[] 6 24[] 4Q
These 10-bit flip-flops feature 3-state outputs sD7 23[] 5Q
designed specifically for driving highly.capacitive NC[]8 22[INC
or relatively low-impedance loads. They are eD[]e 21[] sQ
particularly suitable for implementing wider buffer 7D[} 10 20[}7q
registers, I/O ports, bidirectional bus drivers with 8D] 1 19[] 8@
parity, and working registers. A2 13 14 1816 1718
The ten flip-flops are edge-triggered D-type £82258¢
flip-flops. On the positive transition of the clock To o O-
(CLK) input, the device provides true data atthe Q NC — No internal connection

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.

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

The SN74ABT821 is packaged in Tl’s shrink small-outline package (DB), which provides the same /O pin count
and functionality of standard small-outline packages in less than half the printed-circuit-board area.

The SN54ABT821 is characterized for operation over the full military temperature range of —55°C to 125°C. The
SN74ABT821 is characterized for operation from ~40°C to 85°C.

EPIC-1IB is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW Information concems products In the formative or Copyright © 1992, Texas Instruments Incorporated

design phase of development Characteristic data and other
ego cifications are design goals. Texas Instruments reserves the rightto
ange or discontinue thess products without notics. I EXAS
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SN54ABT821, SN74ABT821
10-BIT BUS INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

D3779, FEBRUARY 1991-REVISED OCTOBER 1992

FUNCTION TABLE
(each flip-flop)
INPUTS OUTPUT
OE CLK D Q
L 4 H H
L t L L
L L X Qo
H X X Y4
logic symbolt
1
OE EN
13
CLK > C2
2 -1 L 23
1D | 2D v 1Q
3 22
2D 2Q
4 21
3D 3Q
5 20
4D 4Q
6 19
sD 5Q
7 18
6D 6Q
8 17
7D 7Q
9 16
8D 8Q
10 15
oD » 9Q
10D 14 10Q
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
logic diagram (positive logic)
1
oF c{>
13
CLK |l>
> C1 r l 23
2
1D 1D l/ 1Q
4 W
\ /
\4
To 9 Other Channels
Pin numbers shown are for DB, DW, JT, and NT packages.
Texas WP
EXAS
INSTRUMENTS
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SN54ABT821, SN74ABTS21
10-BIT BUS INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

D3779, FEBRUARY 1991—REVISED OCTOBER 1992

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

SUPPly VOIage FaNge, VoG « vttt vttt ittt it e iaaesstennaeaaaaananeniueenessneennnnnnn -05Vto7V
Input voltage range, Vi (see Note 1) . ...t i et ees -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -0.5Vto55V
Current into any output in the low state, Ig:  SN54ABT821 ............... e ... 96 mMA
SN74ABT821 ....itiiiiiiine e iieniaeenes 128 mA

Input clamp eurrent, ik (VI <0)  ovniiniit i et e i e ~18 mA
Output clamp current, log (Vo <0) v viiiniiii i et ittt e ettt nae s -50 mA
Maximum power dissipation at Ta = 55°C (in still air): DBpackage ...............ccoiiiieine.n. 0.5W
DWpackage ........coviviienninerninnnnnnns 1w

NTpackage .......ccovoiviiiiniiinennnnnnns 1.3W

Storagetemperature range ..........viiniiiiinitiiiiiait it —65°C to 150°C

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

NOTE

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

recommended operating conditions (see Note 2)

SN54ABT821 | SN74ABT821 NIT
MIN MAX| MIN MAX v
Vce Supply voltage 4.5 5.5 4.5 5.5 v
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 v
Vi Input voltage 0 Vee 0 Vce \%
loH High-level output current -24 -32 mA
loL Low-level output current 48 64 mA
AYAV Input transition rise or fall rate 5 5| nsV
Ta Operating free-air temperature ~55 125] -40 85 °C
NOTE 2: Unused or floating inputs must be held high or low.

TEXAS “?
INSTRUMENTS
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SN54ABT821, SN74ABT821
10-BIT BUS INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

D3779, FEBRUARY 1991-REVISED OCTOBER 1992

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

Ta=25°C SN54ABT821 | SN74ABT821
PARAMETER TEST CONDITIONS UNIT
MIN TYP' MAX| MIN MAX| MIN MAX
Vik Vec=45V, [[=-18mA -1.2 -1.2 -1.2 \
Vec=45V, lopy=-3mA 2.5 25 25
Vee=5V, loH=-3mA 3 3 3
Vec=45V, loy=-24mA 2 2
Vec=45V, loy=-32mA 2% 2
Vec=45V, loL=48mA 0.55 0.55
VoL \
Vec=45V, loL=64mA 0.55% 0.55
] Vec=565V, V|=Vggor GND =1 +1 =1 HA
lozn Vec=55V, Vg=27V 50 50 50 pA
lozL Vee=55V, Vp=05V -50 -50 -50 A
lorr Vee=0V, ViorVg=<4.5V +100 +100 HA
lcex Vec=55V, Vg=55V | Outputs high 50 50 50| pA
o8 Voc=55V, Vo=-25V 50 -140 —180| -50 -180| -50 -—180| mA
v 55V ato Outputs high 1 250 250 250 MA
CC =99V, o=y
lcc V| = Vg or GND Outputs Iolw 24 30 30 30| mA
Outputs disabled |. 0.5 250 250 250 wA
Vee =55V, Oneinputat3.4V,
1 cc f P f
Alee Other inputs at Vo or GND 15 15 15 mA
G Vi=25Vor05V 4 pF
Co Vo=25Vor0.5V 7 pF

t All typical values are at Vgg =5 V.

# On products compliant to MIL-STD-883, Class B, this parameter does not apply.

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

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

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

Vee=5V,
SN54ABT821 | SN74ABT821
Ta =25°C UNIT
MIN MAX MIN MAX MIN  MAX
folock Clock frequency 0 125 0 125 0 1256 | MHz
High 29 29 29
Pul ion, igh
tw ulse duration, CLK high or low Tow 35 38 38 ns
tsu Setup time, data before CLK? 241 2.1 21 ns
th Hold time, data after CLK? 1.3 1.3 1.3 ns

TEXAS "@
INSTRUMENTS
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SN54ABT821, SN74ABT821
10-BIT BUS INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

D3779, FEBRUARY 1991-REVISED OCTOBER 1992

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

Vec =5V,
PARAMETER FROM 10 T ae SNS4ABTe21 | SN7aaBTe21 | |
(INPUT) (OUTPUT) AZ
MIN TYP MAX| MIN MAX| MIN MAX
frnex 125 125 125 MHz
¢ . . K . 8 A
LM oK a 21 41 56| 21 21 62|
tPHL . 28 4.6 6.2 28 28 6.7
45 1 53
tezH OE Q ! 3 ! ns
tozL 22 41 56| 22 22 63
torz oF a 27 47 62| 27 27__67]
oLz 28 46 61| 28 28 65
i
TEXAS "\’
INSTRUMENTS
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SN54ABT821, SN74ABT821
10-BIT BUS INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

D3779, FEBRUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

From Output
Under Test

CL=50pF
(see Note A)

LOAD CIRCUIT FOR OUTPUTS
— — -\ 3V
Timing Input 15V

1\ ——— OV

| , , | | l !

I tsu th |
| | 3V

Data Input 4><1 S5V XLS v
oV
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— av
Input 15V 15V
i I oV
tpLH ——
! I “—+— teuL
| ——~— Vo
Output 1.5V 1.5V
VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

TEST S1
tpLH/tPHL Open
tpLz/tpzL v
teuz/tpzn Open
—ty—»
| | av
Input 1.5VX XLS \'
oV
VOLTAGE WAVEFORMS
PULSE DURATION
Output
Control
(low-level
enabling)

|
Output [ | |_ :
Waveform 1 1.5V Voo +0.3V
Stat7Vv | —_

(see Note C) |

t
Output pzH

- \'/
— — — — VoH
Waveform 2 |
-03V
S1 at Open 7{ 1.5V \ Vor
(seeNoteC) ____ / . —— ~0V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR = 10 MHz, Z, = 50 Q, t, < 2.5 ns, tys 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS “'P
INSTRUMENTS
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SN54ABT823, SN74ABT823
9-BIT BUS INTERFACE FLIP-FLOPS

WITH 3-STATE OUTPUTS
D3695, JANUARY 1991—-REVISED OCTOBER 1992
® Space-Saving Package Option: SN54ABTS23. . . JT PACKAGE
Shrink Small-Outline Package (DB) SN74ABTS23. .. DB, DW, OR NT PACKAGE
Features EIAJ 0.65-mm Lead Pitch (TOP VIEW)
¢ State-of-the-Art EPIC-IB™ BIiCMOS Design OE(] 1 Y. I
Significantly Reduces Power Dissipation 10 2 23f] 1Q
® ESD Protection Exceeds 2000V Per 2D[| 3 22[]2Q
MIL-STD-883C, Method 3015; Exceeds 3D[| 4 21[] 3Q
200 V Using Machine Model (C = 200 pF, 4D[| 5 20[] 4Q
R=0) 5D[le 19l 5Q
¢ Latch-Up Performance Exceeds 500 mA Per 6D[| 7 18[] 6Q
JEDEC Standard JESD-17 70% 8 17[] 7Q
® Typical Voop (Output Ground Bounce) <1V 8D[ls  1s]]8Q
atVec =5V, Ta =25°C SDE 10 15[]9Q
* High-Drive Outputs (~32-mA loy, CIR[| 1 14]J CIKEN
64-mA o) GND[| 12 13[JCLK
¢ Buffered Control Inputs to Reduce DC
Loading Effects

X . SN54ABT823. .. FK PACKAGE
® Package Options Include Plastic (TOP VIEW)
Small-Outline Packages, Ceramic Chip

Carriers, and Standard Plastic and Ceramic |L” 0 8oco

oOZ>~

~[]2D
»[]1D
n ]

300-mil DIPs / o o § s
1 282726
description apfls EIE
apf]s 24[}4Q
These 9-bit flip-flops feature 3-state outputs sD[]7 23[] sQ
designed specifically for driving highly capacitive NC[]8 22[INC
or relatively low-impedance loads. They are e6D[]9 21[]6Q
particularly suitable for implementing wider buffer 7D[] 10 20[] 7@
registers, I/O ports, bidirectional bus drivers with sD[ 1 19[18a
parity, and working registers. J2 18 14 1516 1718
With the clock-enable (CLKEN) input low, the nine 8'5 22358
D-type edge-triggered flip-flops enter data on the ©c " © é

low-to-high transitions of the clock. Taking CLKEN
high will disable the clock buffer, thus latching the NC - No internal connection
outputs. The ’ABT823 has noninverting data (D)

inputs. Taking the clear (CLR) input low causes

the nine Q outputs to go low independently of the

clock.

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

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

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

The SN74ABT823 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.

EPIC-IIB is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW Information concems products in the formative or Copyright © 1992, Texas Instruments Incorporated
design phase of development. Characteristic data other ” :
cﬁ:gﬂuﬁom are design goals. Texas lnstumm reserves the right to .

o or discontinus thess products without notice, I EXAS
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SN54ABT823, SN74ABT823
9-BIT BUS INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

D3695, JANUARY 1991-REVISED OCTOBER 1992

description (continued)

The SN54ABT823 is characterized for operation over the full military temperature range of —55°C to 125°C. The
SN74ABT823 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each flip-flop)
INPUTS OUTPUT
OFE CIR CIKEN CLK D Q
L L X X X L
L H L 1 H H
L H L i L L
L H H X X Qo
H X X X X z
logic symbolt
1
OE ———NEN
1
TR —NR
14
TIREN ————Nat
13
CLK ————> 102
2 -1 L 23
1D 2D v 1Q
3 22
2D 20
4 21
3D 3Q
5 20
4aD aQ
6 19
5D 5Q
7 18
6D 6Q
8 17
70 7Q
9 16
8 ——— ————— 8Q
10 15
9D ——— ———— 9Q

1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and |EC Publication 617-12,
Pin numbers shown are for DB, DW, JT, and NT packages.
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SN54ABT823, SN74ABT823
9-BIT BUS INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

D3695, JANUARY 1991—REVISED OCTOBER 1992

logic diagram (positive logic)

PR— e

TIREN —4

I - R N
|V

23

> c1

1Q

1D 1D

V

To 8 Other Channels
Pin numbers shown are for DB, DW, JT, and NT packages.

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

Supply VOAGe raNgE, VoG ettt it iii it ettt teraniasnsreaeeanis -05Vto7V
Input voltage range, Vi (see Note 1) ... ... oo e e -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo .............. -05Vto55V
Current into any output in the low state, lo: SN54ABT823 ...........ciiiiiiiiiiiin i, 96 mA
SN74ABTB23 .......iiiiiiiiiiiiiiei i 128 mA

Input clamp current, Ik (Vi < 0) o .v ittt e et i -18 mA
Output clamp current, logk (VO < 0) oottt et e et ee e e aaeas —-50 mA
Maximum power dissipation at Tp = 55°C (in still air): DBpackage ...............ccviiivinna.n. 05w
DWpackage ..........ccocviiiniiinineann, 1W

NTpackage ............ccoooiiiiiinne. 1.3W

Storage temperature range .. ....ouetie et et i i ~65°C to 150°C

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

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
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SN54ABT823, SN74ABT823
9-BIT BUS INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

D3695, JANUARY 1991—-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT823 | SN74ABT823 UNIT
MIN MAX| MIN MAX

Vee Supply voltage 4.5 5.5 4.5 5.5 \"
Vi High-level input voltage 2 2 \"
ViL Low-level input voltage 0.8 0.8 \
Vi Input voltage 0 Vee 0 Vee \
lox High-level output current —24 32| mA
loL Low-level output current 48 64| mA
At/Av Input transition rise or fall rate 5 5| nsV
Ta Operating free-air temperature —55 125 | -40 85 °C

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

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

Ta =25°C SN54ABT823 | SN74ABT823
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN MAX| MIN MAX
Vik Vec=45V, [ =-18mA -1.2 -1.2 -1.2 \
Vec=45V, loy=-3mA 25 25 25
Vee=5V, loy=—-3 mA 3 3 3
VoH \
Vec=45V, lon=—24 mA 2 2
Vec=45V, lop=—-32mA 2% 2
Vec=45V, lg=48mA 0.55 0.55
VoL \Y
Vec=45V, lgL=64mA 0.55% 0.55
Iy Vee=565V, V|=VgcorGND =1 =1 =1 pA
lozH Vec=565V, Vp=27V 50 50 50 uA
lozL Vec=565V, V=05V -50 -50 -50 A
loFF Vec=0V, ViorVg=45V +100 +100 A
Icex Vec=55V, Vg=55V | Outputs high 50 50 50 pA
[ Vec=55V, Vp=25V -50 -140 -180| -50 -180| -50 -—180| mA
Outputs high 1 250 250 250 pA
Vec=55V, lo=0,
lec V| = Vg or GND Outputs low 24 30 30 30| mA
Outputs disabled 0.5 250 250 250 A
Vec=5.5V, Oneinputat3.4V,
q cc f P! 4V,
Alce Other inputs at Vg or GND 15 15 15] mA
Ci Vi=25Vor0.5V pF
Co Vo=25Vor0.5V pF

1 All typical values are at Vo =5 V.

% On products compliant to MIL-STD-883, Class B, this parameter does not apply.

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

¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
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SN54ABT823, SN74ABT823
9-BIT BUS INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

D3695, JANUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

From Output
Under Test

CL=50pF
(see Note A)

LOAD CIRCUIT FOR OUTPUTS
—_— -\ 3v
Timing Input 1.5V
[ - —_—— 0V
| . N | ‘ | !
: tsu th |
Was I 3v
Data Input X1 S5V X1 S5V
oV
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 3v
Input 15V 15V
pi N Y
teun ! : K—"l— tpHL
| ——= Vou
Output 1.5V 1.5V
VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C, includes probe and jig capacitance.

TEST S1

toLn/tpHL Open

torz/tpzy 7V

tprz/tpzH Open
e ty —>
| | o

Input 1.5 VX X1 S5V
ov

VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Stat7Vv
(see Note C)

Output
Waveform 2
S1 at Open
(see Note C)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 ©, t, < 2.5 ns, ty< 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN54ABT827, SN74ABT827
10-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

D3696, JANUARY 1991-REVISED OCTOBER 1992

Space-Saving Package Option:
Shrink Small-Outline Package (DB)
Features EIAJ 0.65-mm Lead Pitch

State-of-the-Art EPIC-11B™ BiCMOS Design
Significantly Reduces Power Dissipation

ESD Protection Exceeds 2000 V Per
MIL-STD-883C, Method 3015; Exceeds

200 V Using Machine Model (C = 200 pF,
R=0)

Flow-Through Architecture Optimizes PCB
Layout

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

Typical VoLp (Output Ground Bounce) <1V
atVec =5V, Ta =25°C

High-Drive Outputs (—~32-mA Igy,
64-mAlgp)

Package Options Include Plastic
Small-Outline Packages, Ceramic Chip
Carriers, and Standard Plastic and Ceramic
300-mil DIPs

description

These 10-bit buffers and bus drivers provide a
high-performance bus interface for wide data
paths or buses carrying parity.

The 3-state control gate is a 2-input AND gate with
active-low inputs so that if either output-enable
(OET or OE2) input is high, all ten outputs are in
the high-impedance state. The 'ABT827 provides
true data at its outputs.

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

SNS4ABT827 . . . JT PACKAGE
SN74ABT827 ... DB, DW, OR NT PACKAGE
(TOP VIEW)

OET[[1 7 241 Voo
Alf] 2 23 1
A2[] 3 22[] Y2
A3[] 4 21[] Y3
A4[] 5 20f] Y4
A5[l s 19[] Y5
AGE 7 18] Y6
A7[|8 170 Y7
A8[| 9 16[] Y8
A9[J10  15[]] Y9
A10[| 11 14fJ Y10
GND[ 12 13[] OEZ
SN54ABT827 . . . FK PACKAGE
(TOP VIEW)

- Q
gzl ¢ Ssy

T LILILILILILIL]

4 321 282726
A3[]s 2s5[] v3
A4ls 24[] v4
As[]7 23[] vs
NC[]8 22[]NC
A6[]9 21% Y6
A7(]10 20[] Y7
As[] 11 19[] ys

12 1314 1516 1718

oo 1 o 1 s s o o o |

20N0 oo

2zz2[ls®

NC - No internal connection

The SN74ABT827 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 SN54ABT827 is characterized for operation over the full military temperature range of —55°C to 125°C. The
SN74ABT827 is characterized for operation from —40°C to 85°C.

EPIC-1IB is a trademark of Texas Instruments Incorporated.
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SN54ABT827, SN74ABT827
10-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

D3696, JANUARY 1991-REVISED OCTOBER 1992

FUNCTION TABLE
INPUTS OUTPUT
OEf OEZ A Y
L L L L
L L H H
H X X z
X H X z
logic symbolf logic diagram (positive logic)
oET .
OET ! — & 13 D——
13 ; EN OBz ——(
! C——(l
2 23 Al Yi
Al ————— 1 Vv
3 22 l/
A2 Y2 v
4 21
A3 - v3 N —
5 20
A4 o o Ya To 9 Other Channels
AS Y5
7 18
A6 Y6
8 17
A7 Y7
9 16
A8 ————— ———— ve
10 15
A9 ——— f——— Y9
1 14
Al0 ——————— ——————— Y10

1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and
|IEC Publication 617-12.
Pin numbers shown are for DB, DW, JT, and NT packages.

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

Supply voltage range, VoG .« v ovvrvnt ettt e e -05Vto7V
Input voltage range, Vi (see Note 1) ... ..oiiiiiii it e et e et -05Vto7V
Voltage range applied to any output in the hlgh state or power-off state, Vo ........iiit -05Vto55V
Current into any output in the low state, Ig: SNS4ABT827 ..., 96 mA
SN74ABTB27 ....oiiiiiie e 128 mA

Input clamp current, Ik (V] < 0) oot e e ettt e et e —18 mA
Output clamp current, lok (Vo < 0) cvvvirtti ittt et ittt ettt e et eaieeaeiinens —-50 mA
Maximum power dissipation at Ta = 55°C (in still air): DBpackage ...........ccovvviiviiiiennnnn. 0.5W
DWpackage .............. N 1W

NTpackage ............cooviviiiiinn.n. 1.3W

Storage temperaturerange ............ e, e e —65°C to 150°C

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

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
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SN54ABT827, SN74ABT827
10-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

D3696, JANUARY 1991-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT827 | SN74ABT827 U

MIN MAX| MIN MAX NIT
Vee Supply voltage 4.5 5.5 45 55 v
Vi High-level input voltage 2 2 v
VIL Low-level input voltage 0.8 0.8 v
\ Input voltage 0 Vce 0 Vee \
lon High-level output current -24 -32 mA
loL L.ow-level output current 48 64 mA
At/Av Input transition rise or fall rate 5 5| nsV
TA Operating free-air temperature -55 125 | -40 85 °C

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

electrical characteristics over recommended operating free-air

otherwise noted)

temperature range (unless

Ta=25°C SN54ABT827 | SN74ABT827
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN MAX| MIN MAX
Vik Vec=45V, [j=-18mA -1.2 -1.2 -1.2 \
Vec=45V, lgpy=-3mA 25 25 25
Vec=5V, loH =—3 mA 3 3 3
VoH \Y
Vec=45V, lgy=-24mA 2 2
Vec=45V, loy=-32mA 2% 2
Vec=45V, loL=48mA 0.55 0.55
VoL v
Vec=45V, lop=64mA 0.55% 0.55
] Vec=5.5V, V|=VgcorGND +1 =1 =1 HA
lozh Vec=565V, Vg=27V 50 50 50 HA
lozL Vec=55V, Vo=05V -50 -50 -50 HA
lorr Vec=0V, ViorVps4.5V +100 +100 HA
lcEx Vec=55V, Vp=55V | Outputs high 50 50 50| uA
o8 Vec=565V, Vp=25V . -50 -140 -180| -50 -180| -50 -180| mA
Outputs high 1 250 250 250 pA
I Vec=55V,  lo=0. Outputs low 24 30 30 30| mA
cC V) = Vg or GND d
Outputs disabled 0.5 250 250 250 HA
v 5.5V, One inout ia 4V Outputs enabled 1.5 1.5 15| mA
q cc=5.5V,0Oneinputat3.4V, -
Alec Other inputs at Veg or GND Outputs disabled 50 50 50 A
Control inputs 1.5 1.6 15| mA
C Vi=25Vor05V 4 pF
Co Vo=25Vor0.5V 7 pF
t Alltypical values are at Vgg =5 V. '
# On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
T This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
Texas WP
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SN54ABT827, SN74ABT827
10-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

D3696, JANUARY 1991-REVISED OCTOBER 1992

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

Vec=5V,
PARAM FROM T0 ce asrc SNS4ABTaz7 | SN7aRBTE27 | |
ARAMETER (INPUT) (OUTPUT) Ta=
MIN TYP MAX| MIN MAX| MIN MAX
tPLH A v 1.1 3 44| 11 11 48]
tpHL 1.1 29 41 1.1 1.1 4.7
tpzH oE v 1.6 37 51 1.6 1.6 5.9 ns
tpzL 26 46 59| 26 26 6.9
tPHZ 2 48 63 2 2 68
OE Y ns
tpLz 2.5 5.1 6.6 2.5 2.5 6.9
PARAMETER MEASUREMENT INFORMATION
v
) st © TEST St
o]
From Output _ _ 5&0/\5"2 Open trLH/tPHL Open
Under Test GND teiz/tezL 7v
teuz/trzn Open
C_=50pF 500 Q
(see Note A) j|j
= = = Output
Control
LOAD CIRCUIT FOR OUTPUTS (low-level J_ :
enabling) _J | —_——— oV
trzL j—
| | thiz—b| [4—
| L 35V
Inpt @\ 3v Output | ey 1 |
{sce Note B) 15V 1.5V Wa;:':t"_‘,“‘, |\ VoL +03V,
I ov ——— VoL
o _Jl‘_ﬂ | | (see Note C) | torz—d [ ‘
| —— tp ez D [ |
| | Output ___ __ _ Vou
| — —— Vou Waveform 2 | Vou—-0.3V
Output 15V 15V S1 at Open 1.5V
VoL (seeNoteC) __ /[ — — — — ~0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 Q, t, <2.5ns, < 2.5 ns.

C. Waveform 1is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN54ABT828, SN74ABT828

10-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS
D3780, FEBRUARY 1991-REVISED OCTOBER 1992
® Space-Saving Package Option: : SN54ABTS828. . . JT PACKAGE
Shrink Small-Outline Package (DB) SN74ABT828... [:)B'; 3}’;- OR NT PACKAGE
Features EIAJ 0.65-mm Lead Pitch T W)
® State-of-the-Art EPIC-11B™ BICMOS Design W)
Significantly Reduces Power Dissipation UEE ; ZZ % ¥$°
® ESD Protection Exceeds 2000 V Per A2[] 3 22[] 2
MIL-STD-883C, Method 3015; Exceeds A3fl4 21 v3
200 V Using Machine Model (C = 200 pF, a4ll s 20f] v4
R=0) asle  19f] vs
¢ Flow-Through Architecture Optimizes PCB As] 7 18f] Y6
Layout : A7[] 8 17[} v7
® Latch-Up Performance Exceeds 500 mA Per As(] e 16[] Y8
JEDEC Standard JESD-17 Agfl10  15[]vg
* Typical VoLp (Output Ground Bounce) <1V At0fJ 11 14]1y10
atVee =5V, Ta = 25°C GND[ 12 13[]OE2
® High-Drive Outputs (—~32-mA Igy,
64-mAlo.) SN54ABT828 . . . FK PACKAGE
® Package Options Include Plastic (TOP VIEW)
Small-Outline Packages, Ceramic Chip - o
Carrieg’s, and Standard Plastic and Ceramic ¥z ‘g % Sy
300-mil DIPs o s e s o 1
Lo 4 321 282726
description A3[]5 25[] v3
) A4f] 6 24[] va
These 10-bit buffers and bus drivers provide a Asf7 23[] Y5
high-performance bus interface for wide data Ncfl e 22 NC
paths or buses carrying parity. Asf] 9 21[] Y&
The 3-state control gate is a 2-input AND gate with A7 []10 20[] v7
active-low inputs so that if either output-enable A8[] 11 19[] v8
(OET or OE2) input is high, all ten outputs are in .1-2,,531[14‘,,1?,5?,1{,1—8.
the high-impedance state. The ’ABT828 provides z2eg 0]m e
h b . zz
inverting data at its outputs. <@g “lo >
To ensure the high-impedance state during power NC — No internal connection

up or power down, OE should be tied to Vgg
through a pullup resistor; the minimum value of the
resistor is determined by the current-sinking
capability of the driver.

The SN74ABT828 is packaged in Tl'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 SN54ABT828 is characterized for operation over the full military temperature range of —55°C to 125°C. The
SN74ABT828 is characterized for operation from —40°C to 85°C.

. EPIC-IIB is a trademark of Texas Instruments Incorporated.
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SN54ABT828, SN74ABT828
10-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

D3780, FEBRUARY 1991-REVISED OCTOBER 1992

FUNCTION TABLE
INPUTS OUTPUT
OET OEZ2 A Y
L L L H
L L H L
H X X z
X H X z
logic symbolt logic diagram (positive logic)
. 1 -
O :3—b ) EN g___cw }
O3 —————IN
4
A 2 1 ; vr LI A1 —2 ; 2 v
A2 —-——-—-3 | ;22 Y2 v
A = NS L N——
A4 z L—’:,: Ya To 9 Other Channels
A5 D~ v5
As — U
AT = S LA
A8 _9____ ;__1 Y8
o —
A1) — P Y10

1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and
|IEC Publication 617-12.
Pin numbers shown are for DB, DW, JT, and NT packages.

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

Supply voltage range, Vog v vvvevirennieennens e e —-05Vto7V
Input voltage range, Vi(see Note 1) ... ..ot e -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -05Vto55V
Current into any output in the low state, Ig: SN54ABT828 ...........c.coiiriiiiineriinnneennn. 96 mA
SN74ABTB28 .........covviiiii i, 128 mA

Input clamp current, li (V< 0) .ottt e e e e -18 mA
Output clamp current, Iok (Vo < 0) o ovvirtit ittt i ettt et ettt ai e —-50 mA
Maximum power dissipation at Ty = 55°C (in still air): DBpackage ..........cveviviininiinnnnsn 05W
DWpackage ........coveviiiiiiieiiiinnnnnns 1w

NTpackage ..........ccovvviiiininnnnenn, 1.3W

Storage temperaturerange ...........c0iiiunnn e e —65°C to 150°C

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

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
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SN54ABT828, SN74ABT828
10-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

D3780, FEBRUARY 1991-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT828 | SN74ABT828

MIN MAX| MIN MAX UNIT
Vee Supply voltage 4.5 5.5 4.5 55 \
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \']
\ Input voltage 0 Vg 0 Vcc \
lon High-level output current —24 -32 mA
loL Low-level output current 48 64 mA
At/AV Input transition rise or fall rate 5 5| nsV
TA Operating free-air temperature -55 125 | -40 85 °C

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

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

Ta=25°C SN54ABT828 | SN74ABT828
PARAMETER TEST CONDITIONS UNIT
MIN TYP! MAX| MIN MAX MIN MAX
Vik Vec=45V, [ =—-18mA 1.2 -1.2 12| Vv
Veg=45V, loy=—3mA 25 25 25
Veec=5V, loy =-3 mA 3 3 3 )
VoH v
Vec=45V, lgy=-24mA 2 2
Veg=45V, loy=—-32mA 2% 2
Vec=45V, loL=48mA 0.55 0.55
VoL \"
Vec=45V, lg =64 mA 0.55% 0.55
Iy Vec=55V, V)=VccorGND =1 21 =1 A
lozH Vec=55V, Vg=27V 50 50 50 uA
lozL Vec=55V, Vp=05V ~50 -50 -50| pA
loFF Vee=0V, ViorVo =45V +100 +100 pA
loex Vec=55V, Vp=55V | Outputs high 50 50 50| pA
IS Vec=55V, Vp=25V -50 -140 -180| -50 -180| -50 -180| mA
Outputs high 1 250 250 250 [I7.3
lcc Vec=55V,  lo=0, Outputs low 24 30 30 30| mA
V) =Vgg or GND
Outputs disabled 0.5 250 250 250 A
V. 5.5V, One input at 3.4 V. Outputs enabled 1.5 1.5 151 mA
q cc =55V, Oneinputat3.4V, -
Alge Other inputs at Vg or GND Outputs disabled 50 50 50 pA
Control inputs 1.5 1.5 151 mA
Ci Vi=25Vor05V 4 pF
Co Vo=25Vor0.5V 7 pF
t All typical values are at Vg = 5 V.
* On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
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SN54ABT828, SN74ABT828
10-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

D3780, FEBRUARY 1991-REVISED OCTOBER 1992

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

i Vee =5V,
CARAMETER FROM To T°°_ Y SN54ABTS28 | SN74ABTaZS |
(INPUT) (OUTPUT) AZ
MIN TYP MAX| MIN MAX| MIN MAX
teLH A v 1.1 3 4.4 1.1 1.1 4.8 ns
tPHL 1.1 29 4.1 1.1 1.1 4.7
tpzH OF v 16 37 5.1 1.6 16 sof
tpzL 26 46 59| 26 26 69
tpHz 2 48 63 2 2 68
OE Y ns
tpLz 25 51  66] 25 25 69
PARAMETER MEASUREMENT INFORMATION
7V
O TEST s1
(o] .
From Output Open ::"L;//:::'L‘ O7p \e,n
Under Test GND
tpHz/tpzH Open
CL=50pF
(see Note A)
= = = Output 3v
Control 15V
LOAD CIRCUIT FOR OUTPUTS (low-level J_ -
enabling) —_— — — 0oV
tpzL —DJ - |
| | thz—b -
| L 3
—_——— — 5V
Input 3v Output | 15V | |
(see Note B) 15V 15V Wa‘é:‘::';‘ \1’ | . VoL +0.3 Vv
[ ov — — — VoL
oLy le » [ I ‘ (see Note C) [ A P
! I H—‘_ tPHL tpzn _’{ "— |
| | Output o _ Von
| ——— Vo Waveform 2 | Von=-0.3V
Output 15V 15V $1 at Open 15V
VoL (seeNoteC) __ [/ — — — — -0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C_ includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Z, =50 Q, t, s 2.5 ns, tys 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN54ABT833, SN74ABT833
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

D3781, FEBRUARY 1991-REVISED OCTOBER 1992

Space-Saving Package Option:
Shrink Small-Outline Package (DB)
Features EIAJ 0.65-mm Lead Pitch

State-of-the-Art EPIC-IIB ™ BiCMOS Design

SNS4ABT833. ..

SN74ABT833..

JT PACKAGE
. DB, DW, OR NT PACKAGE
(TOP VIEW)

U

Significantly Reduces Power Disslpation Al E ; zg % \B/(1:C
ESD Protection Exceeds 2000 V Per Az(] 3 22{] B2
MIL-STD-883C, Method 3015; Exceeds A3l 4 21[] B3

200 V Using Machine Model (C = 200 pF, Aall s 20(] B4
R=0) As5(]s 191 BS
Latch-Up Performance Exceeds 500 mA Per As[] 7 18[] B6
JEDEC Standard JESD-17 a7lls 17[1B7
Typical Vg p (Output Ground Bounce) A8[]s 16]] B8
<1VatVec=5V,Ta=25C ERR[j10  15[] PARITY
High-Drive Outputs (-32-mA gy, CLR[ 11 14[] OEB
64-mA g ( or GND[J12  13[lCLK
Parity Error Flag With Parity

Generator/Checker SNS4ABTE33 . . . FK PACKAGE
Register for Storage of the Parity Error Flag (TOP VIEW)

Package O.ptions Include Plastic gz |§ o8-«
Small-Outline Packages, Ceramic Chip <l0OZ=>ma
H H 1 T LIl
Carriers, and Standard Plastic and Ceramic 2 321 282726
300-mil DIPs A3[] s 25[] B3
- A4f]6 24[] B4
description asf7 2a[] B5
The 'ABT833 8-bit to 9-bit parity transceiver is ! : 22 NC
designed for communication between data buses. As ] o 21[1 86
When data is transmitted from the A bus to the B A7l 20[] B7
bus, a parity bit is generated. When data is A8l 112 1314 15 16 1718‘9E B8
transmitted from the B bus to the A bus with its | o ¥ o | o o T
corresponding _parity bit, the open-collector |E|5 2Q EIE E
parity-error (ERR) output indicates whether or not wlo g~ olo <
an error in the B data has occurred. The o

PRODUCT PREVIEW

output-enable (OEA and OEB) inputs can be used
to disable the device so that the buses are
effectively isolated. The 'ABT833 provides true
data at its outputs.

NC — No internal connection

A 9-bit parity generator/checker generates a parity-odd (PARITY) output and monitors the parity of the 1/O ports
with the ERR flag. The parity-error output is clocked into the register on the rising edge of the clock (CLK) input.
The error flag register is cleared with a low pulse on the clear (CLR) input. When both OEA and OEB are low,
data is transferred from the A bus to the B bus and inverted parity is generated. Inverted parity is a forced error
condition that gives the designer more system diagnostic capability.

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

The SN74ABT833 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 SN54ABT833 is characterized for operation over the full military temperature range of -55°C to 125°C. The
SN74ABT833 is characterized for operation from —40°C to 85°C.

EPIC-IIB is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW Information concerns products in the formative or
design phase of development Characteristic data and other

g« clfications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice.

Copyright © 1992, Texas Instruments Incorporated
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SN54ABT833, SN74ABT833
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

D3781, FEBRUARY 1991-REVISED OCTOBER 1992

FUNCTION TABLE
INPUTS OUTPUT AND I/O
Al BIt FUNCTION
OEB OEA CLR CLK A B PARITY ERR#
ZOFH's ZOFH’s
Odd L A data to B bus and
L H X X Even NA NA A H NA generate parity
Odd H B data to A bus and
L H t NA Even NA NA L check parity
X X L X X X X NA NA H Check error flag register
H Not X NC
H H : N;" 0’; : X z oz z : Isolation’
H t Even L
Odd H A datato B bus and
L L X X Even NA NA A L NA generate inverted parity
NA = not applicable, NC = no change, X = don't care
t Summation of high-level inputs includes PARITY along with Bi inputs.
* Output states shown assume the ERR output was previously high.
§ In this mode, the ERR output (when clocked) shows inverted parity of the A bus.
logic symbol'
13 @
CLK —"— > CLK 10
TIR ———Necr ERRe p——— ERR
1
OEA ———MNoEA
14 15
OEB ——— ™ oEB PARITY PARITY
2 23
Al 1 I B1
3 22
A2 B2
4 21
A3 B3
A = %0 g
7 ) 18
A6 B6
8 17
A7 B7
9 16
A8 8| B|— B8

¥ This symbol s in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for DB, DW, JT, and NT packages.
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SN54ABT833, SN74ABT833
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

D3781, FEBRUARY 1931-REVISED OCTOBER 1992

logic diagram (positive logic)

8
A1-A8 —r— axp .
v - S B1-B8
— EN
8x<d
v 8,
<
— EN
D‘EB———«»—C{>
? ) PARITY
OEA a__/ 8, <
i <]
7 MUX
A 4
T 9 2k llPll
1 72
1
>
1D {>o ERR
CLK B> C1
CLR q R
ERROR FLAG FUNCTION TABLE
INTERNAL __ OUTPUT
INPUTS TODEVICE  PRE-STATE °‘g_{';‘7 FUNCTION
TR CLK | POINT“P" ERR,
H N H H H
H $ X L L Sample
H ' L X L
L X X X H Clear

t The state of the ERR output before any changes at TLR, CLK, or point “P".

Tms‘t’?
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SN54ABT833, SN74ABT833
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

D3781, FEBRUARY 1991-REVISED OCTOBER 1992

error-flag waveforms

OEB H
L
H
,OER L
|-——I Even
Bl + PARITY e=eseasmm—] f [ Odd
= |
—p  le—ty
_.| H
CLK Y
fe—> | o R
| | et ) 1
[oiu:] } H
|
| -

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

SUPPlY VORBGE FaNGE, YOG v vt vt teteeteentteeateetteeeieeesaneeeanteenaieeaannnss -05Vto7V
Input voltage range, V| (except I/O ports) (seeNote 1) ........coovviivinriinnnninne.. -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo .............. -05Vto55V
Current into any output in the low state, lo: SN54ABT833 ...........ccoiiiiiiiiiiiiiinnnnnnn, 96 mA
SN74ABTB33 ... .ciiiiiiiiiiiiiiiiieiii e 128 mA

Input clamp current, ik (Vi< 0) ottt it it ettt ettt e i —18 mA
Output clamp current, Iok (VO < 0) vttt ittt it et et ittt iaaae e anns —-50 mA
Maximum power dissipation at Tp = 55°C (in still air): DBpackage .........c.vevveeeereennnnnnns 0.5W
DWopackage ........ccoiiiiiiiinenennnnnnn, 1w

NTpackage ...........ccoiiiiiieeennnnn.. 1.3W

StOrage tempPErature FANGE .. ... vverreneeeer et erernenrtaeneenenerernennenen, —65°C to 150°C

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

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
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SN54ABT833, SN74ABT833
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

D3781, FEBRUARY 1991-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT833 SN74ABT833

MIN  MAX MIN  MAX UNIT
Vee Supply voltage 45 55 4.5 5.5 Vv
ViH High-level input voltage 2 2 Vv
ViL Low-level input voltage 0.8 0.8 \'
Vi Input voltage 0 Vece [] Vece \')
VoH High-level output voltage | ERR 5.5 55 v
loH High-level output current —24 -32 mA
loL Low-level output current Except ERR 48 64| mA
AY/Av Input transition rise or fall rate Outputs enabled 5 5| nsiV
TA Operating free-air temperature -55 125 —40 85 °C

NOTE 2: Unused or floating pins (input or |/O) must be held high or low.

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

Ta=25°C SN54ABT833 | SN74ABT833
PARAMETER TEST CONDITIONS UNIT
. MIN TYP! MAX MIN  MAX MIN  MAX
Vik Vec =45V, I} =-18 mA -1.2 1.2 -1.2 \%
Vec =45V, loH =—3mA 25 25 2.5
Vo Vec=5V, loy=—-3mA | All outputs 3 3 3 v
Veg =45V, loq =—24 mA | except ERR 2 2
Vec=45V, loy=—-32mA 2% 2
Vec =45V, loL=24 mA 0.55 0.55
VoL v
Vec=45V, loL = 64 mA 0.55% 0.55
loH Vec =45V, VoH=565V ERR [I7.
| Vec=55V, Control inputs =1 =1 1 WA
V) =Vgcor GND A or B ports +100 +100 =100
e Vec=0V, V| =GND A or B ports -50 ~50 -50| pA
lozw® Vec =55V, Vo=27V 50 50 50| pA
loz ¥ Vecc=55V, Vo=05V -50 -50 -50| pA
lorr Vee=0V, ViorVg<45V +100 100 | pA
IcEx Voo =55V, Vo=55V | Outputs high 50 50 50| WA
Io¥ Vec=55V, Vo=25V -50 -100 -180 -50 -180 -50 -180| mA
Vec=5.5V, Outputs high 1 250 250 250 | pA
lec lo=0, A or B ports Outputs low 24 30 30 30| mA
V| =Vgc or GND Outputs disabled 0.5 250 250 250 | pA
Vec =55V, Oneinputat 3.4V,
Alec? Other inputs at Vg or GND %0 0 SO wA
(o Vi=25Vor0.5V Control inputs pF
Cio Vo=25Vor0.5V Aor B ports pF
t All typical values are at Veg =5 V.
* On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ The parameters lozy and loz( include the input leakage current.
¥ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
# This is the increase In supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
Texas %P
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SN54ABT833, SN74ABT833

8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

D3781, FEBRUARY 1991-REVISED OCTOBER 1992

timing requirements over recommended ranges

temperature (unless otherwise noted)

of supply voltage and operating free-air

Vec=5V,
SN54ABT833 SN74ABT833
Ta=25°C UNIT
MIN  MAX MIN  MAX MIN MAX
CLK high
ty Pulse duration CLK low 3 3 3 ns
CIR low 3 3 3
tsu Setup time before CLK? gtp;d ns
th Hold time after CLK?} A port ns

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

Vec=5V,
PARAMETER FROM TO ch 25°C SN54ABT833 SN74ABT833 UNIT
(INPUT) (OUTPUT) AT

tpLH AorB BorA ns
tpHL

tpzh OE AorB ns
tpzL

ez OE AorB ns
tpLz

1PLH AorOE PARITY ns
tPHL

tPLH CR ERR 4.4 52 ns
tPHL CLK 5.7 6.2

TEXAS 'b
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SN54ABT833, SN74ABT833
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

D3781, FEBRUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

o7V TEST st
tputy Open
o) PLH/IPHL
From Output Open torz/tpzL 7V
Under Test GND teHz/tezH Open
C_=50pF 500 Q
(see Note A) ERR S1
tphL (see Note E) Open
= = = tpLy (see Note F) 7V
LOAD CIRCUIT FOR OUTPUTS
l ty ———b]
| | | av
-\ 3v Input 1.5VX XLSV
Timing Input )( 15V
- ov ov
|<—>|p—>; VOLTAGE WAVEFORMS
I tau th | PULSE DURATION
| | 3v ;
Data Input X1 5V X1 S5V E
ov Output >
VOLTAGE WAVEFORMS (I;;'_l";",z: 1]
SETUP AND HOLD TIMES enabling) E
______ 3V Output U
Input 15V 15V Waveform 1 o
| oV Stat7v (o)
| (see Note C)
toun — (¢ | NI (®)
: PHL
| | Output 4 s
| ——— Vou Waveform 2 0o
Output 15V 15V S1 atOpen
VoL (see Note C)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. C| includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, 2, =50 Q, t, s 2.5 ns, < 2.5 ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one transition per measurement.
E. tpyy is measured at 1.5 V.
F. tpin is measured at Vo + 0.3 V.

Figure 1. Load Circuit and Voltage Waveforms
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SN54ABT841, SN74ABT841
10-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

D3783, FEBRUARY 1991-REVISED OCTOBER 1992

® Space-Saving Package Option: SN54ABT841 ... JT PACKAGE
Shrink Small-Outline Package (DB) SN74ABT841... DB, DW, OR NT PACKAGE
Features EIAJ 0.65-mm Lead Pitch (TOP VIEW)
¢ State-of-the-Art EPIC-1B™ BiCMOS Design oEll 1 YUy
Significantly Reduces Power Dissipation 10 2 23] 180
® ESD Protection Exceeds 2000 V Per 2D[] 3 22[] 20
MIL-STD-883C, Method 3015; Exceeds 3D[} 4 21[13a
200 V Using Machine Model (C = 200 pF, aD[]s 20[] 4Q
R=0) 5D0[le  19fl5Q
® Latch-Up Performance Exceeds 500 mA Per 6D[| 7 18f] 6Q
JEDEC Standard JESD-17 7D0{] s 17[]1 7Q
* Typical Vo.p (Output Ground Bounce) <1V 8D[] o 16]] 8Q
atVec =5V, Ta =25°C 1o] | RTIRT] 1 F:Te)
* High-Drive Outputs (~32-mA loy, 100[ 11 14l 10Q
64-mA o) GND[}12  13[]LE
¢ Package Options Include Plastic
Small-Outline Packages, Ceramic Chip SN54ABT841 . . . FK PACKAGE
Carriers, and Standard Plastic and Ceramic (TOP VIEW)
300-mil DIPs
qapg Sog
description J g = | | } o e
4321 282726
The "ABT841 10-bit latch is designed specifically sDfls 2s[]3q
for driving highly capacitive or relatively aDj6 24} 4Q
low-impedance loads. It is particularly suitable for s5D[]7 23[] 5Q
implementing buffer registers, 1/0 ports, NC{]8 22[INC
bidirectional bus drivers, and working registers. eD|] 9 21[Jeq
The ten latches are transparent D-type latches. ;g :]]11? ng Zg
The device has noninverting data (D) inputs and 12 1314 15 16 1718
provides true data at its outputs. o R e e s e ¥ o
882248¢8
A buffered output-enable (OE) input can be used -6 -

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.

NC ~ No internal connection

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 SN74ABT841 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 SN54ABTB841 is characterized for operation over the full military temperature range of —-55°C to 125°C. The
SN74ABT841 is characterized for operation from —40°C to 85°C.

EPIC-IIB is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEw Information concerns products in the Vommlvc or Copyright © 1992, Texas Instruments Incorporated
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SN54ABT841, SN74ABT841
10-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

D3783, FEBRUARY 1991-REVISED OCTOBER 1992

FUNCTION TABLE
INPUTS OUTPUT
OE LE D Q
L H H H
L H L L
L L X Qo
H X X z
logic symbolt
1
OE ———MEN
13
Le ———{ct
2 1 C
1D D o v]
3
2D
4
3D
5
4D
6
5D
7
6D
8
1)
9
8D
10
9D
1
10D

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

logic diagram (positive logic)

23
22
21
20
19
18
17
16
15
14

= D>

1Q
2Q
3Q
4Q
5Q
6Q
7Q
8Q
9Q

10Q

e 1 NG
» 7] 2

1D 1D 1Q

v

\ /

\"4
To 9 Other Channels
Pin numbers shown are for DB, DW, JT, and NT packages.
Texas WP
EXAS
INSTRUMENTS
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SN54ABT841, SN74ABT841
10-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

D3783, FEBRUARY 1991-REVISED OCTOBER 1992

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

Supply VOtage raNGe, YOG «+ vttt ittt e ittt et -0.5Vto7V
Input voltage range, Vi (see Note 1) ...t i e -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -0.5Vto55V
Current into any output in the low state, Ig: SN54ABT841 .........cciviiiiiiiiiinnianinennn. 96 mA
SN74ABT841 ...... e e e 128 mA

Inputclamp eurrent, ik (VI <0) ovniinii i i i e e e -18 mA
Output clamp current, log (VO < 0) +ovvitiiiii ettt iit ittt eaeeananneanans —50 mA
Maximum power dissipation at T = 55°C (in still air): DBpackage ..................ccoivevnnen. 0.5W
DWpackage .......ooeiviiiiinnerinniannnns 1w

NTpackage ............ RPN e 1.3W

Storage temperature range ..........cvut ittt ittt —65°C to 150°C

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

NOTE

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

recommended operating conditions (see Note 2)

SN54ABT841 | SN74ABT841

MIN MAX MIN MAX UNIT
Vee Supply voltage 45 5.5 4.5 5.5 v
Viy High-level input voltage 2 2 \'
ViL Low-level input voltage 0.8 0.8 v
Vi Input voltage 0 Vee 0 Vce \
loH High-level output current -24 32| mA
loL Low-level output current 48 64| mA
At/AV Input transition rise or fall rate 5 5| nsiV
TA Operating free-air temperature ~-55 125 | -40 85 °C

NOTE 2: Unused or floating inputs must be held high or low.
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SN54ABT841, SN74ABT841
10-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

D3783, FEBRUARY 1991-REVISED OCTOBER 1992

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

Ta=25°C SN54ABT841 | SN74ABT841
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN MAX| MIN MAX
Vik Vcc =45V, || =-18 mA -1.2 -1.2 -1.2 \'/
Vec=45V, Ilpy=-3mA 25 25 25
Vec=56V, lon=-3mA 3 3 3
VoH v
Vec=45V, lgy=-24mA 2 2
Vec=45V, loy=-32mA ) 2t 2
Vec=45V, IlgL=48mA 0.55 0.55
VoL \Y
Vec=45V, loL=64mA 0.55% 0.55
) Vec=565V, V|=Vccor GND +1 +1 *1 A
lozH Vec=55V, Vp=27V 50 50 50 pA
lozL Vec=565V, Vp=05V -50 -50 -50 A
loFr Vee=0V, ViorVgs4.5V =100 +100 A
IcEx Vec=55V, Vp=55V I Outputs high 50 50 50 pA
1o% Vcc=55V, Vp=25V -50 -140 -180] -50 -180| -50 -180| mA
Qutputs high 1 250 250 250 | pA
| Vec=55V,  lo=0, Outputs o 24 30 30 30| mA
cc Vi =Vgc or GND puls ow
Outputs disabled 05 250 250 250 pA
v 5.5V, One input at 3.4 V. Outputs enabled 1.5 1.5 1.5 mA
q cc=5.5V,0neinputat3.4V, n
Alce Other inputs at Vg or GND Outputs.dnsabled 50 50 50
Control inputs 1.5 . 1.5 15| mA
Ci Vi=25Vor0.5V : pF
Co Vp=25Vor05V pF

t Al typical values are at Vg = 5 V.

# On products compliant to MIL-STD-883, Class B, this parameter does not apply.

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

¥ This is the increase in supply current for each input that is at the specified TTL voltage leve! rather than Vg or GND.

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

Vec=5V, y
SN54ABT841 | SN74ABT841
Ta =25°C UNIT
MIN MAX| MIN MAX| MIN MAX
tw Pulse duration, LE high or low 3.8 38 3.8 ns
High 25 25 25
t Setup time, data before LE ns
su up time, data before LE} Low 15 5 15
High 1.5 1.5 1.5
th Hold time, data after LE} 3 ns
Low 1 1 1

TEXAS {’?
INSTRUMENTS
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SN54ABT841, SN74ABT841
10-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

D3783, FEBRUARY 1991-REVISED OCTOBER 1992

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

Vee=5Y,
FROM T0 ce=>" SN54ABT841 | SN74ABTS41
PARAMETER Ta=25°C UNIT
(INPUT) (OUTPUT)
MIN TYP MAX| MIN MAX| MIN MAX
tPLH D Q 21 4.1 55 2.1 6.2 21 6.2 ns
oy 2 4 54| 2 61 3 61
. 21 41 58| 21 62| 21 62
LE aQ
L 28 46 62| 28 67| 28 67| ™
trzn o o 1 3 45 T 53 I
trzL 22 41 56| 22 63| 22 63
- 27 47 62| 27 71| 27 74
OE
iz Q 28 46 61| 28 65| 28 65|
Tixas WP
EXAS
INSTRUMENTS -
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SN54ABT841, SN74ABT841
10-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

D3783, FEBRUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

From Output
Under Test

CL =50 pF
(see Note A)

| , | |
: tsu th

| I
X1.sv anv
oV

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

______ av
Input 15V 15V
l oV

toy —e—» L
PLH H_,ll_ towL

Data Input

|
| ——— Vou
Output 1.5V 1.5V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C| includes probe and jig capacitance.

TEST S1
tLH/tPHL Open
teLz/tpzL 7V
tenz/tpzn Open
e tw ——B)
| i v
Input 1.5 VX X1 5V
ov
VOLTAGE WAVEFORMS
PULSE DURATION
Output 3V
Control
(low-level
enabling) : JI_ —_— —— oV
tzL —p [
| | tiz P
I I
Output [ - |l_|_ sV
Waveform 1 15V VoL +0.3V
Stat7Vv l — — — VoL
(see Note C) | tonz—p e
tpzn D] |
Output | Vou
Waveform 2 L V.. 02
Voy—~03V
(seeNoteC) __/ — — — -0V
VOLTAGE WAVEFORMS

ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 ©, t, < 2.5 ns, ;s 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS ‘\5?
INSTRUMENTS
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SN54ABT843, SN74ABT843
9-BIT BUS INTERFACE D-TYPE LATCHES

WITH 3-STATE OUTPUTS
D3784, FEBRUARY 1991—-REVISED OCTOBER 1992
® Space-Saving Package Option: SN54ABT843. .. JT PACKAGE
Shrink Small-Outline Package (DB) SN74ABTE43. .. DB}; SW- OR NT PACKAGE
Features EIAJ 0.65-mm Lead Pitch (TOP VIEW)
¢ State-of-the-Art EPIC-IIB™ BiCMOS Design oell+ U 24llv,
Significantly Reduces Power Dissipation ol 2 2al] 180
¢ ESD Protection Exceeds 2000 V Per a0l s 22[] 2q
MIL-STD-883C, Method 3015; Exceeds aplla 21[l 3q
200 V Using Machine Model (C = 200 pF, alls 20[] 4q
R=0) solle 19l 5Q
¢ Latch-Up Performance Exceeds 500 mA Per epll7 18] s6Q
JEDEC Standard JESD-17 70fls 17l 7a
* Typical Vo.p (Output Ground Bounce) <1V sofls  16flsa
atVec =5V, Ta = 25°C opfj10 " 15[Jsq
* High-Drive Outputs (-32-mA lop, TRl ]lPRE
64-mA lg) GND{|12  13]JLE
® Package Options Include Plastic
Small-Outline Packages, Ceramic Chip SN54ABT843 ... FK PACKAGE
Carriers, and Standard Plastic and Ceramic (TOP VIEW)
300-mil DIPs wo 8
, EEREE
description P/ Qe ) e s | e
4 321 282726
The'ABT8439-bit latch is designed specifically for apfls 2s(f3q
driving  highly capacitive or relatively 4pf]6 24[]4Q
low-impedance loads. It is particularly suitable for 5D[]7 23[f5a
implementing  buffer registers, /O ports, Ncf]8 22[ NC
bidirectional bus drivers, and working registers. 6D il N 21E 6Q
7D ] 10 200} 7Q
The nine latches are transparent D-type latches. 8D [] 11 19[] 8@
The device has noninverting data (D) inputs and 1213 |ii 1516 1718
provides true data at its outputs. 3 IS 5 o1 ’E 3
A buffered output-enable (OE) input can be used (SR} o

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.

NC — No internal connection

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.

EPIC-11B Is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW Information concems products in the formative or Copyright © 1992, Texas Instruments Incorporated

dul?n phase of development. Characteristic data and other i
OK:C fications are design goals. Texas instruments reserves the right to T
change or discontinue these products without notice. I EXAS
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SN54ABT843, SN74ABT843
9-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

D3784, FEBRUARY 1991-REVISED OCTOBER 1992

description (continued)

The SN74ABT843 is packaged in TI's shrink small-outline package (DB), which provides the same /O pin count
and functionality of standard small-outline packages in less than half the printed-circuit-board area.

The SN54ABT843 is characterized for operation over the full military temperature range of —55°C to 125°C. The
SN74ABT843 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS OUTPUT
PRE CLR OE LE D Q
L X T 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 Qo
X X H X X z
logic symbolt
1
OF ————™EN
14
pRE ——Ds2
1
tth —— DR
13
te —— et
2 | C 23
1D 1D 2Vl——— 1a
3 22
2D 20
4 21
3D 3Q
5 20
4D aQ
6 19
5D 5Q
7 18
6D 6Q
8 17
) 7Q
9 16
8 — L sa
10 15
0 — > 9a

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and |EC Publication 617-12,
Pin numbers shown are for DB, DW, JT, and NT packages.

TEXAS %f
INSTRUMENTS
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SN54ABT843, SN74ABT843
9-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

D3784, FEBRUARY 1991-REVISED OCTOBER 1992

logic diagram (positive logic)

B N
l/ S2 ’
N C1 23
1D 1D 1Q
R
vVvey v
— /
Vv
To 8 Other Channels

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

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

SUPPIY VOIRAGE FaNGE , VGG « ettt vetetitiet e eniett et anesetnnnaeeesernnenenennnn —-05Vto7V
Input voltage range, V| (se@ NOte 1) ... .. i i e e -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -0.5Vto55V
Current into any output in the low state, Io: SNS4ABT843 ..............coiiiiiiiiiiiiiin, 96 mA
SN74ABTB43 . ... ittt 128 mA

Input clamp current, Lk (V1 < 0) oottt e e e it et e —18 mA
Output clamp current, ok (VO <0} .o vttt e e e e et —50 mA
Maximum power dissipation at Tp = 55°C (in still air): DBpackage .............coovieiiiiennnn.. 0.5W
DWpackage .....coovvviiiiiiiinnnieninnns 1w

NTpackage .........coovvviiiininiannn., 1.3wW

Storage temperature range ........couuiriiierie e ettt iiriee et —65°C to 150°C

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

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

TExXAS #v'f
INSTRUMENTS
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SN54ABT843, SN74ABT843
9-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

D3784, FEBRUARY 1991-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT843 | SN74ABT843 UNIT
MIN MAX| MIN MAX

Vce Supply voltage 4.5 565 4.5 5.5 Vv
Vi High-level input voltage 2 2 \")
ViL Low-level input voltage 0.8 0.8 \
\ Input voltage 0 Vg 0 Vce \
loH High-level output current —-24 —32 mA
loL Low-level output current 48 64| mA
At/AV Input transition rise or fall rate 5 5] nsiV
TA Operating free-air temperature —55 125 | -40 85 °C

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

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

’ Ta=25°C SN54ABT843 | SN74ABT843
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN MAX| MIN MAX
Vik Vec=45V, |=-18mA -1.2 -1.2 -1.2 Vv
Vec=45V, loy=-3mA 2.5 2.5 25
Vcc =5V, loH=-3mA 3 3 3
VoH v
Vec=45V, Ilgpy=—-24mA 2 2
Voc=45V, loy=—32mA 2 2
Vec=45V, lgL=48mA 0.55 0.55
VoL \'
Veg=45V, loL=64mA 0.55% 0.55
I Vec=55V, V|=VgeorGND =1 +1 =1 nA
lozH Vec=55V, Vg=27V 50 50 50 HA
lozL Vec=55Y, Vo=05V —50 ~50 50| pA
lorr Vee=0V, ViorVgs 4.5V +100 100 pA
loex Vec=55Y, Vpo=55V [ Outputs high 50 50 50| pA
1o’ Vec=55V, V=25V —50 -140 -180| -50 -180| -50 -180| mA
Outputs high 1 250 250 250 pA
I Vec=55V,  lo=0. Outputs low 24 30 30 30| mA
cc V, = Vg or GND utputs ‘o
Outputs disabled 0.5 250 250 250 pA
Vec=5.5V, Oneinputat 3.4V,
1 cC g p s
Alce Other inputs at Vg or GND 15 15 15) mA
C Vi=25Vor0.5V . 4 pF
Co Vo=25Vor05V 7 pF

1 Alttypical values are at Voo = 5 V.

* On products compliant to MIL-STD-883, Class B, this parameter does not apply.

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

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

TEXAS %v'f
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SN54ABT843, SN74ABT843
9-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

D3784, FEBRUARY 1991-REVISED OCTOBER 1992

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

Vec=5V,
SN54ABT843 | SN74ABT843
Ta=25°C UNIT
MIN MAX| MIN MAX| MIN MAX
CILR low 55 55 5.5
tw Pulse duration PRE low 4.5 45 4.5 ns
LE high 3.3 3.3 3.4
tsu Setup time, data before LE} ::lg: 2'2 2': 2'2 ns
th Hold time, data after LE | 0.5 0.5 0.5 ns

switching characteristics over recommended ranges of supply voltage and
temperature, C| = 50 pF (unless otherwise noted) (see Figure 1)

operating free-air

Vee =5V,
PARAMETER FROM T0 T°° asoc SNS4ABTe43 | SN74ABTS3 |\
(INPUT) (OUTPUT) A=25 u
MIN TYP MAX| MIN MAX| MIN MAX
t . ! . [ .

PLH b a 16 36 52| 16 16 6l

tPHL 2.2 5 6.3 22 22 7.2

1 2 41 56 2 2 65
PLH LE Q ns

tpHL : 28 48 63| 28 28 69
tPLH PRE a 2.2 4.7 6.2 2.2 2.2 7.4 ns

tprL 3 52 65 3 3 72

tpLn 2.5 5 63| 25 25 7.1
CLR Q ns

tPHL 3.1 55 6.8 3.1 3.1 8

tpzH 1 27 a2 1 1 52
OE Q ns

tpzL 2 4.2 55 2 2 6.5
tphz oF a 29 49 62| 29 29 e8|

tpLz 22 5 63| 22 22 57

i
TEXAS b
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SN54ABT843, SN74ABT843
9-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

D3784, FEBRUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

o 7V
oo
From Output pen
Under Test GND
CL =50 pF 500 Q
(see Note A)
LOAD CIRCUIT FOR OUTPUTS
-\ 3V
Timing input 1.5V

[} S—— - 0V

| | | | !

I| tau th l
| | 3v

Data Input X1 S5V %5 \4
: ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 3v
_h__..l ; l ov
toLn
! } H"_’ll— teHL
I ——— Vou
Output 1.5V 1.5V
Vor
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C_ includes probe and jig capacitance.

TEST S1
teLn/teHL Open
toz/tpzL, v
tpuz/tpzn Open

e ty ———>f
ﬁlg: j}l I
Input 15V 1.5V
ov
VOLTAGE WAVEFORMS
PULSE DURATION

Output
Control
(low-level
enabling)

| .
Output [ | |_ i}
Waveform 1 | 1.5V VoL +03V
Stat7Vv —_—— —

(see Note C)

Output

- \'/
—_—— — — OH
Waveform 2 |
Vou~-03V
S1 at Open ﬂ
(seeNoteC) _____ /[ . . - ~0V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Z, =50 @, t, s 2.5 ns, {< 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 contral.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

INSTRUMENTS
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SN54ABT853, SN74ABTS53
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

D3786, FEBRUARY 1991-REVISED OCTOBER 1992

® Space-Saving Package Option: SN54ABT853. . . JT PACKAGE
Shrink Small-Outline Package (DB) SN74ABTSS3. .. %Bi; o, OF NT PACKAGE
Features EIAJ 0.65-mm Lead Pitch T W)
® State-of-the-Art EPIC-11B ™ BICMOS Design OEA O
Significantly Reduces Power Dissipation A1E ; :; ;‘170
® ESD Protection Exceeds 2000 V Per Azlla 22% B2
MIL-STD-883C, Method 3015; Exceeds A3[ 4 21[] B3
200 V Using Machine Model (C = 200 pF, A4lls 20f] B4
R=0) asfle  19f]B5
¢ Latch-Up Performance Exceeds 500 mA Per As]7 18]] B6
JEDEC Standard JESD-17 A7[l s 17[1 B7
* Typical Vo p (Output Ground Bounce) Asf]o 16{] B8
<1VatVeec=5V,Ta=25C ERR[10  15[] PARITY
* High-Drive Outputs (-32-mA ioH, CRn 14[]OEB
64-mA lo) © GND[J12 13[]TE
® Parity Error Flag With Parity
Generator/Checker SN54ABT853.. . . FK PACKAGE
® Latch for Storage of the Parity Error Flag (TOP VIEW)
¢ Package Options Include Plastic - Iﬁ 08— o
Small-Outline Packages, Ceramic Chip dzl6z5na
Carriers, and Standard Plastic and Ceramic ¢ DI
300-mil DIPs asfls® 22 2% Hes
A4l 6 24[] B4
description As[] 7 23l 85
The 'ABT853 8-bit to 9-bit parity transceiver is Nl : 22 NC
designed for communication between data buses. A6 ] 10 21[f B6
When data is transmitted from the A bus to the B A7l 20(} B7
bus, a parity bit is generated. When data is Asl] 112 1314 15 16 1718’9[ B8
transmitted from the B bus to the A bus with its (oms ¥ oon {s ¥ s | e o T
corresponding parity bit, the open-collector ' E|5 S oM la E
parity-error (ERR) output indicates whether or not wlo @ o c
an error in the B data has occurred. The o

output-enable (OEA and OEB) inputs can be used
to disable the device so that the buses are
effectively isolated. The 'ABT853 provides true
data at its outputs.

NC - No internal connection

A 9-bit parity generator/checker generates a parity-odd (PARITY) output and monitors the parity of the 1/O ports
with the ERR flag. The parity-error output can be passed, sampled, stored, or cleared from the latch using the
latch-enable (CE) and clear (CLR) control inputs. When both OEA and OEB are low, data is transferred from
the A bus to the B bus and inverted parity is generated. Inverted parity is a forced error condition that gives the
designer more system diagnostic capability.

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

The SN74ABT853 is packaged in TI’s shrink small-outline package (DB), which provides the same /O pin count .
and functionality of standard small-outline packages in less than half the printed-circuit-board area.

The SN54ABT853 is characterized for operation over the full military temperature range of —55°C to 125°C. The
SN74ABT853 is characterized for operation from —40°C to 85°C.

EPIC-IIB is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW Information concerns products In the formative or Copyright © 1992, Texas Instruments Incorporated

de .IH ghnu o; ?tvoloplmo_lrtt clzlﬁw.c.f data :hnd" m
specifications are design goals. Texas instruments reserves the (]
ﬁ.ngo or dluontlnuogmu products without notice. g I I EXAS
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SN54ABT853, SN74ABT853
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

D3786, FEBRUARY 1991-REVISED OCTOBER 1992

FUNCTION TABLE
INPUTS OUTPUTS AND |/Os
Al Bit FUNCTION
OEB OEA CLR LE A B PARITY ERR¥
ZOFH ZOFH
Odd L A data to B bus and
L H X X Even NA NA A H NA generate parity
Odd H B data to A bus and
L X L NA Even B NA NA L check parity
H L H H NA X X NA NA NC Store error flag
X X L H X X X NA NA H Clear error flag register
H H X NC
L H X H Isolation¥
H H X 4 z 4 :
X L L Odd H (parity check)
X L H Even L
Odd H A data to B bus and
L L X X Even NA NA A L NA generate inverted parity

NA = not applicable, NC = no change, X = don't care

t Summation of high-level inputs includes PARITY along with Bi inputs.

* Output states shown assume the ERR output was previously high.

§ In this mode, the ERR output (when clocked) shows inverted parity of the A bus.

logic symbol"

13 )
[E ———DLE
1 10
TR —————DcLR ERRCP— — ERR
1
OEA ———D 0EA
14 15
OEB ——— ™ oEB PARITY ——— PARITY
2 23
A1 1 1 B1
3 22
A2 B2
4 21
A3 B3
As 5 20 B4
6 A Bus BBus) )V 19
- v amy| | 1w
7 18
A6 B6
8 17
A7 B7
9 16
A8 8 8 B8

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12,
Pin numbers shown are for DB, DW, JT, and NT packages.

TEXAS ‘5?
INSTRUMENTS
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SN54ABT853, SN74ABT853
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

D3786, FEBRUARY 1991-REVISED OCTOBER 1992

logic diagram (positive logic)

8
A1-AB—>——~ x> 8
v «—>
— EN
8
v X< 8 P
7 <«
— EN
OEB o[>
OEA q__J 8 .
” <
8 L o<}
7 Mux
4
9 2k
1 e’ wp
1
L .
L
LE 20
CLR
ERROR FLAG FUNCTION TABLE
INTERNAL OUTPUT
INPUTS TODEVICE  PRE-STATE °‘£gg” FUNCTION
TLR [E POINT “P" ERR, T
L L
L L X Pass
H H
L X L
H L X L L Sample
H H H
L H X X H Clear
L L
H H X H H Store

t The state of the ERR output before any changes at CLR, LE, or point "P".

B1-B8

PARITY

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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SN54ABT853, SN74ABT853
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

D3786,

FEBRUARY 1991-REVISED OCTOBER 1992

error-flag waveforms

OEB H

S o Y Y

H
EE .

| |

[ [ "

o L L
| | |

I H

el L L L

' | |

|
|¢———— Pass Store —»| [ Sample —p
(I

Clear

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

Supply VOIEge range, VoG vt vt vvetvsint s iiianitetiaiistsesisiianneeeesesanrnnns -05Vto7V
Input voltage range, V| (except /O ports) (see Note 1) ..........ccoiiiiiiiiiiiiininne, -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -05Vto55V
Current into any output in the low state, Ig: SNS4ABT853 .........coiiiiiiiiiir i, 96 mA
SN74ABTB53 ..ottt 128 mA

Input clamp current, Ik (V1< 0)  ovineinii i et e e e e -18 mA
Output clamp current, log (Vo <0)  ov ittt ettt e e ittt aananns -50 mA
Maximum power dissipation at Ta = 55°C (in still air): DBpackage ....................... ... 05W
DWpackage .........ccovvviiiiiiniinnne, 1W

NTpackage .......cvveevvvuiniennnnnnannns 1.3W

Storage temperature range . ... .o.ver ittt e e s —65°C to 150°C

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

NOTE

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

2-204
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SN54ABT853, SN74ABT853
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

D3786, FEBRUARY 1991-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT853 | SN74ABT853 NIT
MIN  MAX MIN  MAX v

Vee Supply voltage 4.5 55 4.5 55 \
ViH High-level input voltage 2 2 \'
ViL Low-level input voltage 0.8 08 \%
\ Input voltage 0 Vee 0 Vce \%
VoH High-level output voltage | ERR 55 55 v
lox High-level output current -24 -32 mA
loL Low-level output current Except ERR 48 64| mA
At/av Input transition rise or fall rate Outputs enabled 5 5| nsV
Ta Operating free-air temperature —55 125 —40 85 °C

NOTE 2: Unused or floating pins (input or |/O) must be held high or low.

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

Ta=25°C SN54ABT853 SN74ABT853
PARAMETER TEST CONDITIONS UNIT
MIN TYP' MAX MIN MAX MIN MAX
Vik Vec =45V, I =—18 mA -1.2 -1.2 —12] v
Vecc=45V, loy=—-3mA 25 2.5 2.5
Vou Vec=5V, lon=—3mA |All outputs 3 3 3 v
Vec=45V, loH =—24 mA | except ERR 2 2
Vec=45V, log =—32mA ot 2
Vec =45V, loL =24 mA 0.55 0.55
VoL \%
Vec =45V, loL =64 mA 0.55¢% 0.55
IoH Vec=45V, Vou=55V |ERR pA
! Vec =55V, Control inputs +1 1 =1 WA
V) =Vgc or GND AorB ports +100 +100 +100
e Vec=0V, Vi =GND Aor B ports -50 -50 -50] pA
lozH® Vec=55V, Vo=27V 50 50 50| pA
loz8 Veg =55V, Vo=05V -50 -50 -50 | pA
loFr Vec=0V, ViorVo=45V +100 =100 | pA
Icex Veg =55V, Vo=55V  |Outputs high 50 50 50| pA
Io¥ Vec =55V, Vo=25V -50 -100 -180| -50 -180| -50 -180| mA
Vec=55V, Outputs high 1 250 250 250 | pA
lec lo=0, Aor B ports Outputs low 24 30 30 30| mA
V| =Vgcor GND Outputs disabled 05 250 250 250 | pA
Vec =55V, Oneinputat 3.4V, :
Alec Other inputs at Vgg or GND 50 %0 SOf uA
Ci Vi=25VorosVv Control inputs pF
Cio Vo=25Vor0.5V A or B ports pF
T All typical values are at Vgg = 5 V.
# On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ The parameters lgzy and loz_include the input leakage current. .
¥ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
TEXAS *’?
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SN54ABT853, SN74ABT853
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

D3786, FEBRUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

o’V TEST s1
tpLH/teHL Open
o
From Output Open tpLz/tpzL v
Under Test GND teHz/trzH Open
C.=50pF
(see Note A) ERR Si
tpHL (see Note E) Open
= = = tpLH (see Note F) 7V
LOAD CIRCUIT FOR OUTPUTS
e ty ——b]
[ |
\'
- 3v | 8
Timing Input /( 15V Input 15V 1.5V
I : N i oV oV
[ e, VOLTAGE WAVEFORMS
[ | PULSE DURATION
| | 3V
Data Input X1 S5V Xi S5V
ov av
Output
VOLTAGE WAVEFORMS Control
SETUP AND HOLD TIMES (low-level | /L
enabling) ._;J | —_——_—— oV
trz &
| | trz—P |6
| L
—_—— _— 35V
______ 3V Output [ ] |
Input 15V 15V Wayetorm 1 PNV VoL +03V
| ov tat7Vv | _’l h__——_ VoL
| (see Note C) t
tory —la—>p | PHZ
T ! ——to tozn B [&— |
i | Output Y __ _ Vou
| — —— Voy Waveform 2 | Von=—0.3V
Output 15V 15V S1 at Open 15V
VoL (seeNoteC) /[ — — — — ~0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. C_ includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 Q, t; s 2.5 ns, ;s 2.5 ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one transition per measurement.
E. tpyL is measured at 1.5 V.
F. tpLH is measured at Vg + 0.3 V.
Figure 1. Load Circuit and Voltage Waveforms
Toxas %@
EXAS
INSTRUMENTS
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SN54ABT861, SN74ABT861
10-BIT BUS TRANSCEIVERS

WITH 3-STATE OUTPUTS
D3788, FEBRUARY 1991-REVISED OCTOBER 1992
® Space-Saving Package Option: SN54ABTE61 .. . JT PACKAGE
Shrink Small-Outline Package (DB) SN74ABTEG1 . .. %Bﬁ 3:’; OR NT PACKAGE
Features EIAJ 0.65-mm Lead Pitch m W)
¢ State-of-the-Art EPIC-11B ™ BiCMOS Design W)
Significantly Reduces Power Disslipation UE%‘E ; z; % \Blfc
® ESD Protection Exceeds 2000 V Per a2l 22[] B2
MIL-STD-883C, Method 3015; Exceeds Aall4 21{1B3
200 V Using Machine Model (C = 200 pF, aalls 20[] B4
R=0) asfle  19flBs
¢ Latch-Up Performance Exceeds 500 mA Per asll7 18[] B6
JEDEC Standard JESD-17 a7lle 170l B7
® Typical Vgp (Output Ground Bounce) <1V Aslle 16[] Bs
atVec =5V, Ty =25°C Asfl1o  15lBo
¢ High-Drive Outputs (-32-mA lgy;, Ato[} 11 14[] B10
64-mA lgL) GaNpl]12  13[] OEAB
® Package Options Include Plastic
Small-Outline Packages, Ceramic Chip SN54ABTB61 . . . FK PACKAGE
Carriers, and Standard Plastic and Ceramic (TOP VIEW)
300-mil DIPs <
 ae g - |$ (&) 8 - o
description <l0OZz>aom
VgL | = | | e ) e
The 'ABT861 is a 10-bit transceiver designed for ass® 22 BT e
asynchronous communication between data asfls 24[] B4
buses. The control function implementation allows ash7 23[] B5
for maximum flexibility in timing. NC E‘l 8 22[] NC
These devices allow data transmission from the A As ] 21[]B6
bus to the B bus or from the B bus to the A bus A7[j10 20[] B7
depending upon the logic levels at the As[] 11 19[] B8
output-enable (OEAB and OEBA) inputs. J2 1814 1516 1718
To ensure the high-impedance state during power 2 2 ge g § a
up or power down, OE should be tied to Vg S o

through a pullup resistor; the minimum value of the
resistor is determined by the current-sinking
capability of the driver.

NC - No internal connection

The SN74ABT861 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 SN54ABT861 is characterized for operation over the full military temperature range of -55°C to 125°C. The
SN74ABT861 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS OPERATION
OEAB OEBA
L H A data to B bus
H L B data to A bus
H H Isolation
Latch A and B
L L (A=B)
EPIC-IIB is a trademark of Texas Instruments Incorporated.
PRODUCT PREVIEW Information concems products In the formative or Copyright © 1992, Texas Instruments Incorporated
e o st S, 1, S8 T %
inge of discontinue these products without notice. ms
INSTRUMENTS
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SN54ABT861, SN74ABT861
10-BIT BUS TRANSCEIVERS

WITH 3-STATE OUTPUTS
D3788, FEBRUARY 1991-REVISED OCTOBER 1992
logic symbolt logic diagram (positive logic)
1 1
OEBA ——Dent m————cb—
13
—_ NEN2
OEAB 1E OEAB 13Ci >
2 23
R e IR el
. 1 2V
A2 3 2 B2 \l
————] ——p——
4 21 A1-g————4l 4 lF————JEL B1
A3 ———<—>——5 —<—>—20 B3 | I
Al —— > —<—>— B4
6 19 |
A5 —<4>— —4—7 B5
a6 ——e>— > 4
v 4
A7 _8__<+_ —4—7 B7
9 —
A8 —1-—4—’— _—<+F$‘ B8 |
()}
A9 Bo To 9 Other Channels
11 14 ’
A10 ——<4—>—] —<—>—— B10
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and

IEC Publication 617-12.
Pin numbers shown are for DB, DW, JT, and NT packages.

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

SUPPlY VORAGE range, VoG v v e vttir it ie i et ittt ittt i e -05Vto7V
Input voltage range, V| (except /O ports) (see Note 1) .......c.ccvveiiiiiiiiiiinnnninnn, -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -05Vto5.5V
Current into any output in the low state, Ilg: SN54ABT861 ...........ccoiiiiiviiiiiiinnnnn. 96 mA
SN74ABTB61 ......ovviiiiiii i 128 mA

Input clamp current, Ik (V1< 0) o eit it e e et e i e e e -18 mA
Output clamp current, lok (Vo < 0) o ii it i i ettt ittt e i e aanaan —50 mA
Maximum power dissipation at Tp = 65°C (in still air): DBpackage ...............ccviiviiinnn, 0.5W
DWopackage ........cooovviiiiiiininnnnnnn, 1w

NTpackage ........ccoiviiiiiniinninnnan, 1.3W

Storage temperature range .. ......c.vuitiinr et reene e et et —65°C to 150°C

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

NOTE

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

2-208

TExXas Q’?
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN54ABT861, SN74ABT861
10-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

D3788, FEBRUARY 1991-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT861 | SN74ABT861 UN
MIN MAX| MIN MAX d
Vee Supply voltage 4.5 55 45 5.5 \
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 v
Vi Input voltage 0 Vee 0 Vce v
lon High-level output current -24 -32 mA
loL Low-level output current 48 64| mA
At/Av Input transition rise or fall rate | Outputs enabled 5 5| nsiV
TA Operating free-air temperature —55 125 —40 85 °C

NOTE 2: Unused or floating pins (input or I/O) must be held high or low.

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

SN74ABT861

PRODUCT PREVIEW

Ta =25°C SN54ABT861
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN MAX| MIN MAX
Vik Vec=45V, |=—18 mA -1.2 -1.2 -1.2 \
Vec =45V, loH=-3mA 25 25 25
Vec=5V, loH=—-3mA 3 3 3
VoH A\
Vec =45V, lon =—-24 mA 2 2
Vec=45V, loH=-32mA P 2
Vec=4.5V, loL = 48 mA 0.55 0.55
VoL - \Y
Voc =45V, loL =64 mA 0.55% 0.55
| Vec=5.5V, Control inputs =1 +1 +1 WA
! V| = Vg or GND A or B ports =100 +100 +100
lozn® Vec =55V, Vo=27V 50 50 501 pA
loz8 Vec=55V, Vo=05V -50 -50 -50 | uA
loer Vec =0V, ViorVos45V =100 +100 | pA
Icex Vcc=5.5V, Vo=55V  |Outputs high 50 50 50| wpA
Io! Vec=565V, Vo=25V -50 -100 -180} -50 -—180| -50 -180| mA
Vec=55V, Outputs high 1 250 250 250 | pA
Icc lo=0, AorBports | Outputs low 24 30 30 30! mA
V) =Vgcor GND Outputs disabled 0.5 250 250 250 | pA
Vec =565V, Data inputs Outputs enabled 1.5 1.5 1.5
Oneinputat 3.4V, | Latainpu "
# 1)
Alcc Other inputs at Outputs disabled 0.05 0.05 0.05| mA
Vcc or GND Control inputs 1.5 1.5 1.5
Ci Vi=25Vor0sV Control inputs 4 pF
Cio Vo=25Vor0.5V A or B ports 7 pF
t All typical values are at Vg =5 V.
# On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§The parameters lpzy and lpz| include the input leakage current.
¥ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
# This is the increase In supply current for each input that is at the specified TTL voltage level rather than Vgc or GND.
Tixas WP
EXAS
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SN54ABT861, SN74ABT861
10-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

D3788, FEBRUARY 1991-REVISED OCTOBER 1992

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

Vee=5Y, :
PARAMETER FROM To ch °c SN54ABT861 | SN74ABTS61
(INPUT) (OUTPUT) A=25 UNIT
MIN _TYP MAX| MIN MAX| MIN MAX
. 11 34 49| 14 11 52
AorB BorA
Ty or or T 32 44 1 T 48| ™
1 . . . . .
PZH OEAB or DEBA BorA 12 35 5 12 12 59 ns
oy 24 46 8| 24 24 69
K ; ) ) ) )
ez OEAB or DEBA BorA 3 53 65 3.1 8.1 75 ns
oLz 37 53 66| 87 37 71

PARAMETER MEASUREMENT INFORMATION

7V
O ‘ TEST St
[0}

From Output Open tt:LL://tt::t 0; ;n

Under Test GND )

toHz/tpzH Open

CL =50 PF
(see Note A) \
= = = Output
Control
LOAD CIRCUIT FOR OUTPUTS (low-level
enabling)
| Output | 7 }
lnput T T 3v utpu | ||
(see Note B) 15V _ 15V Waveform 1 | R\ v VoL +0.3V
! ov STy | S e
1 see Note t
oy —e—p | PHZ
PLH 1 | f—— tpy, tozn | [— l
[ | Output | o _ Vou
| ——= VoH Waveform 2 Vou-03V
Output 15V 15V S1 at Open 15V
VoL (seeNoteC) ____/  — — — — -0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Z, =50 ©, t, < 2.5 ns, tt< 2.5 ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS 'Q’P
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SN54ABT862, SN74ABT862
10-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

OCTOBER 1992

Space-Saving Package Option:
Shrink Small-Outline Package (DB)
Features EIAJ 0.65-mm Lead Pitch

State-of-the-Art EPIC-11B ™ BICMOS Design
Significantly Reduces Power Dissipation

ESD Protection Exceeds 2000 V Per
MIL-STD-883C, Method 3015; Exceeds

200 V Using Machine Model (C = 200 pF,

R =0)

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

Typlcal VgL p (Output Ground Bounce) <1V
atVee =5V, Ta =25°C

High-Drive Outputs (-32-mA lgy,
64-mAlgp)

Package Options Include Plastic
Small-Outline Packages, Ceramic Chip
Carriers, and Standard Plastic and Ceramic
300-mil DIPs

description

The 'ABT862 is a 10-bit transceiver designed for
asynchronous communication between data
buses. The control function implementation allows
for maximum flexibility in timing.

These devices allow data transmission from the A
bus to the B bus or from the B bus to the A bus
depending upon the logic levels at the

output-enable (OEAB and OEBA) inputs.

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

SN54ABT862. . . JT PACKAGE
SN74ABT862... DB, DW, OR NT PACKAGE

(TOP VIEW)
OEBA[] 1 1 241 Vee
Alfl2 23(] B1
A2[] 3 22[] B2
A3[| 4 21 HBS
A4fls 20[] B4
A5{| 8 19[] B5
A6[} 7 18]] B6
A7[l 8 17[] B7
A8l o 16]] B8
Agfl10 5[] B9
A10[J11 14l B10
GND[}12  13]] OEAB

SN54ABT862. .. FK PACKAGE

(TOP VIEW)
s s
zlozF¥an 8

r L N N § S N S f oA -

4 321 282726
A3[ls 2s(] B3
Adf]s 24[]B4
As[)7 23[] B5
NC|]8 22[]NC
A6[]9 21[|B6
A7{]10 20[] B7
As] 11 19[] B8

12 1314 1516 1718

oo ¥ o ¥ s ¥ v ¥ s oo |

Qo0 A0n o o

<= = @

5% g @

NC - No internal connection

The SN74ABT862 is packaged 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 SN54ABT862 is characterized for operation over the full military temperature range of —55°C to 125°C. The
SN74ABT862 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS
SEAB  OEBA OPERATION
L H A data to B bus
H L B data to A bus
H H Isolation
LatchAand B
L L (A=B)
EPIC-IIB is a trademark of Texas Instruments Incorporated.
PRODUCT PREVIEW information concems products in the formative or Copyright © 1992, Texas Instruments Incorporated
B A T v Txas W
inge or discontinue thess products without notice. ms
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SN54ABT862, SN74ABT862
10-BIT BUS TRANSCEIVERS

WITH 3-STATE OUTPUTS
OCTOBER 1992
logic symbolt logic diagram (positive logic)
1 1
OEBR EN1 m‘—c{>—
13
2N
OEAB EN2 13 D
2 -1 - 23 ]
Al v1 o1 Bi
A2 —a>-] S—e—>—— B2 2 23
4 21 Al —9¢ ¢ ———— B1
A3 —<F >—<—>—5 B3
A4 :—«—»—4 P—<>»— B4
A5 ——4>—4 5—4—»—:: BS
i~ : 17 Bs v v
A7 —4—»—4: o B7 —
A8 5—4—»—1— B8
A9 L—D—A L‘_,_s_ B9 To 9 Other Channels
A0 e N« B10

t This symbol is In accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for DB, DW, JT, and NT packages.

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

SUPPIY VORAGO FaNge, VoG vttt vttt iteenttieeatnaestanannnnnesteneionenescessionns -05Vto7V
Input voltage range, V) (except I/O ports) (see Note 1) ..........coiiiiiniiiiiiiiinnns -0.5Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -0.5Vto55V
Current into any output in the low state, Ig:  SNS4ABTB62 ..........ccoviiiniiiiiiiiiiinnenn. 96 mA
SN74ABTB62 ......ovvviiiiiiiiiereniinninne, 128 mA

Input clamp current, Ik (Vi< 0) .o e -18 mA
Output clamp current, lok (VO < 0) o e e i iri i et e e -50 mA
Maximum power dissipation at Ta = 55°C (in still air): DBpackage .............ccoiiiiiiinn... 0.5W
DWpackage .....ccovvvviiiiinninnianennnss 1w

NTpackage ........ooviviiiiiinnnennnnnns 1.3W

Storage temperature range .. .......oviir it e e —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

funct

ional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE

1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
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SN54ABT862, SN74ABT862
10-BIT BUS TRANSCEIVERS

WITH 3-STATE OUTPUTS
OCTOBER 1992
recommended operating conditions (see Note 2)
SN54ABT862 | SN74ABT862 UNIT
MIN MAX| MIN MAX
Vee Supply voltage 4.5 5.5 4.5 55 \
ViH High-level input voitage 2 2 v
ViL Low-level input voltage 0.8 0.8 \
) Input voltage 0 Vee 0 Vee v
lox High-level output current -24 32| mA
oL Low-level output current 48 64 mA
At/Av Input transition rise or fall rate | Outputs enabled 5 5| nsV
TaA Operating free-air temperature -55 125 —40 85 °C

NOTE 2: Unused or floating pins (input or I/O) must be held high or low.

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

Ta=25°C SN54ABT862 | SN74ABT862
PARAMETER TEST CONDITIONS UNIT
MIN TYP! MAX| MIN MAX| MIN MAX
Vik Vec =45V, lj==18 mA -1.2 -1.2 -1.2 \
Vec=45Y, log =—3 mA 25 25 25
Vec=5V, loH =—3mA 3 3 3
Vou v
Vec =45V, loH =—24 mA 2 2
Vec=45V, lon=—-32mA 2% 2
Vee =45V, loL =48 mA 0.55 0.55
VoL Vv
Veg=4.5V, loL = 64 mA 0.55% 0.55
I Vec =55V, Control inputs =1 1 +1 WA
! V| = Vg or GND Aor B ports £100 =100 2100
lozn® Vec =55V, Vo=27V 50 50 50| pA
loz 8 Vec=56.5V, Vo=05V —-50 -50 -50| pA
lorr Vec=0V, ViorVo=4.5V +100 100 | pA
IcEX Vcc=55V, Vo=55V  [Outputs high 50 50 50| pA
Io¥ Veg=55V, Vo=25V -50 -100 -180| -50 —180| -50 -180| mA
Vecc=55V, Outputs high 1 250 250 250 pA
lcc lo=0, AorBports | Outputs low 24 30 30 30| mA
V| =Vcc or GND Outputs disabled 05 250 250 250 | uwA
Vec=55V, Data inout Outputs enabled 15 15 1.5
Oneinputat 3.4 V, | Datainpuls -
# ’
Alge Other inputs at Outputs disabled 0.05 0.05 005| mA
Vccor GND Control inputs 1.5 1.5 1.5
C Vi=25Vor05V Control inputs 4 pF
Cio Vo=25Vor05V A or B ports 7 pF
t Alltypical values are at Vg = 5 V.
% On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ The parameters lgzy and oz include the input leakage current.
1T Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
Togs %
INSTRUMENTS
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SN54ABT862, SN74ABTS62
10-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

o 7V
O 0
From Output pen
Under Test GND
C_ =50 pF
(see Note A)

LOAD CIRCUIT FOR OUTPUTS

Input
(see Note B)

tpLH ‘_lh_dl
[

1 — == Voy
Output 1.5V 15V
Vo.

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

1.5V

NOTES: A. C_includes probe and jig capacitance.

TEST S1
teLn/teHL Open
trLz/tez1 7V
teuz/tezn Open

Qutput
Control
(low-level
enabling)

I
Output [ | |_ )
Waveform 1 15V VoL +0.3V
Stat7v | ot

(see Note C)

Output

form 2 | Vo oay
Waveform Von~0.3V

S1 at Open 1.5V
(seeNoteC) ___ [/ — — — — ~0V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 Q, t, < 2.5 ns, ;< 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN54ABT863, SN74ABT863

9-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS
D3789, FEBRUARY 1991-REVISED OCTOBER 1992
¢ Space-Saving Package Option: SN54ABT863. . . JT PACKAGE
Shrink Small-Outline Package (DB) SN74ABTEE3. .. %% 31"; OR NT PACKAGE
Features EIAJ 0.65-mm Lead Pitch (TOP VIEW)
* State-of-the-Art EPIC-IIB ™ BICMOS Design oeEaTll1 7 24[] Vee
Significantly Reduces Power Dissipation INTIE 23[] B1
° ESD Protection Exceeds 2000 V Per A2(]3 22]] B2
MIL-STD-883C, Method 3015; Exceeds A3[] 4 21]] B3
200 V Using Machine Model (C = 200 pF, A4lls 20[] B4
R=0) A5[| s 19[] BS
° Latch-Up Performance Exceeds 500 mA Per As(l7 18[] B6
JEDEC Standard JESD-17 Ar(ls  17[]B7
* Typical Vo_p (Output Ground Bounce) <1V A8llo  1s[lB8
atVee = 5V, Ty = 25°C A9E 10 ‘5%39
OEBAZ[| 11 14]] OEAB2
® High-Drive Outputs (-32-mA loy,
64-mA Ioy) GNDfl12  13]] OEABT
® Package Options Include Plastic
Small-Outline Packages, Ceramic Chip SNS4ABT863 . . . FK PACKAGE
Carriers, and Standard Plastic and Ceramic (TOP VIEW)
300-mil DIPs <
- i O 8 - o
description dzl0z>a &
A/ LILIL LI U]
The 'ABT863 is a 9-bit transceiver designed for A3[]s 4821 37 2625 B3
asynchronous communication between data A4ll6 24[1 B4
buses. The control functionimplementation allows As[]7 23[] B5
for maximum flexibility in timing. Nclls 22[] NC
These devices allow data transmission from the A A8 []9 21[f B6
bus to the B bus or from the B bus to the A bus A7 aw 20[] B7
depending upon the logic levels at the A8 “12 1314 15 16 171319[ B8
output-enable (OEAB and OEBA) inputs. [T e | e | e T e T T
=) O [
The outputs are in the high-impedance state < g % Z|3 % @
during power-up and power-down conditions. The o} 818

outputs remain in the high-impedance state while

the device is powered-down. NC —No internal connection

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

The SN74ABT863 is packaged in TI's shrink small-outline package (DB), which provides the same /O pin count
and functionality of standard small-outline packages in less than half the printed-circuit-board area.

The SN54ABT863 is characterized for operation over the full military temperature range of —55°C to 125°C. The
SN74ABT863 is characterized for operation from —40°C to 85°C.

EPIC-1IB is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW Information concems products In the formative or Copyright © 1992, Texas Instruments Incorporated
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SN54ABT863, SN74ABT863

9-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS
D3789, FEBRUARY 1991-REVISED OCTOBER 1992
FUNCTION TABLE
INPUTS
OPERATION
OEAB1 OEAB2 OEBAT OEBAZ
L L L L .Latch Aand B
L L H X
AtoB
L L X H
H X L L
Bto A
X H L L
H X H X
H X X H .
Isolation
X H X H .
X H H X
logic symbolt logic diagram (positive logic)
1
—(d
1 [ oFBAT - :)_
11 EN1 OEBAZ ——(
oeBRz — OERBT 220
LN 14 =
OEABT 1a EN2 OEABZ —C »
OERBZ —
o 2 -1 C B ~N
3 1 2V 22
A2 —dat—>— —<4—>»— B2
4 21 l/
A3 —5—4—>— ——1—’-—-2;- B3
A4 -;——4—>—-— —<—>Tg B4 ‘
v
A5 7—4—)— —4—’7 BS \ /
A6 8—4—’—— —Q—PT B6
A7 - - B7 To 8 Other Channels
A8 —1—6—4—>— —Q—T B8
A9 —<€—p—] —<¢—>»——— B9
1 This symbol Is in accordance with ANSI/IEEE Std 91-1984 and
|IEC Publication 617-12.
Pin numbers shown are for DB, DW, JT, and NT packages.
Texas W
EXAS
INSTRUMENTS
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SN54ABT863, SN74ABT863
9-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

D3789, FEBRUARY 1991-REVISED OCTOBER 1992

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

SUPPly VOEGE FaNGE, VoG « o vttt e et e ettt e e e e e e -05Vto7V
Input voltage rangs, V) (except /O ports) (seeNote 1) ...........ociiiiiiiiiiiiinn. -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -0.5Vto 5.5V
Current into any output in the low state, Ig: SN54ABT863 ...........ccccviieiiiniennineennn.. 96 mA
SN74ABTBE3 .....coiviiieiii i 128 mA

Input clamp current, Lk (Vi< 0) .ottt e it e -18 mA
Output clamp current, lox Vo <0) ....ovvvvivinenns. e, e —-50 mA
Maximum power dissipation at T4 = 55°C (in still air): DBpackage .................coovviiien., 0.5W
DWopackage .......ovviviniiien i 1W

NTpackage ...........ccovviiviiiinnn. 1.3W

Storage temperature range ...ttt e —65°C to 150°C

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

NOTE

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

recommended operating conditions (see Note 2)

SN54ABT863 | SN74ABT863 UNIT
MIN MAX| MIN MAX
Vee Supply voltage 45 5.5 45 55 Vv
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
Vi Input voltage 0 Veo 0 Vge \
loH High-level output current —-24 —32 mA
loL Low-level output current 48 64| mA
AY/AvV Input transition rise or fall rate | Qutputs enabled 5 5| nsV
Ta Operating free-air temperature -55 125 —40 85 °C
NOTE 2: Unused or floating pins (input or I/0) must be held high or low.

TEXAS QP
INSTRUMENTS
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SN54ABT863, SN74ABT863
9-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

D3789, FEBRUARY 1991-REVISED OCTOBER 1992

electrical characteristics over recommended operating free-air

otherwise noted)

temperature range (unless

Ta =25°C SN54ABT863 | SN74ABT863
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX| MIN MAX| MIN MAX
Vik Vec=45V, | =-18 mA -1.2 -1.2 -1.2 \'
Voo =45V, lon =—3 MA 25 25 25
Vec=56V, loy =—-3mA 3 3 3
Von v
Vec =45V, loH =—24 mA 2 2
Vec=45V, loy =-32 mA 2% 2
Vec=45V, loL =48 mA 0.55 0.55
VoL \
Vec =45V, loL = 64 mA 0.55% 0.55
| Vec=55V, Control inputs +1 =1 =1 uA
' V) = Ve or GND Aor B pors £100 =100 £100
lozn® Vec=55V, Vo=27V 50 50 50 A
lozt8 Vec=55V, Vo=05V -50 -50 -50 pA
lorr Vec=0V, ViorVo=45V +100 +100 | pA
Icex Vec=55V, Vo=55V | Outputs high 50 50 50| pA
oY Vec =55V, Vo=25V -50 -100 -180| -50 -180| -50 -180| mA
Vec=5.5V, Outputs high 1 250 250 250 | pA
Icc lo=0, AorBports | Outputs low 24 30 30 30| mA
V| =Vcg or GND Outputs disabled 0.5 250 250 2501 pA
Vec=55V, Data inouts Outputs enabled 1.5 1.5 1.5
Oneinputat 3.4V, | Patainpu "
#
Algc Other inputs at Outputs disabled 0.05 0.05 0.05| mA
Vee or GND Control inputs 1.5 1.5 1.5
G Vi=25Vor05V Control inputs 4 pF
Cio Vo=25Vor05V A or B ports 7 pF

t All typical values are at Vgg = 5 V.

* On products compliant to MIL-STD-883, Class B, this parameter does not apply.
S The parameters Igzy and lgz._ include the input leakage current.
¥ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.

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

Vee=5V,
FROM TO o SN54ABT863 | SN74ABT863
PARAMETER (INPUT) (OUTPUT) Ta=25°C UNIT

MIN TYP MAX MIN MAX| MIN MAX
tpLH AorB BorA 1.3 33 49| 13 13 s3]

tPHL 1.2 382 44| 1.2 1.2 5.2

t 1.3 3.7 5 1.3 1.3 6.5
PzH OEAB or OEBA BorA ns

tpzL : 22 486 6| 22 22 73
tehz OEAD or OEBA BorA 3 5 65 3 3 7.1 ns

tpiz 25 48 66| 25 25 6.8

Qi;
TEXAS YW
INSTRUMENTS
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SN54ABT863, SN74ABT863
9-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

D3789, FEBRUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

o 7V
(o}
From Output Open
Under Test GND
CL =50 pF
(see Note A)

LOAD CIRCUIT FOR OUTPUTS
Input e\ ———— v
(see Note B) 15V 1.5V
| oV
|
o ] r
LU | H_‘I— tpHL
|
| ——=— Vou
Output 1.5V 15V
VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C, includes probe and jig capacitance.

TEST S1
toLn/teHL Open
tpLz/tpzL 7v
tprz/tpzn Open

Output
Control
(low-level
enabling)

Qutput
Waveform 1
Stat7Vv
(see Note C)

Output
Waveform 2
S1 at Open
(see Note C)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, = 50 Q, t; < 2.5 ns, ty< 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS *’?
INSTRUMENTS
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SN54ABT2952, SN74ABT2952

OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS

D3664, NOVEMBER 1990-REVISED OCTOBER 1992

¢ Space-Saving Package Option:

Shrink Small-Outline Package (DB)
Features EIAJ 0.65-mm Lead Pitch

¢ State-of-the-Art EP/C-11B ™ BiCMOS Design

Significantly Reduces Power Dissipation

® ESD Protection Exceeds 2000 V Per

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

¢ Latch-Up Performance Exceeds 500 mA Per

JEDEC Standard JESD-17

* Two 8-Bit Back-to-Back Registers Store

Data Flowing in Both Directions

® Noninverting Outputs
® Typical Vg p (Output Ground Bounce) <1V

atVeec =5V, Ta =25°C

® Package Options Include Plastic

Small-Outline Packages, Ceramic Chip
Carriers, and Standard Plastic and Ceramic
300-mil DIPs

description

The 'ABT2952 consists of two 8-bit back-to-back
registers that store data flowing in both directions
between two bidirectional buses. Data on the Aor
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.

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

SN54ABT2952. . . JT PACKAGE
SN74ABT2952... DB, DW, OR NT PACKAGE

(TOP VIEW)
Bal[+ Y 24]] Vee
B7[]|2 23[] A8
B6[|3 22[] A7
B5[|4 21[] A6
B4[ls 20[] A5
B3[|s 19]] A4
B2[|7 18[] A3
B1[]s 17[] A2

OFEAB[]o 16]] A1

CLKAB[[10  15|] OEBA
TEAB [] 11 14[] CLKBA
GND[J12  13[]CEBA

SN54ABT2952. . . FK PACKAGE

(TOP VIEW)
© N Q 8 N
omomZ > <<
/ L)L JU L]

4 321 282726
B5[]5 25[] A6
B4[] 6 24[] A5
B3[]7 23[] A4
NC[] 8 22[INC
B2[] ¢ 21[J A3
B1[] 10 20[] A2

OEAB[] 11 19[] A1

12 13 14 15 16 1718

f v | o 1 v ¥ o 3 ot ¥ e 1 oo |

oD@ oL < I<

TN
O

3] ()

NC - No internal connection

The SN74ABT2952 is packaged in TI's shrink small-outline package (DB), which provides the same /O pin
count and functionality of standard small-outline packages in less than half the printed-circuit-board area.

The SN54ABT2952 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74ABT2952 is characterized for operation from —40°C to 85°C.

EPIC-1IB is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW information concerns products In the formative or

Copyright © 1992, Texas Instruments Incorporated

design phase of development. Characteristic data and other i
spacifications are design goals. Texas instruments reserves the right to T
change or discontinue thess products without notice. l ms
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SN54ABT2952, SN74ABT2952
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

D3664, NOVEMBER 1990-REVISED OCTOBER 1992

FUNCTION TABLE!

INPUTS OUTPUT
TEAB CLKAB OEAB A B
H X L X Bo'
X L L X Bo}
L 1 L L L
L 1 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 CEBA, CLKBA, and OEBA.

# Level of B before the indicated steady-state input
conditions were established.

logic symbolS

OEBA — D EN3
CEBA —1———5 G1
CLKBA —— > 1C5
OEAB 2 N EN4
TEAB ———— N G2
CLKAB ———— 1> 2¢C6

Al ——t V3 1 5D
6D 1 3%

A3 ———<4>—
A4 ——>—
A5 ———4>—
A6 ——4>—
A7 —4>—]
A8 ——4>—

§ This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for DB, DW, JT, and NT packages.

LI

B1

B2
B3
B4
BS
B6
B7
B8

TEXAS *i?
INSTRUMENTS
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SN54ABT2952, SN74ABT2952
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

D3664, NOVEMBER 1990-REVISED OCTOBER 1992

logic diagram (positive logic)

)
)
10 _/
CLKAB
9
OEAB o[>
CEBAE—— D_
CLKBA

5
OEBA — OD
b c1<—e
16 «— o8
Al ——0—5‘ 1D < B1
*—> c1 q
1D 7
v vy v
\ /
\4
To 7 Other Channels

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

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

Supply VORAGE raNGe, VoG .+t vttt it e e i e e -05Vto7V
Input voltage range, V) (except I/O ports) (see Note 1) ........c.ooiiiiiiiiiiiinannn, -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -05Vto55V
Current into any output in the low state, lg:  SNS4ABT2952 .......ccviiiniiiiiiiiinneiniiennes 96 mA
SN74ABT2952 ......cvveriitiiinienninieenns 128 mA

Input clamp current, Ik (Vi< 0) oo e e e e s -18 mA
Output clamp current, lok (VO < 0) v v ervr ittt e i e et e e e eens —-50 mA
Maximum power dissipation at Ta = 55°C (in still air): DB package .............................. 0.5W
DWpackage ........cooviviiniiiennnnnn, 1W

NTpackage ................coviuiinnnn 1.3W

Storage temperature range ........... e e e e et —65°C to 150°C

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

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

TExas ‘V
INSTRUMENTS
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SN54ABT2952, SN74ABT2952
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

D3664, NOVEMBER 1990-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT2952 | SN74ABT2952 UNIT
MIN MAX MIN MAX

Vce Supply voltage 4.5 5.5 45 5.5 \'
ViH High-level input voltage : 2 2 Vv
ViL - Low-levelinput voltage 0.8 0.8 \
\ Input voltage 0 Vee 0 Vee \'
lon High-level output current —24 32| mA
loL Low-level output current 48 64 mA
At/Av Input transition rise or fall rate | Outputs enabled 10 10| nsV
Ta Operating free-air temperature —55 125 -40 85 °C

NOTE 2: Unused or floating pins (input or I/O) must be held high or low.

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

Ta=25°C SN54ABT2952 | SN74ABT2952
PARAMETER TEST CONDITIONS UNIT
MIN TYP! MAX MIN MAX MIN MAX
Vik V=45V, I=—18 mA -1.2 -1.2 -1.2 v
Vec=45V, lon =-3mA 25 2.5 25
Vec=5V, loH =—3 mA 3 3 3
VOH \
Vec=45V, loy =~24 mA 2 .2
Vec=45V, loy =-32mA 2% 2
Vec=45V, loL =48 mA 0.55 0.55
VoL \"
Veg=4.5V, loL = 64 mA 0.55% 0.55
" Vec=55V, Control inputs =1 =1 =1 vA
V| =Vgc or GND A or B ports +100 =100 +100
lozn$ Vec=55V, Vo=27V 50 50 50| pA
loz 8 Vcc=55V, Vo=05V -50 -50 —50 | pA
loFr Vee=0V, ViorVg=45V =100 +100 | pA
lcex Vec=55V, Vo =55V |Outputs high 50 50 50 | pA
oY Ve =55V, Vo=25V -50 -100 -180| -50 -180| -50 -180| mA
V=55V, Outputs high 1 250 250 250 [ A
lcc lo=0, Aor B ports | Outputs low 24 35 35 35| mA
V| =Vgc or GND Outputs disabled 05 250 250 250 | pA
Vcc=5.5V,Oneinputat3.4V,
Alec” Other inputs at Vgg or GND 18 18 15[ mA
Ci Vi=25Vor0.5V Control inputs 35 pF
Cio. Vo=25Vor0.5V A or B ports 7.5 pF

-1 All typical values are at Vg = 5 V.

% On products compliant to MIL-STD-883, Class B, this parameter does not apply.

§ The parameters lozy and Iz, include the input leakage current.

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

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

TEXas JJ
INSTRUMENTS
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SN54ABT2952, SN74ABT2952
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

D3664, NOVEMBER 1990-REVISED OCTOBER 1992

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

Vec=5V, i
SN54ABT2952 { SN74ABT2952
Ta =25°C UNIT
MIN MAX MIN MAX MIN MAX
felock Clock frequency 0 150 0 150 0 150 | MHz
) CLK high 3 3 3 :
e Pulse duration CLK low 35 35 35 ne
i 4
Ao I : 3 3
tsu Setup time before CLK? - ns
. High 3.5 3.5 3.5
CE
Low 25 2.5 25
AorB 0 0 0
t Id ti LK
h Hold time after CLKt TE o o 5 ns
Texas %
EXAS
INSTRUMENTS
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SN54ABT2952, SN74ABT2952
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

D3664, NOVEMBER 1990-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

7V
! O TEST S1
O Open tpLn/t Open
From Output P t’;gt:::: 7p v
Under Test GND tprz/tpzH Open
Cp_=50pF
(see Note A)
t —H
LOAD CIRCUIT FOR OUTPUTS r v I
| 3V
Input 1.5 VX X1 S5V
-\ 3V ov
Timing Input ' \1_5 v ov VOLTAGE WAVEFORMS
| | __T"-—_ PULSE DURATION
I tsu th |
| I 3V
Data Input X.s v X1 S5V Output
ov Control
VOLTAGE WAVEFORMS gz:‘b'l‘l’r‘l’ °)'
SETUP AND HOLD TIMES 9
______ 3v Output
Input Waveform 1
1.5V ! 1.5V ov Stat7V l‘_
] (see Note C) tpHz—P
torr —le—»! | PHZ
PLH | —¥— o tezn P [ |
| [ w ?utput | _ __ __ _ Von
— vV aveform2 -/ )( -
! , oH S1atOpen 15V Vou—03V

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C includes probe and jig capacitance.

TN

(see Note C)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, = 50 Q, t; < 2.5 ns, {y< 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS "?
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SN54ABT2952A, SN74ABT2952A

OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS

D4511, AUGUST 1992-REVISED OCTOBER 1992

Space-Saving Package Option:
Shrink Small-Outline Package (DB)
Features EIAJ 0.65-mm Lead Pitch

State-of-the-Art EPIC-11B ™ BiCMOS Design
Significantly Reduces Power Dissipation

ESD Protection Exceeds 2000 V Per
MIL-STD-883C, Method 3015; Exceeds

200 V Using Machine Model (C = 200 pF,

R =0)

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

Two 8-Bit Back-to-Back Registers Store
Data Flowing in Both Directions
Noninverting Outputs

Typical VgL p (Output Ground Bounce) <1V
atVee =5V, Ty =25°C

Package Options Include Plastic
Small-Outline Packages, Ceramic Chip

Carriers, and Standard Plastic and Ceramic
300-mil DIPs

description

The 'ABT2952A consists of two 8-bit back-to-back
registers that store data flowing in both directions
between two bidirectional buses. Data on the A or
B bus is stored in the registers on the low-to-high
transition of the clock (CLKAB or CLKBA) input
provided that the clock-enable (CEAB or CEBA)
input is low. Taking the output-enable (OEAB or
OERBA) input low accesses the data on either port.

To ensure the high-impedance state during power '

up or power down, OE should be tied to V¢
through a pullup resistor; the minimum value of the
resistor is determined by the current-sinking
capability of the driver.

SN54ABT2952A.. . . JT PACKAGE
SN74ABT2952A . .. DB, DW, OR NT PACKAGE

(TOP VIEW)
B8 [|1 U24]Vcc
B7[l2 23[] A8
Be[|s 22[] A7
B5[|4 21[] A6
B4[]s 20[] A5
B3[|s 19]] A4
B2[|7 18[] A3
B1[]s 17[] A2
OEAB[|e 16[] A1
CLKAB[|10  15[] OFBA
TEAB (] 11 14[] CLKBA
GND[]12  13[]JCEBA

SN54ABT2952A . . . FK PACKAGE

(TOP VIEW)
Q
ONoO O O~
DOmZ>S <<
P gL " ] "S ] S | S} S ) S_— -
4 32 1 282726
B5[] 5 25[] A6
B4fl 6 24[] A5
B3[]7 23[] A4
NC[] 8 22[] NC
B2[] 9 21[] A3
B1[] 10 20[] A2
OEAB([] 11 19[] A1
12 1314 15 16 1718
| s o o e o e |
FEEREE:
SHEZHCMm
| O
[3) (3]

NC - No internal connection

The SN74ABT2952A is packaged in Tl'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 SN54ABT2952A is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74ABT2952A is characterized for operation from —40°C to 85°C.

EPIC-11B is a trademark of Texas Instruments Incorporated.

UNLESS OTHERWISE NOTED this document contalns PRODUCTION Copyright © 1992, Texas Instruments Incorporated
e e ]

specifications per omo axas Instrum Ird warral

o Lo include testing of all ’lms

P INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-227



SN54ABT2952A, SN74ABT2952A

OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS
D4511, AUGUST 1992-REVISED QCTOBER 1992
FUNCTION TABLE!
INPUTS OUTPUT
TEAE CLKAB OEAB A B

H X L X Bt

X L L X Bot

L 1 L L L

L 1 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 CEBA, CLKBA, and OEBA.

% Level of B before the indicated steady-state input
conditions were established.

logic symbolS

§ This symbol is in accordance with ANSI/IEEE Std 91-198
Pin numbers shown are for DB, DW, JT, and NT packages.

EN3
G1
+> 1C5
EN4
G2

> 2C6

v3 1
6D 1

5D
av

JIAIARE

4 and IEC Publication 617-12.

B1

B2
B3
B4
B5
B6
B7
B8

TEXAS‘!’P
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SN54ABT2952A, SN74ABT2952A
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

D4511, AUGUST 1992-REVISED OCTOBER 1992

logic diagram (positive logic)

-1
)

10

)
|/

CLKAB

9
OEAB OD

13

CEBA

14 } :
CLKBA
OEBA —2 OD
> c1<t—o
A1 22 '_5‘ 1D , 2 B

-~

*—1> Ci L
1D ]
v vy v
\ /
Ve

To 7 Other Channels

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

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

SUPPIY VOB FaNGE, VG ottt v ettt ettt ettt et et et et -05Vto7V
Input voltage range, V| (except I/O ports) (see Note 1) ........covviiriiiiiiniiiiinnn.. -0.5Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -0.5Vto5.5V
Current into any output in the low state, lg:  SN54ABT2952A ..........ccviiiiniiianininnennns 96 mA
SN74ABT2952A .. ..ottt 128 mA

Input clamp current, Ik (V1< 0) .ottt e e e e e -18 mA
Output clamp current, Iok (Vo < 0)  « ottt te e it —50 mA
Maximum power dissipation at T = 55°C (in still air): DBpackage ..............ccvvevieeniennnn. 0.5W
DWpackage .......ooovviiiniiiiiinnnnnnns 1W

NTpackage .........covvvviiiiiinnnnnn. 1.3W

Storage temperature range .. ......ovetiie ittt it e e e —65°C to 150°C

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

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

TEXAS "?
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SN54ABT2952A, SN74ABT2952A
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

D4511, AUGUST 1992-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SNS4ABT2952A | SN74ABT2952A UNIT
MIN MAX MIN MAX

Vee Supply voltage 4.5 55 4.5 5.5 \
ViH High-level input voltage 2 & 2 v
ViL Low-level input voltage A 08 08| Vv
\ Input voltage 0.% Vgg 0 Vee \'
lon High-level output current K& -24 -32 mA
loL Low-level output current A3 48 64| mA
AYAv  Input transition rise or fall rate | Outputs enabled Fal 10 10| nsV
Ta Qperating free-air temperature —55 125 | —40 85| °C

NOTE 2: Unused or floating pins (input or i/0) must be held high or low.

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

PARAMETER TEST CONDITIONS Ta=25°C SN54ABT2952A | SN74ABT2952A UNIT
MIN TYPt MAX MIN MAX MIN MAX
Vi Vec=45V, I =-18 mA -1.2 -1.2 -1.2 \
Vec=45V, loH=—3mA 25 25 2.5
Veec=5V, loy =~3mA 3 3 3
VoH \
Vec=45V, lon =—24 mA 2 2
Vec=45V, lon=-32mA 2% 2
Vec=45V, loL = 48 mA 0.55 0.55
Vou \'
Vec=45V, loL = 64 mA 0.55% & 0.55
A Vee=5.5V, Control inputs +1 et +1 WA
V| =Vgc or GND Aor B ports =100 ,ﬁgﬂ 00 +100
lozn® Vec=55V, Vo=27V 50 J‘Qv 50 50 | pA
loz § 1Vec=55V, Vo=05V -50 L»  -50 -50 | pA
lorr Vec=0V, ViorVgs4.5V +100 ,;é:)w +100 | pA
lcex Veg=55V, Vo=55V |Outputs high 50| 4 50 50 | upA
Io¥ Vec=55V, Vo=25V -50 -100 -180| =-50 -180| -50 -—180[ mA
Vee =55V, Outputs high 1 250 250 250 | pA
lec lo=0, A or B ports | Outputs low 24 35 35 35| mA
V) =Veg or GND Outputs disabled 05 250 250 250 | pA
Vec =55V, Oneinputat3.4V,
Alec” ther inputs at Vgg or GND 15 18 151 mA
C Vj=25Voros5Vv Control inputs 35 pF
Cio Vo=25Vor05V A or B ports 7.5 pF

1 All typical values are at Veg = 5 V.
# On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ The parameters loz and loz include the input leakage current.

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

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

PRODUCT PREVIEW Information concerns products in the formative or
design phase of development. Characteristic dsta and other
sﬁ:clﬂuuom are design goels. Texas Instruments reserves the right to
cf

ngs or discontinue these products without notice.
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SN54ABT2952A, SN74ABT2952A
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

D4511, AUGUST 1992-REVISED OCTOBER 1992

timing requirements over recommended ranges of supply voltage and operating free-air

temperature (unless otherwise noted) (see Figure 1)

Vec=5V,
SN54ABT2952A | SN74ABT2952A
Ta=25C UNIT
MIN MAX MIN MAX MIN MAX
faock  Clock frequency 0 150 0, 150 ) 150 | MHz
tw Pulse duration CLK high or low 3.3 3.3% 3.3 ns
) AorB High or low 25 25 25
tsu Setup time before CLK? TE High or Tow 3 ,:3,, g 3 ns
) AorB 1.5 15 1.5
th Hold time after CLK? TE > 2 > ns

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

Vee =5V,
PARAMETER FROM T0 ch P SN54ABT2052 | SN74ABT2052A | |
(INPUT) (OUTPUT) AZ
MIN TYP MAX MIN  MAX MIN  MAX
fmax 150 150 150 MHz
[ 2 . 5.2 2y . 63 2 5.9
FLH CLKAB or CLKBA BorA 33 EIEY ns
[ 25 4 6.1 25 4 6.8 25 6.3
tpzH 15 32 47| 55 57 1.5 5.6
OEBA or OEAB AorB £ ns
tpzL 2 37 57| W@ 6.7 2 6.6
tpHz OEBA or OEAD AorB 1.5 3.5 5.1 1.5 6.5 1.5 6.4 ns
[ 15 34 59 15 6.7 1.5 6.2
PRODUCI' PREVIEW information concems products in the formative or
:rngo or dluomlnuo%cgu products without notice. 4 ’Ims
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SN54ABT2052A, SN74ABT2952A

OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS

D4511, AUGUST 1992-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

From Output
Under Test
CL=50pF

(see Note A)

LOAD CIRCUIT FOR OUTPUTS
-\ 3V
Timing Input 15V

1 N\ e - 0V

| > | !

} teu th |
1 | 3V

Data Input X1 S5V X1 S5V
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
______ 3v
Input 15V 15V
i | ov
tpLn ——
| I H_‘_“l_ tPHL
I ——— Vou
Output 1.5V 1.5V
VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C includes probe and jig capacitance.

TEST S1
tpLH/tPHL Open
toLz/tpz. 7V
tenz/tpzH Open
< tw ——¥
| | o
Input 1.5 \X X1 5V
oV
VOLTAGE WAVEFORMS
PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Stat7Vv
(see Note C)

t

Output
Waveform 2
S1 at Open
(see Note C)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the followmg characteristics: PRR < 10 MHz, Z, =50 Q, t, s 2.5 ns, 1< 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS “!
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SN54ABT2953, SN74ABT2953
OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS
D3790, FEBRUARY 1991-REVISED OCTOBER 1992
® Space-Saving Package Option: SN54ABT2953. . . JT PACKAGE
Shrink Small-Outline Package (DB) SN74ABT2953... gg-le‘g. OR NT PACKAGE
Features EIAJ 0.65-mm Lead Pitch 4 W)
¢ State-of-the-Art EPIC-11B ™ BiCMOS Design Bs(]1 U 241V
Significantly Reduces Power Dissipation sz 2] Agc
- ® ESD Protection Exceeds 2000 V Per B6 (|3 22[] A7
MIL-STD-883C, Method 3015; Exceeds B5[]4 21[] A6
200 V Using Machine Model (C = 200 pF, ~ Bafls 20[] A5
R=0) B3(]s 19]] A4
¢ Latch-Up Performance Exceeds 500 mA Per B2(|7 18[] A3
JEDEC Standard JESD-17

* Two 8-Bit, Back-to-Back Registers Store
Data Flowing in Both Directions

® Inverting Outputs

® Typical Vop (Output Ground Bounce) <1V
atVec =5V, Tp =25°C

* Package Options Include Plastic SN54ABT2953.. . . FK PACKAGE

Small-Outline Packages, Ceramic Chip (TOP VIEW)
Carriers, and Standard Plastic and Ceramic Or® O S0~
300-mil DIPs , 2325;::
: 4 321 282726
description B5[] 5 25[] A6
6
The 'ABT2953 consists of two 8-bit back-to-back :; % 7 :;E 22
registers that store data flowing in both directions Nc [l 22[ NG
between two bidirectional buses. Data on the A or B2f] 9 210 A3
B bus is stored in the registers on the low-to-high B1[j 10 20[] A2
transition of the clock (CLKAB or CLKBA) input oEAB[] 11 1] A1
provided that the clock-enable (CEAB or CEBA) 12 1314 15 16 1718
input is low. Taking the output-enable (OEAB or ';“'";"3:‘:":
OEBA,) input low accesses the data on either port. g E z ZIE g @
To ensure the high-impedance state during power o °5

up or power down, OE should be tied to Voo
through a pullup resistor; the minimum value of the
resistor is determined by the current-sinking
capability of the driver.

NC — No internal connection

The SN74ABT2953 is packaged in TlI'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 SN54ABT2953 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74ABT2953 is characterized for operation from —40°C to 85°C.

EPIC-IIB is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW Information concerns products in the formative or Copyright © 1992, Texas Instruments Incorporated

e R M *ip
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SN54ABT2953, SN74ABT2953

OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS
D3790, FEBRUARY 1991-REVISED OCTOBER 1992
FUNCTION TABLE?
INPUTS OUTPUT
TEAB CLKAB OFEAE A B

H X L X Bo¥

X L L X Bo*

L t L L H

L t L H L

X X H X Y4

1 A-to-B data flow Is shown; B-to-A data flow is similar
but uses CEBA, CLKBA, and OEBA.

# Level of B before the indicated steady-state input
conditions were established.

logic symbol$

EN3
G1

> 1¢5
EN4
G2

> 2C6

v3 1 5D

6D 1 4v

HiAiARH

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

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

B1

B2
B3
B4
B5
B6
B7
B8

TEXAS*’?

INSTRUMENTS
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SN54ABT2953, SN74ABT2953
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

D3790, FEBRUARY 1991-REVISED OCTOBER 1992

logic diagram (positive logic)

1 ‘
cm——-—c}

10 | J
CLKAB
9
OEAB O[>
-7, L 3___
CLKBA
OEBA —1>

A

N c1<t—o
16 8
Al ——-1»05< D © B1

—> C1 ¢
1D -
v vw v
\ /
Vv
To 7 Other Channels

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

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

Supply vOltage range, VG - vt vt e ee e et te i ne e -05Vto7V
Input voltage range, V| (except I/O ports) (seeNote 1) .............cccviiiiiiiniinen... -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -05Vto55V
Current into any output in the low state, Ig:  SN54ABT2953 ..........ccooiiiiiiierininnannn. 96 mA
SN74ABT2953 ... .iiiiiiiiiiii e 128 mA

Input clamp current, ik (V) < 0) oot i e e et e e -18 mA
Output clamp current, ok (VO < 0) .+ ovvitintii it e i ittt e e i eaeenens -50 mA
Maximum power dissipation at T = 55°C (in still air): DBpackage .............coviviiiiiieennn. 05w
‘ DWopackage .......ooovviinneniiieniunnnns 1w
NTpackage ...........ccoviiiinenennnnnn 1.3W

Storage temperature raNge . ......vvvtiiiri ettt ettt ey —-65°C to 150°C

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

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

TExXas 3@
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SN54ABT2953, SN74ABT2953
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

D3790, FEBRUARY 1991-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT2953 SN74ABT2953

MIN MAX MIN MAX UNIT
Vee Supply voltage 45 55 4.5 5.5 \
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 v
Vi Input voltage 0 Vece 0 Vce \
loH High-level output current —24 -32 mA
loL Low-level output current 48 64| mA
At/AV Input transition rise or fall rate | Qutputs enabled 10 10| nsV
TA Operating free-air temperature -55 125 -40 85 °C

NOTE 2: Unused or floating pins (input or I/O) must be held high or low.

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

Ta=25°C SN54ABT2953 | SN74ABT2953
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX MIN MAX MIN MAX
Vik " |Vec=45V, lj=-18 mA -1.2 -1.2 -1.2 \%
Vgc=4.5V, loy==3 mA 25 2.5 2.5
Vec=5V, log=-3mA 3 3 3
VoH \
Vec=45V, loy =—24 mA 2 2
Vec=45V, loH =~32mA 2% 2
Vec=45V, loL =48 mA 0.55 0.55
VoL Vv
Vec=45V, loL =64 mA 0.55% 0.55
W Vec=55V, Control inputs =1 1 +1 wA
V| =Vgc or GND A or B ports +100 +100 +100
lozn$ Vec=55V, Vo=27V 50 50 50| pA
loz. 8 Vec =55V, Vo=05V —50 —-50 -50 | uA
lorr Veg=0V, ViorVpo=s45V +100 =100 | pA
IcEX Voc=5.5V, Vo=5.5V | Outputs high 50 50 50 [ uA
Io? Vec=55V, Vo=25V -50 -100 -180| -50 —180 -50 -180 [ mA
Vce=55V, Outputs high 1 250 250 250 | pA
lcc lo=0, Aor B ports | Outputs low 24 35 35 35| mA
V| =Vgg or GND Outputs disabled 05 250 250 250 | pA
Vee=5.5V,Oneinputat3.4V,
Alee” Other inputs at Vg or GND 18 18 151 mA
Ci Vi=25Voro.sVv Control inputs 4 pF
Cio Vo=25Vor05V A or B ports 7 pF

1 All typical values are at Vog = 5 V.

# On products compliant to MIL-STD-883, Class B, this parameter does not apply.

§ The parameters lozy and loz, Include the input leakage current.

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

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

TEXAS ‘!?
INSTRUMENTS
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SN54ABT2953, SN74ABT2953
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

D3790, FEBRUARY 1991-REVISED OCTOBER 1992

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

Vec=5V,
SN54ABT2953 | SN74ABT2953
Ta=25°C UNIT
MIN MAX MIN  MAX MIN  MAX
felock Clock frequency 0 150 0 150 0 150 | MHz
. CLK high 3 3 3
tw Pulse duration CLKIow 35 35 35 ns
AorB High 4 4 4
Setup time before CLK1 Low 8 3 3 ns
fou P - High 35 35 35
Low 25 25 25
. AorB 0 0 0
th Hold time after CLK$ TE 5 o o ns

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

Vee =58V,
PARAMETER FROM T0 T°° 2500’ SNS4ABT2053 | SN74ABT2953 |\
(INPUT) (OUTPUT) AZ
MIN TYP MAX| MIN MAX|[ MIN MAX
fmax 150 150 150 MHz
26 5.1 6.6 26 26 7.6
tpLH CLKBA or CLKAB AorB ns
tPHL 32 57 7.2 32 3.2 8.2
1) 1 3.3 4.8 1 1 5.8
PzH OEBA or OEAB AorB ns
trzL 22 47 62 22 22 75
trrz 36 61 76| 36 36 6.1
OEBA or OEAB AorB
e or or 31 66 71| ad 31 761
Tixas
EXAS
INSTRUMENTS
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SN54ABT2953, SN74ABT2953

OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS

D3790, FEBRUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

o7V

From Output
Under Test

Cy =50pF
(see Note A)

LOAD CIRCUIT FOR OUTPUTS
- -\ 3v
Timing Input /( 1.5V

I\ —— OV

| ; | ) !

ll tsu th ]
| I 3v

Data input X1 5V X1 S5V
oV
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 3V
Input 15V 15V
i l ov
teLn e
I { H'_"ﬂl‘_ tPHL
] ——= Vou
Output 1.5V 15V
VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

O Open

GND
500Q

TEST S1
toLH/tpHL Open
tpz/tpz1 v
teHz/tpzH Open
H tw ——>
i | o
ov
VOLTAGE WAVEFORMS
PULSE DURATION
Output 3v
Control
(low-level :
enabling) _,l JI— —_———— oV
trzL j—
| | oz P |4
| |
Output ] - }—I 7 3sv
Waveform 1 | 15V VoL+0.3V
Stat7Vv ——— VoL
(see Note C) | torz-d» ¢
t
Output Pz | :‘_ I Vou
Waveform 2 VY
S1 at Open M v
(seeNoteC) _______/ . ~0V
VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR =< 10 MHz, Z, =50 Q, t; s 2.5 ns, ts 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS ‘%’?
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ABT Widebus™

Features

Enhanced AC performance over ABT octals
JEDEC standard 48-/56-pin SSOP package

New EIAJ standard Shrink Widebus ™ TSSOP
package

Flow-through package pinout organizes all
inputs on one side and all outputs on the other
side

Distributed Vg and GND pinouts

Universal bus transceiver (UBT™)
architectures

Hot-card insertion and power-up 3-state
circuitry

Tl has established an alternate source

Benefits

Improved propagation delay versus number of
outputs switching. Superior pin-to-pin output
skew; 15—20% faster speed

16, 18, or 20 bits of logic in the same space as
that of a typical octal

30% board space improvement over SSOP
Widebus™ package; meets 1.1-mm height
requirements for memory card and other thin
applications

Facilitates easy board layout; pin compatible
with popular AC/ACT Widebus™ functions

Minimized mutual coupling and 2:1
1/0-to-GND rates result in < 0.8-V
simultaneous switching noise typically

Advanced integration, as one UBT ™ can
replace nearly all common bus interface logic

Device protection for end-equipment-specific
applications such as telecom

Standardization that comes from a common
product approach

The following table lists ABT Widebus™ devices currently being evaluated for market introduction. Customers
interested in learning more about Tl's plans for these devices should contact the General Purpose Logic

Marketing hotline at (214) 997-5202.

DEVICE PIN COUNT DESCRIPTION
'ABT16265 56 12-Bit to 24-Bit Multiplexed Transceiver
'ABT16471 56 16-Bit Registered Transceiver
'ABT16472 56 18-Bit Registered Transceiver
'ABT16473 56 18-Bit Registered Transceiver
'ABT16474 56 18-Bit Registered Transceiver
'ABT16475 56 18-Bit Registered Transceiver
'ABT16533 48 16-Bit D-Type Latch
'ABT16534 48 16-Bit D-Type Flip-Flop
'ABT16544 56 16-Bit Registered Transceiver
'ABT16620 48 16-Bit Transceiver
'ABT16834 56 16-Bit Registered Transceiver
'ABT16854 56 16-Bit Registered Transceiver
'ABT16861 56 20-Bit Transceiver
'ABT16864 56 18-Bit Transceiver
'ABT16953 56 16-Bit Registered Transceiver

Widebus, Shrink Widebus, and UBT are trademarks of Texas Instruments Incorporated.



SN54ABT16240, SN74ABT16240
16-BIT BUFFERS/DRIVERS

WITH 3-STATE OUTPUTS
SCBS095A-D3956, DECEMBER 1991-REVISED OCTOBER 1992
® Members of the Texas Instruments g:zﬁﬁan %221% o \gf ::«gg\g:
Widebus ™ Family (Top.‘}l.E "
® State-of-the-Art EPIC-11B ™ BICMOS Design
Significantly Reduces Power Dissipation 1oel 1 U 48] 20E
® Latch-Up Performance Exceeds 500 mA Per 1vif] 2 a7f] 1A1
JEDEC Standard JESD-17 1v2[] 3 6] 1A2
® Typical Vg p (Output Ground Bounce) <1V GND[]4  4s]JGND
atVeg =5V, Ta = 25°C 1v3lls  44f]1A3
¢ Distributed V¢ and GND Pin Configuration 1vaf] 6 43[] 1A4
Minimizes High-Speed Switching Noise Vecll 7 42]) Ve
* Flow-Through Architecture Optimizes PCB avills a1l 2A1
Layout 2v2[]s  4of] 2a2
¢ High-Drive Outputs (-32-mA lgy, GNDE 1o % il GND
64-mA Io,) 2v3f] 11 38[]2A3
ovall12  ar[l2a4
¢ Packaged in Plastic 300-mil Shrink avill1s  ss[] 3a1
Small-Outline Packages (DL) and 380-mil av2[l 14 ssflaa2
Fine-Pitch Ceramic Flat Packages (WD) anof] 15 3a[] GND
Using 25-mil Center-to-Center Spacings aval 16  33[]3A3
. 3v4] 17 32[] 3A4
description Veell 18 31l Vee
The 'ABT16240 is a 16-bit buffer and line driver 4v1l19 s0]4A1
designed specifically to improve both the av2[J20  29f] A2
performance and density of 3-state memory GND[] 21 28[JGND
address drivers, clock drivers, and bus-oriented av3fl22  2rf[laas
receivers and transmitters. The device can be 4v4[] 2z 26[] aA4
used as four 4-bit buffers, two 8-bit buffers, or one 40E[J 24  25[] 30E

16-bit buffer. This device provides inverting
outputs and symmetrical OE (active-low
output-enable) inputs.

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

The SN74ABT16240 is packaged in TI's shrink small-outline package (DL), which provides twice the 1/O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

The SN54ABT16240 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74ABT16240 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each 4-bit buffer)

INPUTS OUTPUT
OE A Y

L H L
L L H
H X Z

Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA Information is current as of publication date. Copyright © 1992, Texas Instruments Incorporated

P‘r.od:ctdl conform to specifications per vwdlum:;:f exas h'"fmﬂ:"}' @
l.ugn;rol:lll';:‘?rﬁ;wm 4 g coes yinclude ) ’lms
INSTRUMENTS
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SN54ABT16240, SN74ABT16240

16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS095A-D3956, DECEMBER 1991-REVISED OCTOBER 1992

logic symbolt

1

logic diagram (positive logic)

>

10E EN1 10E |
48
20E EN2 a7 2 .
25 1A1 m
30E EN3 !
24
40E EN4 a6 3
- C 1A2 1Y2
1A1 a7 1v L__._z_ 1Y1 p
a6 3 44 5
1A2 >~ 1Y2 1A3 1Y3
43 5
" e o 6
1A4 > 1Y4 1A4 1Y4
a1 8 v
2A1 2y p— 274
2A2 40 N 2v2 a8
38 11 208
2A3 P 2v3 »
37 12 a1 8
2A4 > 2v4 2A1 2Y1
36 13
3A1 3 3V L-—‘l— 3Y1 y
5 4
3A2 S 3v2 40 9
a3 16 2A2 2Y2
a3 — L——F 3ys - )
3A4 S " ava 2ps —2 ; LLEPR
30 19
4A1 o a4y 2 av1
4A2 > 4Y2 37 . 12
27 22 2A4 2Y4
4A3 ———— av3
26 23
4aAd > — ava 25
30E
p
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 13
IEC Publication 617-12, aa1 —2 av1
4
I>[ ; 14
3A2 38 3y2
-3
33 16
3A3 3vy3
32 |l>[ 17
3A4 3vYs
24
40E
]
any 0 19 44
»
}>[ ; 2
ah2 29 0 2
. s .
27 22
4A3 4y3
26 23
4A4 4Y4
Tixas WP
EXAS
. INSTRUMENTS

34
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SN54ABT16240, SN74ABT16240
16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS095A-D3956, DECEMBER 1991-REVISED OCTOBER 1992

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

Supply VOREGE range, VoG vt v iveritterniianeessreniarssstanineessnsseeerronionnees -05Vto7V
Input voltage range, V| (seeNote 1) ...............oovens e -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5Vto55V
Current into any output in the low state, Ig: SNS4ABT16240 ..............cooiiiiii i, 96 mA

SN74ABT16240 ........covvvveiiiiiiiiiieens 128 mA
Input clamp current, lix (Vi <0) ....... e P -18 mA
Output clamp current, lok (VO < 0) o .vviir i e e s -50 mA
Maximum power dissipation at TA =585°C (instillair) .........ccooviiiiiii i, 0.85W
Storage temperature range .............ceiiutiiieii it —-65°C to 150°C

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

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

recommended operating conditions (see Note 2)

SN54ABT16240 | SN74ABT16240 U

MIN MAX MIN MAX NIT
Vee Supply voltage : 4.5 55 4.5 5.5 Vv
ViH High-level input voltage 2 2 \Y
ViL Low-level input voltage 0.8 0.8 Y
\ Input voltage 0 Vee 0 Vece \%
lon High-level output current -24 -32| mA
loL Low-level output current 48 64 mA
At/Av Input transition rise or fall rate I Outputs enabled 10 10| nsV
Ta Operating free-air temperature —55 125 —-40 85 °C

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

TEXAS “9
INSTRUMENTS
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SN54ABT16240, SN74ABT16240
16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS095A-D3956, DECEMBER 1991-REVISED OCTOBER 1992

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

otherwise noted)

Ta =25°C SN54ABT16240 | SN74ABT16240
PARAMETER TEST CONDITIONS A UNIT
MIN TYP! MAX MIN MAX MIN MAX
Vik Vec=4.5V, j=-18 mA -12 -1.2 —1.2 Vv
Vec=45V, loh=—3mA 25 2.5 25
Vec=56V, loH=—3mA 3 3 3
VoH \"
Vec=45V, loy =—-24 mA 2 2
Vec=45V, loy =-32mA 2% 2
Vec=45V, loL =48 mA 0.55 0.55
VoL v
Vec=45V, loL =64 mA 0.55% 0.55
I Veec=5.5V, V| =Vgg or GND 21 +1 =1 | pA
lozk® Vec=5.5V, Vo=27V 50 50 50 | pA
loz, 8 Vec=5.5V, Vo=05V -50 -50 -50 | pA
lorr Vee=0V, ViorVgos45V +100 =100 | pA
lcex Vec=5.5V, Vo=55V I Outputs high 50 50 50 | pA
Io¥ Vec=55V, Vo=25V -50 -100 -180 -50 -180 -50 -180 | mA
Vi 55V o <0 Outputs high 2 2 2
CC =29V, 0=0,
lec V| = Vg or GND Outputs low 32 32 32| mA
Outputs disabled 2 2 2
Vee=5.5V, One Datal Outputs enabled 1 15 1
M inputat 3.4V, ata inputs -
Alee Other inputs at Outputs disabled 0.05 1 0.05| mA
Vg or GND Control inputs 1.5 1.5 1.5
Ci Vi=25Vor0.5V 7 pF
Co Vo=25Vor05V 7 pF

t All typical values are at Ve = 5 V.
# On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ The parameters lozy and loz_ include the input leakage current.

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

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

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

Vcc =5 V,
FROM TO . SN54ABT16240 | SN74ABT16240
PARAMETER (INPUT) (OUTRUT) Ta=25°C UNIT
MIN TYP MAX MIN MAX MIN MAX
t 3 R X .
PLH A v 1 2.7 3.8 1 4.8 1 4.7 ns
tPHL 1.1 3.1 4.3 1.1 49 1.1 4.8
t 1.3 3.3 4.3 1.3 5.4 1.3 53
PZH OE Y ns
tpz 14 34 62 1.4 7.2 1.4 7.1
tpuz oF v 1.6 36 4.8 1.6 7.2 1.6 6.1 ns
tpiz 1.4 3 5.1 1.4 57 1.4 5.6
Texas WP
. EXAS
INSTRUMENTS
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SN54ABT16240, SN74ABT16240
16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS095A-D3956, DECEMBER 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

From Output
Under Test

CL=50pF
(see Note A)

LOAD CIRCUIT FOR OUTPUTS
Inpt  p———————————\— 3V
(see Note B) 15V 15V

| ov

|

toy —— |
PLH ! { H—‘l_ tPHL
I -~ —— Von
Output 1.5V 1.5V
VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C includes probe and jig capacitance.

TEST S1
toLn/teHL Open
tez/tpze 7V
tenz/tezn Open

Output
Control
(low-level
enabling)

Output
Waveform 1
Stat7Vv
(see Note C)

Output
Waveform 2
S1 at Open
(see Note C)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 Q,t, s 2.5 ns, t;< 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS ‘t’?
INSTRUMENTS
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SN54ABT16241, SN74ABT16241
16-BIT BUFFERS/DRIVERS

WITH 3-STATE OUTPUTS
SCBS096A-D3792, FEBRUARY 1991-REVISED OCTOBER 1992
® Members of the Texas Instruments ssr:ls«t:BB'.r; 6241... ng ::gKK:g:
! ™ : 74ABT16241 ...
Widebus ™ Family (TOP VIEW)
® State-of-the-Art EPIC-11B ™ BiCMOS Design )
Significantly Reduces Power Dissipation 1oel 1 48]l 20
® Typical Vo p (Output Ground Bounce) <1V 1vill 2 a7f] 1A1
atVgg =5V, Ta =25°C 1v2lls 48l 1a2
¢ Distributed V¢e and GND Pin Configuration GNDI] 4 4sf] aND
Minimizes High-Speed Switching Noise 1vall s 4af] 1A3
* Flow-Through Architecture Optimizes PCB 1v4ll 43[] 1a4
Layout Veell 7 42l Vee
* High-Drive Outputs (-32-mA loy, 2vills  41f) 2a1
64-mA loy) avello  4of2a2

GNoll 10 3sflanD
2vall 11 ssfl2as
avall1z  37[) 244
ayill 13 3s[] 3a1
ay2(] 14 3sflaa2

® Packaged in Plastic 300-mil Shrink
Small-Outline Packages (DL) and 380-mil
Fine-Pitch Ceramic Flat Packages (WD)
Using 25-mil Center-to-Center Spacings

description anoll 15 3sflanp
av3[f16  s3fJ3a3

The 'ABT16241 is a 16-bit buffer and line driver aval]17  32[Jaas
designed specifically to improve both the vecl 18 31 vee
performance and density of 3-state memory av1ll 19 30[] 4A1
address drivers, clock drivers, and bus-oriented 4v2[l20  29{] 4a2
receivers and transmitters. The device can be GNbf] 21 28]l GND
used as four 4-bit buffers, two 8-bit buffers, or one : avall 22 27{] 443
16-bit buffer. This device provides true outputs avall2s  26[]4n4
and complementary output-enable (OE and OE) 40E[l 24  2s[] 30E
inputs.

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

The SN74ABT16241 is packaged in TI’s shrink small-outline package (DL), which provides twice the 1/O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

The SN54ABT16241 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74ABT16241 is characterized for operation from —40°C to 85°C.

Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA Information Is current ss of publication date. Copyright © 1992, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments H
standard warranty. Production p Ing does not irily Include U
testing of all parameters. l .

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-9



SN54ABT16241, SN74ABT16241

16-BIT BUFFERS/DRIVERS

3-10

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

WITH 3-STATE OUTPUTS
SCBS096A-D3792, FEBRUARY 1891-REVISED OCTOBER 1992
FUNCTION TABLES logic diagram (positive logic)
INPUTS OUTPUTS ;
1DE,40E  1A,4A 1Y, 4Y 10E —OD__
L H H 1
L L L 47 \[ 2
11
H y 7 1A1 P .
46 3
INPUTS OUTPUTS 1A2 1Y2
20E,30E  2A,3A 2Y,3Y \ r*'
a4 5
H H H 1A3 P 1Y3
H L L
L X z 1A4 e [ [ e
logic symbolt a8
20E
L -
1 |\[ 8
10E ——— NENg wll 2y
a8 2A1 l/
20E - EN2 ,\L——-ﬂ
40 9
30E EN3 2A2 2v2
24 V|
40F ——— DN ENg a8 [ r‘ »
| C 2A3 2Y3
a7 2
1A1 p 1 1V 3 1Y1 %l
1A2 1Y2 37 | \[ 12
44 2A4 2Y4
13 — z 1v3 |
1w — 5 1Y soE 22 N
2A1 1 2v 2v1 |
2A2 ha 2 a2 \1
36 13
38 1 3A1 31
283 — il !
2A4 % e 2Y4 35 4 14
3A1 1 3V avi 3A2 L~ 3y2
3A2 38 14 3y2 N i
33 16
33 16
3A3 ay3 3A3 e 3vys
32 17
3A4 = o 3Y4 a2 N 17
4A1 1 av 4v1 3A4 3va
29 20 L~
aA2 - p ay2 24
4A3 4Y3 40E O>
26 23 >
4A4 ava a0 N | 1 19
. 4A1 | > 4v1
t This symbol is in accordance with ANSI/IEEE Std 91°1984 and *
IEC Publication 617-12. 29 - 20
4A2 Ve ay2
r{b
4A3 z 22 ay3
4A4 d [ 23 ava
|~
Tixas Y&
EXAS
INSTRUMENTS



SN54ABT16241, SN74ABT16241
16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS096A-D3792, FEBRUARY 1991-REVISED OCTOBER 1992

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

SUpPly VORAge range, VoG « vttt ittt ittt ittt e s -05Vto7V
Input voltage range, Vi (see Note 1) ... ..o -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo .............. -05Vto55V
Current into any output in the low state, Ig:  SN54ABT16241 .............c.covviiiiniiat, 96 mA

SN74ABT16241 ... ... ...ttt 128 mA
Input clamp current, ik (V;<0) .....cvvnnennn... e e -18 mA
Output clamp current, lok (Vo < 0) v vttt e e e e e e —-50 mA
Maximum power dissipation at Ta =55°C (instillair) ........c.ccoviiiiiiiiiiiiiiiininii. ., 0.85W
Storage temperaturerange ............... e ey —65°C to 150°C

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

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

recommended operating conditions (see Note 2)

SN54ABT16241 | SN74ABT16241 NIT
MIN MAX MIN MAX v
Vee Supply voltage 45 5.5 4.5 5.5 \
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
V) Input voltage 0 Vee 0 Vee \
lon High-level output current ~-24 -32| mA
loL Low-level output current 48 64| mA’
At/Av Input transition rise or fall rate | Outputs enabled 10 10| nsiV
Ta Operating free-air temperature —55 125 —40 85 °C
NOTE 2: Unused or floating inputs must be held high or low.

TEXAS {‘?
INSTRUMENTS
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SN54ABT16241, SN74ABT16241
16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS096A-D3792, FEBRUARY 1991-REVISED OCTOBER 1992

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

PARAMETER TEST CONDITIONS Ta=25°C SNS54ABT16241 | SN74ABT16241 UNIT
MIN TYPT MAX MIN MAX MIN MAX
Vik Vec=45V, | =-18 mA -1.2 -1.2 -1.2 \
Vee =45V, loH =—3mA 25 25 25
Vec=5V, lon=—3mA 3 3 3
Vou v
Vee=45V, lon=—-24 mA 2 2
Vec=45V, loy=—32mA 2% 2
Vec =45V, loL = 48 mA 0.55 0.55
VoL v
Veg =45V, loL = 64 mA 0.55% 0.55
Iy Vecc=55V, V) =Vgc or GND +1 =1 +1| pA
lozn® Vee =55V, Vo=27V 50 50 50 | pA
loz 8 Vec=55V, Vo=05V -50 -50 -50| pA
loFr Vec=0V, ViorVg=45V =100 +100 pA
IcEx Vog =55V, Vo =5.5V ] Outputs high 50 50 50 [ pA
151 Vec=55V, Vo=25V -50 -100 -180 ~50 -180 -50 -180 | mA
Outputs high 2 2 2
lec xff\jciso:,éND lo=0, Outputs low 32 32 321 mA
Outputs disabled 2 2 2
Veo =5.5V, One Data i Outputs enabled 1 1.5 1
g g&‘gﬁnilﬁs\/& B RS puts disabled 0.05 1 0.05| mA
Ve or GND Control inputs 1.5 1.5 1.5
G Vi=25Voro5V 7 pF
Co Vo=25Vor05V 7 pF

1 All typical values are at Vog = 5 V.
# On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ The parameters lgzy and lgz, include the input leakage current.
¥ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.

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

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

Vec =5V,
PARAMETER FROM To T°°_ 25°c:l SN54ABT16241 | SN74ABT16241 |
(INPUT) (OUTPUT) AZ

MIN TYP MAX MIN  MAX MIN  MAX
t 2, . ) X
PLH A v 1 7 3.4 1 3.8 1 3.7 ns
tPHL 1 27 39 1 46 1 4.5
1 12 3. 4.2 1.2 5.1 2 5
PzH OE or OE Y 8 ! ns
tpzL 1.3 34 59 1.3 7 1.3 6.9
tpHz O or OF v 15 41 5 1.5 7 1.5 82|
tpLz 1.7 86 5. 17 5.7 1.7 5.6

TEXAS b
INSTRUMENTS
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SN54ABT16241, SN74ABT16241
16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS096A-D3792, FEBRUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

7V .
s A TEST s1
o
From Output s00Q Open toL/toHL Open
Under Test GND tpz/tpz 7v
tpnz/tpzn Open
Cu=50pF 5000
(see Note A) I
= = = OQutput
Control
LOAD CIRCUIT FOR OUTPUTS (low-level
enabling)
______ Output
Input 3V
(see Note B) 1.5V 15V Waveform 1
| oV ( s:‘ a: 7 CX
] ¢ N 1 see Note
tan ! l L_‘_ tPHL
| | Output
| ——— Vo Waveform 2
Output S1 atOpen
e Ny St
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 Q, t; < 2.5 ns, ;< 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

INSTRUMENTS
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SN54ABT16244, SN74ABT16244
16-BIT BUFFERS/DRIVERS

WITH 3-STATE OUTPUTS
SCBS073B-D3711, SEPTEMBER 1991-REVISED OCTOBER 1992
¢ Members of the Texas Instruments SN54ABT16244. .. WD PACKAGE
Widebus ™ Family SN74ABT16244 ... DGG OR DL PACKAGE
(TOP VIEW)
¢ State-of-the-Art EPIC-1IB ™ BICMOS Design :
Significantly Reduces Power Dissipation Joel W) | 20F
¢ Latch-Up Performance Exceeds 500 mA Per vl ; :3 1 1A1
JEDEC Standard JESD-17
1v2[ls  as]l1A2
¢ Typlcal Vo_p (Output Ground Bounce) <1V GND[l4  4s]leND
athc=5V,TA=25"C 1Y3[ 5 44]1A3
® Distributed V¢c and GND Pin Configuration 1valle  43[]1A4
Minimizes High-Speed Switching Noise Veell 7 a2[] Vee
® Flow-Through Architecture Optimizes PCB 2y1[] s a1]] 2A1
Layout ‘ 2v2[Jo  4ofl 2a2
* High-Drive Outputs (-32-mA Ioy, GNDl 10 9]l GND
64-mA lg,) 2v3[| 11 as[]2A3

2v4ll 12 37|l 2A4
avyifl 13 3s[] 3Aa1
3y2[} 14 = 3s]]3A2
GND[] 15 34|l GND
3v3[] 16  33fl 3A3
3va[l 17 32[]3A4

® Packaged in Plastic 300-mil Shrink
Small-Outline (DL) and Thin Shrink
Small-Outline (DGG) Packages and 380-mil
Fine-Pitch Ceramic Flat Packages (WD)
Using 25-mil Center-to-Center Spacings

description Vecll 18 31l vee
. a1l 19 30[] 4A1

The 'ABT16244 is a 16-bit buffer and line driver av2flz20 29[ 4A2
designed specifically to improve both the ' GND[] 21 2s8]] GND

" performance and density of 3-state memory 4av3[ 22 27[] 4A3
address drivers, clock drivers, and bus-oriented ava[] 23 28] 44
receivers and transmitters. The device can be 40E[| 24  2s[] 30E

used as four 4-bit buffers, two 8-bit buffers, or one
16-bit buffer. This device provides true outputs
and symmetrical OE (active-low output-enable)
inputs.

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

The SN74ABT16244 is packaged in TI's shrink small-outline package (DL), which provides twice the 1/O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

The SN54ABT16244 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74ABT16244 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each buffer)

INPUTS OUTPUT
OE A Y
L

H H
L L H
H X 4

Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA Information Is current as of publicstion date. Copyright © 1992, Texas Instruments Incorporated

:'Td;d: conform to specifications per thcdwm c:! exas Inmrmmm w
tatng ot al paretrs. P 9 cosa ne e ’IEXAS
INSTRUMENTS
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SN54ABT16244, SN74ABT16244
16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS073B-D3711, SEPTEMBER 1991-REVISED OCTOBER 1992

logic symbolt

1

logic diagram (positive logic)

-

10E EN1 10E OD |
48
20E EN2 a7 I\[ 2
25 1At 1
30E EN3 l/ 3
24 r‘
40E EN4 46 3
1A2 1Y2
1 2 = 1vr 2 W /~| *
182 28 3 vz 1A3 ha 5 1Y3
24 5 -
1A3 1Y3
188 2 € v 1A4 1 s 1Y4
4 8 |~
2A1 2v 2v1
on 20 % v a8
38 1 20E
2A3 2Y3 ]
208 2 va kil 8 2y
36 13 2A1 /
. 3A1 p 3v 12 3Y1 \E—ﬂ »
3A2 av2 40 9
33 16 2A2 |~ 2v2
3A3 - pr ays 3
3A4 3ya 38 \[ 1
20 19 2A3 P 2Y3
aA1 P av ” a1 L_
4A2 27 22 avz 2A4 &7 12 2Y4
4A3 4v3 L~
26 23
4A4 ava 25
30E
! p
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and N
IEC Publication 617-12. any 8 > 18 3vq
]
‘[ 4
3A2 35 / 1 3Y2
[——0
3A3 3 18 3v3
32 [\[ 17
3A4 P 3va
24
40E
y
30 I\[ 19
4A1 P avy1
4A2 2 l/ 20 4Y2
r—{l
4A3 27 2 4y3
4A4 2 l : z ava
Texas
EXAS
INSTRUMENTS

3-16

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN54ABT16244, SN74ABT16244
16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS073B-D3711, SEPTEMBER 1991-REVISED OCTOBER 1992

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

Supply voltage range, VoG « o cvvvertiiiii ittt it i e -05Vto7V
Input voltage range, Vi (see Note 1) ...ttt i -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -0.5Vto55V
Current into any output in the low state, Ig: SN54ABT16244 .............cciiviii it 96 mA
SN74ABT16244 . ....covieeii i, 128 mA

Input clamp current, [k (V1< 0) oo ii e e e et e -18 mA
Output clamp current, lok (VO < 0) o . vv ittt et et e i -50 mA
Maximum power dissipation at Ty = 55°C (in still air): DGGpackage...............ovviineenn, 06w
DLpackage ......covvininieniiiinnnnennnn. 0.85W

Storage temperature range ...ttt i e e e e —65°C to 150°C

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

NOTE

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

recommended operating conditions (see Note 2)

SN54ABT16244 | SN74ABT16244 UNIT
MIN MAX MIN MAX
Vee Supply voltage 4.5 5.5 4.5 5.5 \
Vi High-level input voltage 2 2 \
ViL Low-level input voltage 08 0.8 \'
\ Input voltage 0 Vee 0 Vee \
loH High-level output current -24 -32 mA
loL Low-level output current 48 64 mA
At/Av Input transition rise or fall rate | Outputs enabled 10 10| nsV
Ta Operating free-air temperature —55 125 —40 85 °C
NOTE 2: Unused or floating inputs must be held high or low.

TEXAS J@
INSTRUMENTS
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SN54ABT16244, SN74ABT16244
16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS073B-D3711, SEPTEMBER 1991-REVISED OCTOBER 1992

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

Ta =25°C SN54ABT16244 | SN74ABT16244
PARAMETER TEST CONDITIONS UNIT
MIN TYP! MAX MIN MAX MIN MAX
Vik Vec=4.5V, lj=-18 mA -1.2 -1.2 -12| V
Vec=45V, loH=-3mA 25 25 25
Veec=5V, lon=—-3mA 3 3 3
VoH v
Vec=45V, loH=-24mA 2 2
Vec=45V, lon =—32mA 2 2
Vec=45V, loL =48 mA 0.55 0.55
VoL \
Vec=45V, loL =64 mA : 0.55% 0.55
Iy Vec=55V, V) =Vcc or GND +1 +1 +1 | pA
lozn$ Vee=5.5V, Vo=27V 50 50 50| pA
loz 8 Vec=5.5V, Vo=05V -50 —-50 -50| pA
loFF Vec=0V, ViorVo=45V +100 100 | pA
IcEX Voc=5.5V, Vo=55V |Outputs high 50 50 50 | wA
Io¥ Vcc=5.5V, Vo=25V -50 -100 -180| -50 -180| -50 —180| mA
v 55V =0 Outputs high 2 2 2
cc=39YV, o=0,
Icc V, = Vg or GND Outputs low 32 32 32| mA
Outputs disabled 2 2 2
Vee=5.5V, One Data inputs Outputs enabled 1 1.5 1
4 inputat3.4V, ata inpu "
Alcc Other inputs at Outputs disabled 0.05 1 0.05| mA
Vccor GND Control inputs 1.5 1.5 1.5
G V|=25Vor05V 7.5 pF
Co Vo=25Vor0.5V 7 pF

1 All typical values are at Vg = 5 V.

% On products compliant to MIL-STD-883, Class B, this parameter does not apply.

§ The parameters lozy and loz, include the input leakage current.

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

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

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

Vee=5V,
PARAMETER FROM T0 T°° P SN54ABT16244 | SN74ABTI6204 | |
(INPUT) (OUTPUT) AC
MIN TYP MAX| MIN MAX| MIN  MAX
t § . A X
LA N N T 23 32 1 36 T 85|
oL T 23 37 1 42 T 41
! ’ 1 i 3.8 1 4.9 1 4.6
PzH OE Y 26 ns
tpzL 1 29 55 1 6.5 1 6.2
1Pz oF N 17 38 47| 17 6| 17 se|
oz 1582 47| 15 57| 15 _ 56

TEXAS *’1‘
INSTRUMENTS

3-18 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN54ABT16244, SN74ABT16244
16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS073B-D3711, SEPTEMBER 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

7V
O TEST St
O Open teLu/t Open
From Output t:j‘::: 7pv
Under Test
tpHz/tpzi Open

C_=50pF
(see Note A)

Output
Control
(low-level
enabling)

______ OQutput
Input 3v
(see Note B) 15V 15V Waveform 1
| oV Stat7Vv
¢ } T (see Note C)
tn | L___,[_ t
| | PHL Output
| — —— Vou Waveform 2
Output S1 at Open
P 1.5V 15V VoL (see Note €)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C includes probe and jig capacitance.

ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 , t; < 2.5 ns, tys 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS "@
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SN54ABT16245, SN74ABT16245
16-BIT BUS TRANSCEIVERS

WITH 3-STATE OUTPUTS
SCBS084A-D3712, JANUARY 1991-REVISED OCTOBER 1982
® Members of the Texas Instruments SN54ABT16245. .. WD PACKAGE
Widebus ™ Famlly SN74ABT16245 ... DGG OR DL PACKAGE
(TOP VIEW)
® State-of-the-Art EPIC-11B ™ BICMOS Design
Significantly Reduces Power Dissipation 1R+ U 4]] 10E
® Latch-Up Performance Exceeds 500 mA Per 18102 4711 1A1
JEDEC Standard JESD-17 1B2[]3 a6f] 1A2
* Typical Vo p (Output Ground Bounce) <1V awol]s  4sflaND
atVgg =5V, Ta =25°C 1e3lls  44fl1A3
* Distributed Vcc and GND Pin Configuration 184(le a3{] 1A4
Minimizes High-Speed Switching Noise Vecll7 a2lvee
® Flow-Through Architecture Optimizes PCB 185[le “1l11A5
Layout 1BSE 9 4 % 1A6
10 39
® High-Drive Outputs (-32-mA lgy, Gﬁg[ 1 asf] 1G:|7D
64-mAlg)
1pafl12  37[l1A8
¢ Packaged in Plastic 300-mil Shrink 2B1[]13 s8] 2A1
Small-Outline (DL) and Thin Shrink 28214  3s5[]2a2
' Small-?utllne (DGG) Packages and 380-mil GND[ 15 34 ] GND
Fine-Pitch Ceramic Flat Packages (WD) o3ll1e  33[]2a3
Using 25-mil Center-to-Center Spacings 2B4[]17  32]2aA4
Veclj1e  s1flvee
description oesl1e  30fl2a5
The °'ABT16245 is a 16-bit (dual-octal) 2B6[j20 29[l 246
noninverting 3-state transceiver designed for GND [} 21 28] GND
synchronous two-way communication between 287[]22  27[]2a7
data buses. The control function implementation 2Bgfl2s  26[] 248
minimizes external timing requirements. 2DIR[j2+  25[]20E

This device can be used as two 8-bit transceivers
or one 16-bit transceiver. It allows data
transmission from the A bus to the B bus or from
the B bus to the A bus depending upon the logic
level at the direction-control (DIR) input. The
output-enable (OE) input can be used to disable
the device so that the buses are effectively
isolated.

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

The SN74ABT16245 is packaged in TlI's shrink small-outline package (DL), which provides twice the I/O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

The SN54ABT16245 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74ABT16245 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each 8-bit section)
\—IN& OPERATION
OE DIR
L L B datato A bus
L H A datato B bus
H X Isolation

Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA Information is current ss of publication date. Copyright © 1992, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas instruments H
e e ey TExas 3
INSTRUMENTS
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SN54ABT16245, SN74ABT16245
16-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS084A-D3712, JANUARY 1991-REVISED OCTOBER 1992

logic symbolt logic diagram (positive logic)
48—.5 G3 1
10E — wm—f- OJ
1DIR —ﬁ 3EN1 [BA] :
3 EN2 [AB | l
25 (48] 2 ioE
20E G6
24
2DIR —ﬁ 6 EN4 [BA] f
6 EN5 [AB] 1a1 214
47 1 L 2 ) ‘
1A1 —E vl q —_4]— 1B1 »
> 2v —— 1B1
46 3
1A2 ——<€>— —e>——— 1B2
4 5
1A3 ———<4>— —<¢>——— 1B3
43 6 vy
1A ———¢>— —<>—— 1B4 \ /
L] 8
1A5 ———>— —<>—— 1B5
40 9 To 7 Other Channels
1A6 ——<¢>—] —<>——— 1B6
38 1
1A7 ———€>—| —<>—— 1B7
18— 2 88 iL
— —ab>——
3 . 13 2DIR ,
2A1 ——Eva < j—_ 2B1 |—c
> 5V 25
35 14 - ° 20E
202 ——<4— [—e»——— 2B2
33 16 ]
2A3 —32——4—5— _‘_>T 2B3 %
2R84 ——€>— |—<e>—— 28B4 2A1 ——¢
30 19
2A5 ——€>— —<e>——— 2B5 {
29 20 1 13
2A6 T4—>— —+>——22— 2B6 281
2A7 ———€>— —<¢>——— 2B7 N
26 23 :
2A8 ——€>— —<>——— 2B8
vy
1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and ) Vv

|IEC Publication 617-12. To 7 Other Channels

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

Supply voltage range, VoG + -+ cvetrviinirernnreerisnnrnreesreennns e —-05Vto7V
Input voltage range, V| (except I/O ports) (see Note 1) e —-05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo ........... ~.. —05Vto5.5V
Current into any output in the low state, lo: SN54ABT16245 ............c.ccoivvviniiiiinnennn, 96 mA
SN74ABT16245 ... ... ..o 128 mA

Input clamp current, Ik (Vi< 0) . onvit i e e it e e e —-18 mA
Output clamp current, Iok (VO < 0) oottt i e e e e -50 mA
Maximum power dissipation at Tp = 55°C (in still air): DGG package ............c.covvvviinenne... 06w
DLpackage ........oooviiiiiniininnennn.. 0.85W

Storage temperature range ........ e e e e —65°C to 150°C

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

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

TEXAS ‘b
INSTRUMENTS
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SN54ABT16245, SN74ABT16245
16-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS084A-D3712, JANUARY 1991-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT16245 | SN74ABT16245 N
MIN MAX MIN MAX UNIT
Vee Supply voltage 45 5.5 45 55 \
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \%
\ Input voltage 0 Vee 0 Vee \
lon High-level output current -24 -32| mA
loL Low-level output current 48 641 mA
At/Av Input transition rise or fall rate | Outputs enabled 10 10| nsyV
TaA Operating free-air temperature -55 125 —-40 85 °C

NOTE 2: Unused or floating pins (input or I/O) must be held high or low.

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

otherwise noted)

Ta =25°C SN54ABT16245 | SN74ABT16245
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX MIN MAX MIN MAX
Vik Voc=45V, I,=-18 mA —1.2 -1.2 -12] v
V=45V, loy =—3mA 25 25 25
Vec=5V, loH=—3mA 3 3 3
VoH \
Vec=45V, lon=—24mA 2 2
Vec =45V, lon =—32mA 2t 2
Voo =45V, loL =48 mA 0.55 0.55
VoL \%
Vec=45V, loL = 64 mA 0.55% 0.55
| Vec=55V, Control inputs +1 =1 1 uA
! Vi =Vgg or GND A or B ports +100 +100 +100
IOZH§ : Vec=558YV, Vo=27V 50 50 50| uA
loz.? Vec=55V, Vpo=05V —~50 —50 —-50 | pA
IOFF Vcc =0V, V| or Vo <45V +100 +100 pA
lcex Vec =55V, Vo =55V | Outputs high 50 50 50| pA
17 Vec=55V, Vo=25V -50 -100 -180 -50 -180 -50 —180 | mA
Vec =55V, Outputs high 2 2 2
lcc lo=0, Aor B ports { Outputs low 32 32 32| mA
V| =Vcc or GND Outputs disabled 2 2 2
Vec =55V, One Data inout Outputs enabled 1 1.5 1
4 inputat3.4V, ata inputs -
Aleg Other inputs at Outputs disabled 0.05 1 0.05] mA
Vcc or GND Control inputs 1.5 1.5 1.5
Ci Vi=25Vor0.5V Control inputs pF
Cio Vo=25Vor0.5V A or B ports 8.5 pF
1 All typical values are at Vog = 5 V.
* On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ The parameters lgzy and Igzy_ include the input leakage current.
¥ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
Texas WP
EXAS
INSTRUMENTS
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SN54ABT16245, SN74ABT16245
16-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS084A-D3712, JANUARY 1991-REVISED OCTOBER 1992

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

Vec =5V,
CARAMETER FROM T0 T°° 2c SNS4ABT16245 | SN74ABTIE245 | |\
(INPUT) (OUTPUT) AZ :
MIN TYP MAX| MIN MAX| MIN MAX

toLy . T 22 34 1 3 1 39

AorB
oy : or BorA T 21 38 T 46 1 as| ™
tpzn 1 31 44 1 55 1 5.4
Pzl OE BorA 1 3 61 1 73 1 72| ™
t 1.3 3. . 1.3 5.6 .3 55
PHZ OE BorA 5 4.7 ! ns
toiz T4 32 47 14 53 T4 5.2

PARAMETER MEASUREMENT INFORMATION

v :
O TEST S1
o
From Output Open ::LLHZ//:::t O:\e,n
Under Test GND
s teuz/tpzy Open
CL=50pF
(see Note A)
= = = Output 3V
Control 15V
LOAD CIRCUIT FOR OUTPUTS (low-level J_ .
enabling) _J I —_——— 0oV
tezL -
| | toz—b €
| f
______ 3V Output [ ———LI_ 35V
Input Waveform 1 1.5V Il
(see Note B) 1.5V 1.5V S1at7V [ ) VoL +0.3 Vv

| ov — — — VoL

] (see Note C) | tonz-» e

oy ———p | PHZ
PLH | I “_+ tPHL tPZH _"
| ] Output __ __ _ Vou
| ——— Vou Waveform 2 | Voi-03V
Output 15V 15V S1 at Open 1.5V
Vo (seeNoteC) —___/— — — — -0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Z, = 50 Q, t; < 2.5 nis, < 2.5 ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXas {'P
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SN54ABT16260, SN74ABT16260
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

® Members of the Texas Instruments SN54ABT16260 . .. WD PACKAGE
Widebus™ Fam“y SN74ABT1 ?ngg.\;l.E&-) PACKAGE
¢ State-of-the-Art EPIC-11B ™ BICMOS Design
Significantly Reduces Power Dissipation oEall« W) ss[]OEZB
¢ ESD Protection Exceeds 2000 V Per LeiB ]2 ss5[] LEA2B
MIL-STD-883C, Method 3015; Exceeds 200 V 283 []a 54[] 2B4
Using Machine Model (C = 200 pF, R = 0) aND [+ s3[l GND
® Latch-Up Performance Exceeds 500 mA Per 2825 52[]2B5
JEDEC Standard JESD-17 281 [Je s1[]2Bs
® Typical Vgrp (Output Ground Bounce) <1V Ve [l7 50[1Vee
atVee =5V, Ta=25°C At[]s 49[]2B7
* Distributed Ve and GND Pin Configuration A2(lo  as[l2B8
Minimizes High-Speed Switching Noise Asllio  a7fleBo
* Flow-Through Architecture Optimizes PCB G’XZE :‘2 :: %S;%
Layout
. Hi;h-Drive Outputs (—32-mA lop, 64-mA loy) A5Ql1a  aafloB1e
. OH; 0 Asll14  a3l2B12
Bus-Hold Inputs Eliminate the Need for A7[1s  42[]1B12
External Pullup Resistors asllie  a1[]1B11
* Packaged in Plastic 300-mil Shrink Aofl17  4o[]1B10
Small-Outline Packages (DL) and 380-mil GND[}1s  39[]GND
Fine-Pitch Ceramic Flat Packages (WD) At0[J1e  ss[l1B9
Using 25-mil Center-to-Center Spacings A1 [J20 37|]1B8
' : A12[]21 38[]1B7
description Veell2z  3sfvee
The 'ABT16260 is a 12-bit to 24-bit multiplexed 1B1{j2s  34]l1B6
D-type latch used in applications where two 182[J2¢  3af]1B5
separate data paths must be multiplexed onto, or GND[J2s  s2[]GND
demultiplexed from, a single data path. Typical 183[J26  31[]1B4
applications  include  multiplexing  and/or LE2B[|27  30[]LEAIB
demultiplexing of address and data information in SEL[|28  20[]OETB

microprocessor- or bus-interface applications.
This device is also useful in memory-interleaving
applications.

Three 12-bit I/O ports (A1-A12, 1B1-1B12, and 2B1-2B12) are available for address and/or data transfer. The
output-enable (OETB, OE2B, and OEA) inputs control the bus transceiver functions. These control signals also
allow byte control of the most significant byte and least significant byte for each bus.

Address and/or data information can be stored using the internal storage latches. The latch-enable (LE1B,
LE2B, LEA1B, and LEA2B) inputs are used to control data storage. When the latch-enable input s 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 inputs at a valid logic level.

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

The SN74ABT16260 is packaged in TI's shrink small-outline package (DL), which provides twice the /O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated.

Copyright © 1992, Texas Instruments incorporated

UNLESS OTHERWISE NOTED this document contains PRODUCTION
DA s T el s e Tixas WP
spacifications tarms of Texas Instrumen warranty.
F cte Lol does not include testing ol"zl ms
parameters.
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SN54ABT16260, SN74ABT16260
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

description (continued)

The SN54ABT16260 is characterized for operation over the fuII military temperature range of —55°C to 125°C.
The SN74ABT16260 is characterized for operation from —40°C to 85°C

FUNCTION TABLES
INPUTS OUTPUT

1B 2B SEL LEIB LE2B OEA A

H X H H X L H

L X H H X L L

X X H L X L Ag

X H L X H L H

X L L X H L L

X X L X L L Ao

X X X X X H r4

INPUTS OUTPUTS

A LEAIB LEA2B OE1B OEZB 1B 2B
H H H L L H H
L H H L L L L
H H L L L H 2By
L H L L L L 2B,
H L H L L 1B, H
L L H L L 1By L
X L L L L 1By 2B,
X X X H H z 4
X X X L H Active 4
X X X H L Y4 Active
X X X L L Active Active

TEXAS ‘b
INSTRUMENTS
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SN54ABT16260, SN74ABT16260
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES
WITH 3-STATE QUTPUTS

JUNE 1992-REVISED OCTOBER 1992

logic diagram (positive logic)
» .

LE1B

LE2B—22
LEA1B —20
LEA2B —35

m‘—c{>ﬂ
sEL—28

W« l G"_‘| c1
8 23
At \J s 1 1D 1B1
T F'
c1
1D i & 2B1
c1
1D
c1
1D
vy Vv vy v v v v
\ /

\%
To 11 Other Channels
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SN54ABT16260, SN74ABT16260
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

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

Supply vOltage range, VoG -+t vvertreiiinerrrerartererariesssesenasisesssssssesesness —0.5VIO7V
Input voltage range, V| (S NOte 1) ...ttt ittt -05Vto7V
Voltage range applied to any output in the hlgh state or power-off state, Vo .............. -05Vto55V
Current into any output in the low state, Ilg: SNS4ABT16260 ...........covivviiieiniiirennnnns 96 mA

SN74ABT16260 ........covvvvnirinennnineiannnns 128 mA
Input clamp current, Ik (V1<0)} ............ e et e -18 mA
Output clamp current, lok (VO < 0) v tvirieiet it iiei et et ren e eneesrnanseannneaanesnonnnn -50 mA
Maximum power dissipation at T =55°C (instillair) ..........ccvvviiiiiiiiiiiiiiniiiiiiieen. 1W
Storage temperature range ...... e rer ey e —65°C to 150°C

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

NOTE

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

recommended operating conditions

SN54ABT16260 | SN74ABT16260 UNIT
MIN MAX MIN MAX
Vee Supply voltage " 45 f 45 5.5 v
ViH High-level input voltage 2 & 2 \'
ViL Low-level input voltage ,;5/ 0.8 0.8 \
Vi Input voltage 0,% Vg 0 Vce v
lon High-level output current & -24 -32| mA
lov Low-level output current {Q 48 64| mA
At/Av Input transition rise or fall rate | Outputs enabled AQ" 10 10| nsV
Ta Operating fres-air temperature -55 125 -40 85 °C
NOTE 2: Unused or floating inputs must be held high or low.

PRODUCT PREVIEW Information concerns produch In the formative or

duI?n phass of development. Characteristic data and other
lﬁ:ﬁ fications are design goals. Texss instruments reserves the right to
inge or discontinue these products without notice. . I
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SN54ABT16260, SN74ABT16260
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

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

Ta =25°C SN54ABT16260 | SN74ABT16260
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX MIN MAX MIN MAX
Vik Vec=45V, I =-18mA 1.2 12 12| V
Vec=45V, loy=—-3mA 25 25 25
Vec=5V, loH=—3mA 3 3 3
VoH \
Vec=45V, loy=-24mA 2 2
Vcc =45V, lpy=-32mA 2% 2
Vec=45V, lg.=48mA 0.55 0.55
VoL v
Vec=4.5V, loL=64mA 0.55% - 0.55
Control inputs +1 é52#1 =1
| Vec =55V, V,=VccorGND i
! ce 1=Yee A or B ports +100 5100 ey e
Vec=45V, V=08V @ 100
| AorB i
hold Voc =45V, V=2V or B ports s ~100 wA
lozH Vec=556V, Vg=27V 50 &3 50 50 | pA
lozL Vec=55V, Vp=05V -50 (;:\"g -50 -50| pA
lore Vec=0V, VijorVgs45V 100 | ™ +100 | pA
lcex Vec=55V, Vg=55V | Outputs high 50 50 50| pA
[ Vec=565V, Vg=25V —50 100 —225| -50 -225| -50 -225| mA
v 55V, In=0 Outputs high 1.5 1.5 1.5
cc=92V, lo=4
lcc V) = Veg or GND Outputs low 63 63 63| mA
Outputs disabled 1 1 1
Vec =55V, Oneinputat3.4V,
\ cc f p f
Alec Other inputs at Vg or GND 15 15 15[ mA
C Vi=25Vor05V 3 pF
Cio Vo=25Vor0.5V 11.5 pF

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

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

timing requirements over recommended ranges

temperature (unless otherwise noted)

of supply voltage and operating free-air

Vec=5V,
SNS54ABT16260 | SN74ABT16260
Ta =25°C o UNIT
s

MIN  MAX | MINS SMAX|  MIN - MAX
tw Pulse duration, LE1B, LE2B, LEA1B, or LEA2B high 3.3 33 3.3 ns
tsy Setup time, data before LE1B, LE2B, LEA1B, or LEA2B| 1.5 188 1.5 ns
th Hold time, data after LE1B, LE2B, LEA1B, or LEA2B| 1 1 1 ns
PRODUCT PREVIEW Information concerns products in the formative or
SpocRcalonear danih gosa. Toka Insromants reseess o it 1o {l’
:mngoc:r:?:c:nunuo%n“u products without notice. g ’I‘EXAS
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SN54ABT16260, SN74ABT16260
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

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

Ve =5V,
PARAMETER FROM T0 T°° 2500‘ SNS4ABT16260 | SN74ABT16260 |
(INPUT) (OUTPUT) AZ

MIN TYP MAX| MIN MAX| MIN  MAX
tpLH AorB BorA 1 31 4.8 1 5.9 1 5.6 ns
tPHL 1 3.4 5 1 6.3 1 5.9
1 11 32 49 ) 766 1A :
sl E AorB 2 11 £ 581 s
torL 11 33 49 11 /559 14 5.3
; SEL (B1) 13 32 46 13 & 54 13 5.3
PLH SEL (82) A 11 84 49| 14~ 63| 14 6| .
\ SEL (B1) 15 31 4.4 15 4.7 1.5 4.4
PHL SEL (B2) 16 36 51| (16 6.2 16 5.9
1 1 33 47 1 6.4 1 5.7
PZH OE AorB : < ns
trzL 16 38 5.1 16 6.1 16 5.8
tonz 22 41 54 2.2 6.6 2.2 6.4
oz OE AorB 1382 44 1.3 5.4 1.3 v

PRODUCT PREVIEW information concerns products In the formative or

design ghau oé tlhvoloplmo_;lt cll:‘mlorhuc data :hnd" o':{\:r ¢
specifications ere design goals. Texas iments reserves the right to ‘l‘
cg:ngc of discontinue thogo“ products without notice. I ms
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SN54ABT16260, SN74ABT16260

12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCHES

WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

7V
O TEST, S1
o]
From Output Open teL/teHL Open
Under Test GND teiz/tezL 7v
tpuz/tpzH Open
CL=50pF
(see Note A)
ty —»]
LOAD CIRCUIT FOR OUTPUTS r v |
| 3V
) Input 15 VX X‘l S5V
- - av ' ov
Timing Input }F J-sV oV VOLTAGE WAVEFORMS
| | __l_-—— PULSE DURATION
{ tsu th l
| | 3V
Data Input X1 S5V X1 S5V Output
ov Control
VOLTAGE WAVEFORMS g::’b'lfr‘:e)'
SETUP AND HOLD TIMES 9
______ 3V Output
Input Waveform 1
15V ! 15V oV S1at7Vv
| | | (see Note C)
te T | L———ﬂ— t
| ] PHL Output
ﬂ Von Waveform 2
S1 at Open
Output 15V 1.5V
VoL (see Note C)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C_ includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, = 50 Q, t, < 2.5 ns, ;< 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TExXaS “’?
INSTRUMENTS
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SN54ABT16373, SN74ABT16373
16-BIT TRANSPARENT D-TYPE LATCHES
WITH 3-STATE OUTPUTS

D3793, FEBRUARY 1991-REVISED OCTOBER 1992

¢ Members of the Texas Instruments SN54ABT16373. .. WD PACKAGE
Widebus™ Famlly SN74ABT16($Z,3P v;E% PACKAGE
® State-of-the-Art EPIC-1IB™ BICMOS Design
Significantly Reduces Power Dissipation ol U 1 1LE
¢ ESD Protection Exceeds 2000 V Per 101 [ ; :3 N 101
MIL-STD-883C, Method 3015; Exceeds 1a2(ls 46l 102
200 V Using Machine Model (C = 200 pF, ano ls 4511 GND
R=0) 103 (s 44[]l 103
® Latch-Up Performance Exceeds 500 mA Per 1040ls 43ll 1D
JEDEC Standard JESD-17 Ve [l 7 a2l Veo
* Typical VoLp (Output Ground Bounce) 105{s 41l 1D5
<08VatVec=5V,Ta=25C 106fe°  4o[l 106
* Distributed Vcc and GND Pin Configuration aNp 10 asflanND
Minimizes High-Speed Switching Noise 1a7[j1n a8l 1D7
* Flow-Through Architecture Optimizes PCB 108[12  a7[l 108
Layout ) 2Q1 [ 13 36 ] 2D1
: 14  3sflop2
* High-Drive Outputs (~32-mA Iop, éﬁg[ :5 ol s
64-mA loJ) 203[]16  33[l2p3
® Packaged in Plastic 300-mil Shrink 204 {117 32[] 204
Small-Outline Packages (DL) and 380-mil Vee [18 31V,
Fine-Pitch Ceramic Flat Packages (WD) 23‘57 Qo 20fi 28‘5:
Using 25-mil Center-to-Center Spacings 206 E 20 29 % 206
Fn ‘ GND | 21 28l GND
description 2q7[]22  27[1 207
The 'ABT16373 is a 16-bit transparent D-type 20823 26l 2p8
latch with 3-state outputs designed specifically for 20E [| 24 25[] 2LE

driving  highly capacitive or relatively
low-impedance loads. It is particularly suitable for
implementing buffer registers, 1/0 ports,
bidirectional bus drivers, and working registers.

The 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 (D) inputs. When LE is taken low, the Q outputs are latched at the levels set up at the
D inputs.

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

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

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

The SN74ABT16373 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

The SN54ABT16373 is characterized for operation over the full military temperature range of —-55°C to 125°C.
The SN74ABT16373 is characterized for operation from —40°C to 85°C.

Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated.

UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1992, Texas Instruments Incorporated
DATcAmInl:nmﬂon cnl:‘mm s o; ubllulﬂon d«':‘:r::um conform to %
specifications terms of Texas Instrum ndard warranty. T
o ction Lol g doss not Include testing of all ms
parameters.
INSTRUMENTS
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SN54ABT16373, SN74ABT16373

16-BIT TRANSPARENT D-TYPE LATCHES

WITH 3-STATE OUTPUTS

D3793, FEBRUARY 1991-REVISED OCTOBER 1992

logic symbolt

iLE
20E
2LE

1D1
1D2
iD3
1D4
1D5
1D6
1D7
1D8
2D1
2D2
2D3
2D4
2D5
2D6
2D7
2D8

FUNCTION TABLE
(each latch)
INPUTS OUTPUT
OE LE D Q
L H H H
L H L L
L L X Qp
H X X p4
logic diagram (positive logic)
1 1
10E — N4eN 10E “—OI >
a8 ‘
48
c3 1LE —D—
24 <
—_ NeN
25 ca ct
101 &7 1D
a7 1 L 2
aD 1v 1Q1
46 3
" S 1Q2 i "
1Q3
a3 6 N ——
1Q4
41 8 To 7 Other Channels
1Q5
40 9
38 1 106
107 ___—O|24 >
37 12 ‘a8 20E
36 13 25
4D 2v 2a1 2LE _I >_ ¢
35 14 202
33 16 as o ¢
32 17 2D1 1D
204
30 19
2Q5
29 20
206 N \
27 22
2Q7 N——
26 23
2Q8 To 7 Other Channels

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

1Q1

2Q1

INSTRUMENTS
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SN54ABT16373, SN74ABT16373
16-BIT TRANSPARENT D-TYPE LATCHES
WITH 3-STATE OUTPUTS

D3793, FEBRUARY 1991-REVISED OCTOBER 1992

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

ST o] o LYo ) =T T= = g e [= T S -05Vto7V
Input voltage range, V| (see Note 1) .................. N -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo ... .ot -05Vto55V
Current into any output in the low state, lo:  SN54ABT16373 ............ccoviviiii i, 96 mA

SN74ABTI6373 ...ttt 128 mA
Input clamp eurrent, K (V1 <0) o oeeiinii i i et it it i e s -18 mA
Output clamp current, lok (Vo < 0)  «oiii i i e e et e —50 mA
Maximum power dissipation at Ty =55°C (instillair) ...........cooiiiiiiiiiiii 0.85W
Storage temperature range ............ci.iiiiiiiii it i i i ~-65°C to 150°C

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

NOTE

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

recommended operating conditions (see Note 2)

SN54ABT16373 | SN74ABT16373 UNIT
MIN MAX MIN MAX

Vee Supply voltage 4.5 55 4.5 5.5 Vv

ViH High-level input voltage 2 Qé’ 2 Vv

ViL Low-level input voltage 7 0.8 0.8 \%

V) Input voltage 0, Vce 1} Vee v

loH High-level output current & -24 -32| mA

loL Low-level output current f,.‘g} 48 64| mA

At/AV Input transition rise or fall rate I Outputs enabled & 10 10| ns/V

Ta Qperating free-air temperature -55 125 —40 85 °C
NOTE 2: Unused or floating inputs must be held high or low. :
PRODUC‘I’ PREVIEW information concemns products In the formative or

INSTRUMENTS
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SN54ABT16373, SN74ABT16373

16-BIT TRANSPARENT D-TYPE LATCHES

WITH 3-STATE OUTPUTS

D3793, FEBRUARY 1991-REVISED OCTOBER 1992

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

otherwise noted)

Ta=25°C SN54ABT16373 | SN74ABT16373
PARAMETER TEST CONDITIONS UNIT
MIN TYP! MAX MIN MAX MIN MAX
Vik Vec=45V, ll=—18 mA -1.2 -1.2 -1.2 \
Vec =45V, lon =—3mA 25 25 25
Veec =5V, loy=—3mA 3 3 3
Vo \Y
Vec =45V, loH =—24 mA 2 2
Veec =45V, loH =—32mA 2+ 2
Vec =45V, loL =48 mA 0.55 0.55
VoL : \
Vec =45V, loL =64 mA 0.55% 0.55
Iy Vec =55V, Vi =Vgc or GND +1 & +1 1.3
lozH Vec =55V, Vo=27V 50 S50 50 | wA
lozL Voo =55V, Vo=05V -50 A%—50 -50 | pA
loFr Vec =0V, ViorVo<4.5V =100 A“{ =100 | pA
Icex Vec =55V, Vo=5.5V |Outputs high 50 & 50 50| pA
] Vec =55V, Vo=25V -50 -100 -180| -86 -180] -50 180 mA
Outputs high 2| & 2 2
I Vec =55V, lo=0. Outputs loa B 85 85| mA
cc V) = Vg or GND p
Outputs disabled 2 2 2
Voo =5.5V, Oneinputat3.4V,
|
Alec Other inputs at Vg or GND 15 15 1.5 mA
C V|=25Vor05V 35 pF
Co Vo=25Vor0.5V 9.5 pF

t Alltypical values are at Vgg = 5 V.

* On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.

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

Vec=5V,
: SN54ABT16373 | SN74ABT16373
T =25°C . UNIT
MIN MAX| MINZS MAX| MIN MAX
tw Pulse duration, LE high 3.3 385 $? 3.3 ns
tsu Setup time, data before LE| 1.5 A5 Ly 1.5 ns
th Hold time, data after LE} 1 g 1 ns

PRODUCT PREVIEW Information concerns products In the formative or
design phase of development. Characteristic data and other
R: clfications are design goals. Texss Irmrumtnh reserves the right to

nge or discontinue these products without notice.
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SN54ABT16373, SN74ABT16373
16-BIT TRANSPARENT D-TYPE LATCHES
WITH 3-STATE OUTPUTS

D3793, FEBRUARY 1991-REVISED OCTOBER 1992

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

Vec =5V,
PARAMETER FROM To T°° , c SNSAABTI6373 | SN74ABTI6S73 |
RAM (INPUT) (OUTPUT) A=25
MIN TYP MAX| MIN MAX| MIN MAX
t 19 41 53 19 5 1.9 6.3
PLH D Q 23 ns
toHL ‘ 23 43 54| 23 &b5| 23 6.2
2.1 4.5 . A i ) .
tpLH e a 5.7 2.4 & 7 2.1 67] o
tpHL 26 45 56 26 4° 63 2.6 6.1
t 15 3.9 5 18; 6.4 15 6.1
pzH OE Q 82 ns
tpzL 18 38 49 48 5.8 1.8 5.6
t 24 65 88 4 108 24 103
PHZ OFE Q “f?é ns
tpLz 23 53 76 2.3 8.7 2.3 8.1
PRODUCT PREVIEW Information concems products In the formative or
e, o, 1, soviopmur, Chuncwiatc cus i o %
:ﬁ::gl or discontinue 3';' products without notice. e ’Ims
INSTRUMENTS
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SN54ABT16373, SN74ABT16373
16-BIT TRANSPARENT D-TYPE LATCHES
WITH 3-STATE OUTPUTS

D3793, FEBRUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

From Output
Under Test
CL=50pF

(see Note A)

—————— -\ 3V
Timing Input 15V
1 N - 0V
| J '
I N |
I | 3v
Data Input X1 5V X1 5V
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 3V
Input 15V 15V
i . oV
toy — < »
! : “—’t— tPHL
| ——— VoH
Output 1.5V 1.5V
Vo.
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. C, includes probe and jig capacitance.

TEST S1.
teLH/tpHL Open
tpLz/tpzt. 7v
touz/tezn Open
e tw ——»
| | o
Input 1.5 VX X1 S5V
ov
VOLTAGE WAVEFORMS
PULSE DURATION

Output
Control
(low-level
enabling)

|
Output I | |_ .
Waveform 1 | 15V VoL #0.3V
Stat7Vv —_—

(see Note C)

Output

Waveform 2 | L %H_: 03 VVOH
S1 at Open 1.5V
(seeNoteC) ________ [/ ~0V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

All input pulses are supplied by generators having the following characteristics: PRR = 10 MHz, Z, =50 Q, t; < 2.5 ns, ;< 2.5 ns.

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

B.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
D.

The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS Q?
INSTRUMENTS

3-38 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN54ABT16374, SN74ABT16374
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

D3855, APRIL 1991-REVISED OCTOBER 1992

® Members of the Texas Instruments SN54ABT16374... WD PA‘(::KASE
™ Famil SN74ABT16374... DL PACKA
Widebus™ Family b ViEw)

® State-of-the-Art EPIC-1IB™ BICMOS Deslgn

. Significantly Reduces Power Dissipation 1oell W) 1 1cLK
® ESD Protection Exceeds 2000 V Per 1011 ; :3 101
MIL-STD-883C, Method 3015; Exceeds 10203 ssl] 102
200 V Using Machine Model (C = 200 pF, anolls 451 GND
R=0) 1Q3lls 44[] 103
¢ Latch-Up Performance Exceeds 500 mA Per 1046 43[] 1D4
JEDEC Standard JESD-17 Veell? 42l vee
* Typical VgLp (Output Ground Bounce) 105[]s 41 1D5
<0.8VatVgc=5V,Ta=25C 1069 a0]l 1D6
¢ Distributed Vg and GND Pin Configuration GND []10 39]] GND
Minimizes High-Speed Switching Noise 1q7 [ 11 asl] 107
* Flow-Through Architecture Optimizes PCB 108 ] 12 & ] 108
2a1llis  3s]l2D1
Layout i ]
2Q2 14 35| 2D2
. . _32-
219_’:, 2 ::’VS Outputs (-32-mA lon, GND E 15 34 % GND
2Q3 1 2D3
* Packaged in Plastic 300-mil Shrink sailly  oafl 204
Small-Outline Packages (DL) and 380-mil Vee 18 a1l v
Fine-Pitch Ceramic Flat Packages (WD) ce cc
Using 25-mil Center-to-Center Spaci 205fto  aofl 205
sing 25-mil Center-to-Center Spacings 2QBE20 29%206
P GND Y21 28l GND
description 2722 27[ 207
The 'ABT16374 is a 16-bit edge-triggered D-type 208 [] 23 26{] 2D8
flip-flop with 3-state outputs designed specifically 20E [ 24 25[] 2CLK

for driving highly capacitive or relatively
low-impedance loads. It is particularly suitable for
implementing buffer registers, 1/0 ports,
bidirectional bus drivers, and working registers.

The device can be used as two 8-bit flip-flops or one 16-bit flip-flop. On the positive transition of the clock (CLK)
input, the Q outputs of the flip-flop take on the logic levels set up at the data (D) inputs.

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

The output enable (OE) 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¢ through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74ABT16374 is packaged in TI's shrink small-outline package (DL), which provides twice the /O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

The SN54ABT 16374 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74ABT16374 is characterized for operation from —40°C to 85°C.

Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated.

Copyright © 1992, Texas Instruments Incorporated

UNLESS OTHERWISE NOTED this document contains PRODUCTION
DA‘I’Am o ;:;:n:m as o: B aon date. ;vo‘du"gtl ;onlorm ml; b
tpcc ications per the terms of Texas Instruments standard warra T
N et o g does not Include testing of all ms
parametors.
INSTRUMENTS
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SN54ABT16374, SN74ABT16374

16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS

WITH 3-STATE OUTPUTS

D3855, APRIL 1991-REVISED OCTOBER 1992

logic symbolt

1
10E ————DN1EN
48

1CLK
20E
2CLK

1D1
D2
1D3
1D4
1D5
1D6
107
1D8
2D1
2D2
2D3
2D4
2D5
2D6
2D7
2D8

24

> C1

_INEN

25

218 (R(&|%

40

37

Blg|8|8(8(8

27
26

> C2
-

1D

2D

2V

FUNCTION TABLE
(each flip-flop)
INPUTS OUTPUT
OE CLK D Q
L t H H
L t L L
L L X Qo
H X X z
logic diagram (positive logic)
>
48
1CLK ———D— )
> C1
101 42 1D
2
1Q1
3
5 102 v v
1Q3 - N
6
104
8 To 7 Other Channels
105 .
9
» 1Q6
1Q7 ——-—Ol“ >
12 1Q8 2o
25
B e 2CLK ——I > .
14
e 2% > C1
36
P 2D1 1D
204
19
2Q5
20 205 v v
22 )
2Q7 N—
23
2Q8 To 7 Other Channels

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

1Q1

2Q1

TEXAS J{’
INSTRUMENTS
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SN54ABT16374, SN74ABT16374
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

D3855, APRIL 1991-REVISED OCTOBER 1992

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

SUPPIY VORAGE FANGE, VEG « v vt erttiean e etsae et ene it anee it nnennses -0.5Vto7V
Input voltage range, Vi(see Note 1) ... ...ttt i e e -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo .............. -05Vto55V
Current into any output in the low state, lo: SN54ABT16374 .........ccovviiiiiiiiiiinnn, 96 mA

SN74ABT16374 ...oeiiie e 128 mA
Input clamp current, Ik (Vi<0) ...coiiniiiiiiiiiiiiiinin, e eie e e -18 mA
Output clamp current, Iok (VO <€ 0) v vt vete ettt ee i e e et e e it aaans —-50 mA
Maximum power dissipation at To =55°C (instillair) .......coviiiiviiiiiiiiiiiiiieieriines 0.85W
Storage temperature range .. .........irsiiiiiiiiiiiiii ettt i —65°C to 150°C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

recommended operating conditions (see Note 2)

SN54ABT16374 | SN74ABT16374 UNIT
MIN MAX MIN MAX
Vee Supply voltage 4.5 BS5 4.5 5.5 \%
ViH High-level input voltage 2 ¥ 2 v
ViL Low-level input voltage A 08 0.8 Vv
V| Input voltage 0,% Vgc 0 Ve Vv
loH High-level output current . D] -24 -32 mA
loL Low-level output current g5 48 64| mA
At/Av Input transition rise or fall rate | Outputs enabled A& 10 10| ns/V
Ta Operating free-air temperature -55 125 -40 85 °C
NOTE 2: Unused or floating inputs must be held high or low.
PRODUCT PREVIEW Information concerns products In the formative or
s, o 1 e, sl s i, o ]
change or discontinue these products without notice. Tms
INSTRUMENTS
3-41
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SN54ABT16374, SN74ABT16374
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

D3855, APRIL 1991-REVISED OCTOBER 1992

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

Ta=25°C SN54ABT16374 | SN74ABT16374
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX MIN MAX MIN MAX
Vik Vec =45V, | =-18 mA -1.2 -1.2 -1.2 \%
Voo =45V, lon=-3mA 25 25 25
Vec=5V, loH=-3mA 3 3 3
VoH \
Vec =45V, loH =—24 mA 2 2
Vec=45V, lon =~32mA 2% 2
Vee =45V, loL =48 mA 0.55 0.55
VoL \
Vec =45V, loL = 64 mA 0.55% 0.55
I Vec=5.5V, Vi =V¢gg or GND +1 4l =1 HA
lozn Vee =55V, Vo=27V 50 450 50 | pA
lozL Vec =55V, ‘"Vp=05V -50 ,;’9-50 -50 | pA
loFr Veg=0V, ViorVp=45V +100 ,Q« +100 | pA
lcex Vec =55V, Vo=565V I Outputs high 50 ;:g} 50 50| pA
Io% Vec =55V, Vo=25V -50 -100 -180 -;{SD —-180 -50 -180 | mA
Ve =55V, oo Outputs high 2| 2 2
CC = 9. g o=V 3
Icc V; = Vg or GND Outputs low 67 67 67 | mA
Outputs disabled 2 2 2
Ve =5.5V, Oneinputat 3.4V,
\] CcC ’ f
Alee Other inputs at Vg or GND 15 15 151 mA
C Vi=25Vor05V 3.5 pF
Co Vo=25Vor0.5V 9.5 pF

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

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

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

Vee=5V,
SN54ABT16374 | SN74ABT16374

Ta=25°C UNIT

MIN MAX | MIN AMAX MIN MAX
felock Clock frequency 0 150 0 ::; 450 0 150 | MHz
tw Pulse duration, CLK high or low 3.3 3. 3(} 3.3 ns
tsu Setup time, data before CLK? 141 141" 4 1.1 ns
th Hold time, data after CLK?t 1.3 1.3 1.3 ns

PRODUCT PREVIEW Information concemns products In the formative or
design phase of development Characteristic data and other

fications are des)|
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SN54ABT16374, SN74ABT16374
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

D3855, APRIL 1991-REVISED OCTOBER 1992

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

PARAMETER FROM T0 ::‘::‘é SNS4ABT16374 | SN74ABTI6374 | |
(INPUT) (OUTPUT)
MIN TYP MAX MIN  MAX MIN  MAX
Tmax 150 150 150 MHz
tpLH oLk a 18 43 54 1.8 & 6.4 18 62
tPHL 27 45 56 2.7 571564 27 5.9
tpzH oF a 14 36 . 48 @58 64 1.4 o
tpzL 17 35 46| 4@~ 55 1.7 53
trHz oe a 22 54 84 22 105 22 ol
[ 23 46 7.7 2.3 9.8 2.3 8.7

PRODUCT PREVIEW information concems products In the formative or

dul: ghno o‘l' Idovolopmu;_n. clrﬁlomge data gdﬁo&h:r b
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SN54ABT16374, SN74ABT16374

16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS

WITH 3-STATE OUTPUTS

D3855, APRIL 1991-REVISED OCTOBER 1992

« ~——y

PARAMETER MEASUREMENT INFORMATION

o 7V
[e]
From Output Open
Under Test GND
C,_ =50 pF 500 Q
(see Note A)

LOAD CIRCUIT FOR OUTPUTS

—_————— 3V
Timing Input * 15V
i\_ | oV

| : |
: tsy th |
X | | 3V
Data Input X1 5V X1 S5V
oV
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
‘ ——— e — av
Input 15V 15V
i | oV
trLH —a—
! I K_+— tPHL
I — == Von
Output 1.5V 15V
VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

TEST S1
trL/tpHL Open
trLz/tpzL 7V
teuz/trzn Open
e tw —
| ﬁllz »
Input 1.5 \X 15V
oV
VOLTAGE WAVEFORMS
PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
St1at7Vv
(see Note C)

Output
Waveform 2
S1 at Open
(see Note C)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput puises are supplied by generators having the following characteristics: PRR < 10 MHz, Z, = 50 ©, t; < 2.5 ns, {ys 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS {'f
INSTRUMENTS
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SN54ABT16377, SN74ABT16377

16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS

WITH 3-STATE OUTPUTS

OCTOBER 1992

Members of the Texas Instruments

It is particularly suitable for implementing buffer
and storage registers, shift registers, and pattern
generators.

SN54ABT16377 . .. WD PACKAGE

Widebus™ Famlly SN74ABT16377... DL PACKAGE
OP VIE
State-of-the-Art EPIC-I1B™ BICMOS Deslgn T W)
Significantly Reduces Power Dissipation . [ U 1 101K
ESD Protection Exceeds 2000 V Per cO 1:5013 Az af101
MIL-STD-883C, Method 3015; Exceeds 1a2lls a6l 102
';Og;I)Uslng Machine Model (C = 200 pF, GND E . 45 a GND
1Q3Y>s 441 1D3
Latch-Up Performance Exceeds 500 mA Per 104[]e 43]] 1D4
JEDEC Standard JESD-17 Voo [ i
cc 47 42 Ve
Typical Vgrp (Output Ground Bounce) 1058 41{] 1D5
<0.8VatVec=5V,Tp=25°C 1asl}o 4ol 1Ds
Distributed V¢ and GND Pin Configuration GNplj1o  assflanD
Minimizes High-Speed Switching Noise 1a7 [} 1 ssf] 1D7
Flow-Through Architecture Optimizes PCB 1a8[]12  s7fl 108
Layout 2Q1 E 13 36 % 2D1
2Q2 J14 35|l 2D2
-D -32- ,
:H:,A ,r:S Outputs (~32-mA lon aNplj1s  safl GnD
Packaged in Plastic 300-mil Shrink ggilé :3 gz E|| ZL‘DJi
Small-Outline Packages (DL) and 380-mil Vee 18 siflv.
Fine-Pitch Ceramic Flat Packages (WD) 282[ o 3ol 2gg
Using 25-mil Center-to-Center Spacings 205 20 20l] 206
description aNDO21  2sflanD
2a7[j22  27[] 207
The 'ABT16377 is a 16-bit positive-edge-triggered 208[{2s  26[l2p8
D-type flip-flop with a clock (1CLK or 2CLK) input. 2CIREN[J24  25[)2cLK

The device can be used as two 8-bit flip-flops or one 16-bit flip-flop. On the positive transition of the clock input,
the Q outputs of the flip-flop take on the logic levels set up at the data (D) inputs.

Data input information that meets the setup time requirements is transferred to the Q outputs on the
positive-going edge of the clock pulse if the common clock-enable (1CCKEN or 2CLKEN) input is low. Clock
triggering occurs at a particular voltage level and is not directly related to the transition time of the positive-going
pulse. When the buffered clockinput s at either the high or low level, the D input signal has no effect at the output.
The circuits are designed to prevent false clocking by transitions at CLKEN.

The SN74ABT16377 is packaged in TI's shrink small-outline package (DL), which provides twice the 1/O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

The SN54ABT16377 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74ABT16377 is characterized for operation from —40°C to 85°C.

Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated.

PRODUCT PREVIEW products in the or
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Copyright © 1992, Texas Instruments Incorporated
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SN54ABT16377, SN74ABT16377
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS

WITH 3-STATE OUTPUTS
OCTOBER 1992
FUNCTION TABLE
(each flip-flop)
INPUTS OUTPUT
CLKEN CLK D Q
H X X Q
L 1 H H
L t L L
X L X Q
logic diagram (positive logic)
48
1CLK [|>
1
1CLREN
101 —47
1D 2 jai
—C
’—1 > Cc1
v v
\ /
V-
To 7 Other Channels
2
2CLK I\l/\
24
2CLKEN
201 —
1D B a1
&—(
|—1 > C1
v v
\ /
A\
To 7 Other Channels
i
TEXAS ‘b
INSTRUMENTS
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SN54ABT16377, SN74ABT16377
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

OCTOBER 1992

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

Supply vOltage range, VoG -« vt vttt i e it i i e -05Vto7V
Input voltage range, V| (see Note 1) ........... e -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5Vto55V
Current into any output in the low state, lg:  SN54ABT16377 .......ccviviniiiiiiiiiinnnennne. 96 mA

: SN74ABT16377 ..ot iiienneeeneenes 128 mA
Input clamp current, ik (VI <0) o .vinnnii e e it it e e e -18 mA
Output clamp current, lok (Vo <0) .ovvveiiiiiiiiiini i e e —50 mA
Maximum power dissipation at T4 =55°C (instillair) ..........cccoiiiiiiiiiiiiiiiiiiiiin., 0.85 W
Storage temperaturerange ..........ciiiiiiiiiiiii i i e —65°C to 150°C

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

NOTE

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

recommended operating conditions (see Note 2)

SN54ABT16377 | SN74ABT16377

MIN MAX MIN MAX UNIT
Vee Supply voltage 45 5.5 4.5 55 Vv
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
Vi Input voltage ] Vee o] Vee \
lon High-level output current —24 -32| mA
loL Low-level output current 48 64 mA
At/Av Input transition rise or fall rate | Outputs enabled 10 10 | ns/V
Ta Operating free-air temperature -55 125 -40 85 °C

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

TEXAS “'P
INSTRUMENTS
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SN54ABT16377, SN74ABT16377

16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS

WITH 3-STATE OUTPUTS

OCTOBER 1992

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

otherwise noted)

Ta=25°C SN54ABT16377 | SN74ABT16377
PARAMETER TEST CONDITIONS UNIT
MIN TYP! MAX MIN MAX MIN MAX
Vik Vec=45V, |=-18 mA -1.2 -1.2 -1.2 \2
Vec =45V, lon=—-3mA 25 25 25
Veec =5V, loy=-3mA 3 3 3
VoH A\
Vec =45V, loH =—24 mA 2 2
Vec=45V, loH=—32mA P 2
Vec =45V, loL =48 mA 0.55 0.55
VoL \
Voc =45V, ToL = 64 mA 0.55¢ 0.55
I Vee =55V, V| =Vgc or GND =1 +1 1 pA
lozx Vec =55V, Vo=27V 50 50 50 | pA
lozL Ve =55 V, Vo=05V —50 ~50 —50 | pA
lorF Vec=0V, ViorVos45V 2100 £100 | pA
Icex Vec =55V, Vo =565V | Outputs high 50 50 50| pA
lof Vec =55V, Vo=25V 50 -100 —180| -50 —180| -50 -180| mA
v 55V, I 0 Outputs high 2 2 2
CC =99V, o=9,
lec V) = Veg or GND Outputs low 67 67 67 | mA
Outputs disabled 2 2 2
Vec =5.5V, Oneinputat 3.4V,
] cc g P! s
blec Other inputs at Vg or GND 15 15 15] mA
Ci Vi=25Vor05V pF
Co Vo=25Vor0.5V pF

t All typical values are at Vg = 5 V.
# On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.

TEXAS ‘?@
INSTRUMENTS
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SN54ABT16377, SN74ABT16377

16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS

WITH 3-STATE OUTPUTS

OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

From Output
Under Test

C=50pF
(see Note A)

LOAD CIRCUIT FOR OUTPUTS
-\ 3v
Timing Input /( 15V
1 N oV
| | | | !
l teu th |
| | 3v
Data Input >65 v X1 5V
oV
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 3V
Input 15V 1.5V
i | ov
teLH —le—
! Il H_‘I_ tPHL
I ——= Von
Output 1.5V 1.5V
VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C_ includes probe and jig capacitance.

TEST S1
toLH/tpHL Open
tpLz/tpzL 7V
tpuz/tezn Open
] tw —¥
| | o
Input 1.5 VX X1 S5V
ov
VOLTAGE WAVEFORMS
PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Stat7Vv
(see Note C)

Output
Waveform 2
S1 at Open
(see Note C)

PRODUCT PREVIEW

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, = 50 Q, t, < 2.5 ns, t;< 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAs “.’P
INSTRUMENTS
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SN54ABT16460, SN74ABT16460
4-TO-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS

WITH 3-STATE OUTPUTS
OCTOBER 1992
® Members of the Texas Instruments 2:5_»;2?53;11 ?;%% cen VDVE g:gKK:g:
Widebus™ Family pa OP VIE W)
¢ State-of-the-Art EPIC-11B ™ BiCMOS Design
Significantly Reduces Power Dissipation LEAB1 11 v 56[] OEBT
® ESD Protection Exceeds 2000 V Per LEAB2 []2 55]] OEB2
MIL-STD-883C, Method 3015; Exceeds 200 V LEBA[]3 54[] SELO
Using Machine Model (C = 200 pF,R = 0) GND [ 4 53[] GND
® Latch-Up Performance Exceeds 500 mA Per LEB1 [}5 52[] 1B1
JEDEC Standard JESD-17 LEB2 |6 51[]1B2
® Typical VoLp (Output Ground Bounce) <1V Veel}7 s0f]Vee
atVee =5V, Ty = 25°C ‘ CnggEa 49%::3
o Mictei . . . 9 48
Distributed Ve and GND Pin Configuration cLras 1o s7fl281

Minimizes High-Speed Switching Noise a0t~ ssflanD

®* Flow-Through Architecture Optimizes PCB 1al 12 45[]282

Layout 2A[]13  44f]2B3

¢ High-Drive Outputs (-32-mA lpy, 64-mA lg}) CE_SEL0[|14  43[]J2B4

® Bus-Hold Inputs Eliminate the Need for CE_SEL1 [J15 42[]381

External Pullup Resistors 3A[l1e  a1[)3B2

® Packaged in Plastic 300-mil Shrink 4A[J17  4ofl3B3
Small-Outline Packages (DL) and 380-mil GND[J18  39[JGND

Fine-Pitch Ceramic Flat Packages (WD) CLRENAB([]19  38[]3B4

Using 25-mil Center-to-Center Spacings CIRENB([]20  37[]4B1

TIRENBA[|21  3s[l4B2

description Veell2z  3s5[1Vee

LEB3 4B3
The 'ABT16460 is a 4-bitto-1-bit multiplexed LEB4E§2 2;% prot

registered transceiver used in applications where aND [[2s a2[] GND

four separate data paths must be multiplexed OFA ] 26 a1 [] SEL1

onto, or demultiplexed from, a single data path. LeAB3 []27 20[] OEE3
Typical applications include multiplexing and/or LEABA [] 28 29[| OEB2
demultiplexing of address and data information in
microprocessor- or bus-interface applications.
This device is also useful in memory-interleaving
applications.

Five 4-bit1/O ports (1A—4A, 1B1-~4,2B1-4, 3B1-4, and 4B1-4) are available for address and/or data transfer.
The output-enable (OEB, OEBT-0OEB4, and OEA) inputs control the bus transceiver functions. These control
signals also allow 4-bit or 16-bit control depending on the OEB level.

Address and/or data information can be stored using the internal storage latches/flipflops. The latch-enable
(LEB1—LEB4, LEBA, and LEAB1—-LEAB4) and clock/clock-enable (CLK/CLKEN) inputs are used to control
data storage. When either one of the latch-enable inputs is high, the latch is transparent (clock is a don't care
as long as the latch-enable is high). When the latch-enable input goes low (providing that the clock does not
transit from low to high), the data present at the inputs is latched and remains latched until the latch-enable input
is returned high. When the clock-enable is low and all the latch-enables are low, data can be clocked on the low
to high transition of the clock. When either the clock-enable or one latch-enable is high, the clock is adon't care.

Four select pins (SELO, SEL1, CE_SELO, and CE_SEL1) are provided to multiplex data (A port), or to select
one of four clock-enables (B port). This allows the user to have the flexibility of controlling one bit at a time.

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

Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated.

PRODUCT PREVIEW Information concems products In the formative or Copyright © 1992, Texas Instruments Incorporated
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SN54ABT16460, SN74ABT16460
4-TO-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

OCTOBER 1992

description (continued)

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

The SN74ABT16460 is packaged in TlI's shrink small-outline package (DL), which provides twice the I/O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

The SN54ABT16460 is characterized for operation over the full military temperature range of —-55°C to 125°C.
The SN74ABT16460 is characterized for operation from —40°C to 85°C.

A-TO-B OUTPUT-ENABLE TABLE!

INPUTS OUTPUT
OEB OEBn Bn
H H Z
H L z
L H 4
L L Active
th=1,2,34

A-TO-B STORAGE TABLE (ASSUMING OEB = L, OEBn = L)}

INPUTS OUTPUTS

TLRENAB CE_SEL1 CE_SELO CLKAB LEAB1 LEAB2 LEAB3 LEAB4| Bt B2 B3 B4
X X X X H L L L A Ao Ao Ao
X X X X H H H L A A A Ao
L X X L L L L L A A Ay A
L L L 1 L L L L A A A A
L L H ? L L L L Ao A Ao A
L H L t L L L L A0 A A Ao
L H H 1 L L L L A A Ao A
H X - X t L L L L Ae A A Ay

# This table does not cover all the latch-enable cases since they have similar results.

TExas {’?
INSTRUMENTS
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SN54ABT16460, SN74ABT16460
4-TO-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS

WITH 3-STATE OUTPUTS
OCTOBER 1992
B-TO-A STORAGE TABLE (BEFORE POINT “P”)
. INPUTS wpr
CLKENB CLKBA LEB1 LEB2 LEB3 LEB4 SEL1 SELO
X X H L L L L L B1
X X L H L L L H B2
X X L L H L H L B3
X X L L L H H H B4
L L B1
L H B2
L t L L L L H L B3
H H B4
L L B1pt
L H B2,t
L L L L L L H L B3,!
H H B4ot
B-TO-A STORAGE TABLE (AFTER POINT “P”)
INPUTS OUTPUT
CLKENBA CLKBA LEBA OEA B A
X X X H X z
X X H L L L
X X H L H H
H X L L X Aot
L t L L L L
L t L L H H
L L L [ X Aot
1 Output level before the indicated steady-state input conditions
were established.

TEXAS {P
INSTRUMENTS
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SN54ABT16460, SN74ABT16460
4-TO-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

OCTOBER 1992

logic diagram (positive logic)

N ]
LEB4 LEAB4
LEB3 N Y ~ A LEAB3
| ~N
LEB2 PN <l LEAB2
| N4
LEB1 N LEAB1
V7 ~N
OEBT
_CE—‘ CE — OEBZ
CIKERB ( E_’——" OEB3
4> b— OEB3
o
N 1
SEL1 K A .'*—Q— CE_SELO
@)
SELO —K _C'F. 4— CE_SEL1
LEBA I
5 ez D
CLKBA 'l> @ CLRENAB Selector |
m—%
M i ota T Tele o nn - BRI
Channels D 1B1
ok —[\/
LEI¢

CE

LE

D
CLK
CE [:\
CLK
CE

o

0
S\
J/ Xcm:m \

Nl

CE

B o
LE
vYvyew vv LE
CLKAB—D CLK[_|

1A +—p

1B2

1B3

1B4

TEXAS {?
INSTRUMENTS

3-54 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN54ABT16460, SN74ABT16460
4-TO-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

OCTOBER 1992

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

SUpply VOAGe raNnge, VoG v v e ettt ittt e e e -05Vto7V
Input voltage range, V) (except I/O ports) (see Note 1) ..........ccoviiiiniiiiiiiin.. -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -05Vto5.5V
Current into any output in the low state, lg: SN54ABT16460 ............cvvievinnnennnnennnnn, 96 mA

SN74ABT16460 .......covviniiiinennninnernnns 128 mA
Input clamp current, K (V1< 0) . vven it e i e i i e e -18 mA
Output clamp current, Iok (VO <0)  tviiiiiiiiieiiiii it ittt e sasatiasainesseesssnanaans —-50 mA
Maximum power dissipation at T4 =55°C (instillair) ........ccoiiviiiiiiiiiiiiiii i, 1W
Storage temperature range ........ e iei e e, e .. —65°Cto 150°C

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

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

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

recommended operating conditions (see Note 2)

SN54ABT16460 | SN74ABT16460

MIN MAX MIN MAX UNIT
Vee Supply voltage 4.5 5.5 4.5 5.5 \
Vi High-level input voltage 2 2 \
Vi Low-level input voltage 0.8 0.8 v
Vi Input voltage 0 Vee 0 Vee v
loH High-level output current -24 -32 mA
loL Low-level output current 48 64| mA
AYAV Input transition rise or fall rate | Outputs enabled 10 10| nsV
Ta Operating free-air temperature -55 125 —-40 85 °C

NOTE 2: - Unused or floating pins (input or I/O) must be held high or low.
TEXAS {'f
INSTRUMENTS
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SN54ABT16460, SN74ABT16460
4-TO-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

OCTOBER 1992

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

Ta=25°C SN54ABT16460 | SN74ABT16460
PARAMETER TEST CONDITIONS UNIT
. MIN TYPt MAX MIN MAX MIN MAX
Vik Veg=45VY, I =—18 mA -1.2 -1.2 -12] v
Vec =45V, loy =—3mA 25 25 25
Vec=5V, loy=—-3mA 3 3 3
VoH \
Vecc =45V, lon=—24mA 2 -2
Vec =45V, loH=~32mA 2% 2
Vec =45V, loL =48 mA 0.55 0.55
VoL v
Vec=45V, loL = 64 mA 0.55% 0.55
! Vec=565V, Control inputs +1 +1 +1 WA
V) =Vgc or GND A or B ports +100 +100 +100
lozn® Vec =55V, Vo=27V 50 50 50 A
loz 8 Vcg=5.5YV, Vo=05V -50 -50 -50 A
lore Vec=0V, ViorVos45V +100 +100 pA
lcex Vec =55V, Vo =55V | Outputs high 50 50 50 [ pA
1o Vec =55V, Vo=25V . -50 -100 200 -50 —200| -50 —200] mA
Vec =55V, Outputs high 2 2 2
lcc lo=0 ;‘o(:{sa Outputs low 35 35 35| mA
V| =Vgc or GND Outputs disabled 2 2 2
Vec =55V, in) 4V, ’
L E B
Ci Vi=25Vor0.5V Control inputs pF
Cio Vo=25Vor05V A or B ports pF

t All typical values are at Vg = 5 V.

# On products compliant to MIL-STD-883, Class B, this parameter does not apply.

§ The parameters lozy and lozy include the input leakage current.

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

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

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

SN54ABT16460 | SN74ABT16460

UNIT
MIN MAX MIN MAX
felock Clock frequency 0 150 0 150 | MHz
! Pulse duration LEAB or LEBA high 4 ns
w CLKAB or CLKBA high or low 4
AorB 2
Before CLK
t, Setup time 1 CLKEN 3 ns
SU
CLK high 2
A *
A before LEAB| or B before LEBA} K Tom N
AorB 2
After CLK
th Hold time t CLKEN 2 ns
A after LEAB| or B after LEBA] 3
* Tight parameters

: TEXAS -lj}
INSTRUMENTS
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SN54ABT16460, SN74ABT16460
4-TO-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

OCTOBER 1992

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

Vec=5V,
FROM TO o SN54ABT16460 | SN74ABT16460
PARAMETER (INPUT) (OUTPUT) Ta=25°C UNIT
MIN TYP MAX MIN MAX MIN MAX
t ’ 7*
PLH AorB BorA ns
tpHL ™
L CLKAB B ns
tPHL
SPLH CLKBA A ns
tPHL
teLH [EAB B 7 ns
tPHL 7
6
tPLH [EBA A ns
tPHL 6
8
teL EB A ns
tPHL 8
8
L] SEL A ns
tPHL 8
t
PLH CE_SEL B ns
tPHL )
t 10
PZH OE AorB ns
tpzL 10
t 10
PHZ OE AorB ns
tpLz 10
* Tight parameters
Tixas W
EXAS
INSTRUMENTS
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SN54ABT16460, SN74ABT16460
4-TO-1 MULTIPLEXED/DEMULTIPLEXED REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

v
O TEST S1
O Open teLn/t Open
From Output P f:LL’z‘/If::t 7p v -
Under Test GND tpuzitpz Open
CL=50pF
(see Note A)
= = = « .
LOAD CIRCUIT FOR OUTPUTS [ " |
Input 1.5 VX X1 5V
-\ 3V ov
Timing Input sV ov VOLTAGE WAVEFORMS
[ [ | PULSE DURATION
I tsu th |
| | 3V
Data Input X1 5V X1 5V Output v
ov Control
low-level il
VOLTAGE WAVEFORMS ( | /L
SETUP AND HOLD TIMES enabling) tas) fe [T ° v
| | tpiz— P €
| |
______ av Output | . |L—| 7 35V
Input 15V 15V Waveform 1 | 15V VoL +0.3V
Stat7V o7y
i I ov (see Note C) | -» | oL
—l— tpHz
¢
PLH | | —— tpy tpzn —9} |
| | Output | . Vou
| ——— Vou Waveform 2 Vou-0.3V
Output 15V 15V S1 at Open 15V
VoL (seeNoteC) o ____/ — — — ~0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 , t; < 2.5 ns, < 2.5 ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS ‘!?
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SN54ABT16470, SN74ABT16470
16-BIT REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS085A-D3794, FEBRUARY 1991-REVISED OCTOBER 1992

® Members of the Texas Instruments
Widebus ™ Family

® State-of-the-Art EPIC-11B ™ BIiCMOS Design
Significantly Reduces Power Dissipation

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

¢ Typical Vg p (Output Ground Bounce) <1V
atVec =5V, Ta=25°C

° Distributed Vcc and GND Pin Configuration
Minimizes High-Speed Switching Noise

® Flow-Through Architecture Optimizes PCB
Layout

¢ High-Drive Outputs (-32-mA lgy,
64-mA lg)

® Packaged in Plastic 300-mil Shrink
Small-Outline Packages (DL) and 380-mil
Fine-Pitch Ceramic Flat Packages (WD)
Using 25-mil Center-to-Center Spacings

description

The 'ABT16470 is a 16-bit registered transceiver
that contains two sets of D-type flip-flops for
temporary storage of data flowing in either
direction. The '"ABT16470 can be used as two 8-bit
transceivers or one 16-bit transceiver. Separate
clock (CLKAB or CLKBA) and output-enable
(OEAB or OEBA) inputs are provided for each
register to permit independent control in either
direction of data flow.

To avoid false clocking of the flip-flops, TE should
not be switched from high to low while CLK s high.

SN54ABT16470... WD PACKAGE
SN74ABT16470. .. DL PACKAGE

(TOP VIEW)
10EABI] 1 % s6[] 1OEBA
1cLKAB[] 2 55[] 1CLKBA
1CEAB[] 3 54[] 1TCEBA
GND[} 4 53[] GND
1A1[]s s2[] 1B1
1A2[| 6 51)] 1B2
Vecll7  s0f]Vee
1A3(] s 49[] 1B3
1A4f] o 48[l 1B4
1A5[J10  47[]1B5
GND[ 11 48]l GND
1A6[]12 45|l 1Bs
1A70013  aaf]1B7
1Aa8[114  43[) 1B8
2A1[J15  42|] 2B1
2A2[}16  a1fl2B2
2A3[|17  4o[] 2B3
GND[|18  39[] GND
2A4[l19  38[]2B4
2A5[]20  37[]2B5
2a6[]21 381286
Vecll22  8sfl Ve
2A7[]23 34l 2B7
2A8[]24  33[]2BS
GND[l2s a2 ﬂ GND
2CEAB[]2s  31[] 2CEBA
2CLKAB[| 27 - 30[] 2CLKBA
20EAB[| 28  29[] 20EBA

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 i determined by the current-sinking capability of the driver.

The SN74ABT 16470 is packaged in TI's shrink small-outline package (DL), which provides twice the 1/O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

The SN54ABT16470 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74ABT16470 is characterized for operation from —40°C to 85°C.

Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated.

UNLESS OTHERWISE NOTED this document contains PRODUCTION
DATA Information current as of publication date. Products conform to
-specifications per the terms of Texas Instruments standard warranty.
Product Ing does not rily Include testing of all

paramters.

TEXAS
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Copyright © 1992, Texas Instruments Incorporated
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SN54ABT16470, SN74ABT16470
16-BIT REGISTERED TRANSCEIVERS

WITH 3-STATE OUTPUTS

SCBS085A-D3794, FEBRUARY 1991-REVISED OCTOBER 1992

logic symbolt

56
10EBA ———— N 1EN3
54
1CEBA ————555 G1
1CLKBA ———1 > 1C5
10EAB —— I 2EN4
3
1CEAB 2————5 G2
1CLKAB [> 2C6
29 r
20EBA 7EN9
31 r
2CEBA a0 G7
2CLKBA —-—-——28 > 7C11
20EAB — L 8EN10
26
2CEAB ——527 G8
2CLKAB [> 8C12
5 1 - 52
6D av
6 51
1A2 ——<>—] H—tp———
8 49
1A3 ——>— |—>—
9 48
1A4 ——<4>—] >—————
10 47
1A ——4>—] | >—
12 45
1A6 ————4>—] —>———
13 44
1A7 ———4>—] —>———
14 43
1A8 ————<4-p>—] —>————
15 42
R AN - IR
12D 10V
16 41
2A2 ————<4>— —e—
17 40
2A3 —>— —p—
19 38
2A4 ——<4>— —>—o
20 37
2A5 ———egt—] >
21 36
2A6 ——4¢>—] —4>—
23 34
2A7 ——<¢>— -
24 33
2A8 ———<¢>— —p—

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

1B1

1B2
iB3
1B4
1B5
1B6
1B7
1B8
2B1

2B2
2B3 -
2B4
2BS
2B6
2B7
2B8

TEXAS ‘i’?
INSTRUMENTS
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SN54ABT16470, SN74ABT16470
16-BIT REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS085A-D3794, FEBRUARY 1991-REVISED OCTOBER 1992

logic diagram (positive logic)

10EBA £
1CEBA -54
1cLKBA 25
10EAB -
1CERB >
1CLKAB -2
]
1a1 2 J' “IT -
1 ~N 1D 1B1
—> C1 ¢
1D VIL
v vy v
\ /
V
To 7 Other Channels
20EBK 22
2CEBR L
2CLKBA 22
20EAB 2
2CeAB 22
20LKAB 2L
15 )1 ci<i—e "
2A1 ~N 1D 2B1
> cCi ¢
1D l/
v vy v
\ /
\"4
To 7 Other Channels
Texas W
EXAS
INSTRUMENTS
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SN54ABT16470, SN74ABT16470
16-BIT REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS085A-D3794, FEBRUARY 1991-REVISED OCTOBER 1992

FUNCTION TABLE?
INPUTS OUTPUT
TEAB CLKAB OEAB A B
H X X X 2
X X H X z
L L L X Bof
L t L L L
L t L H H

t A-to-B data flow is shown: B-to-A flow is similar but
uses CEBA, CLKBA, and OEBA.

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

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

SUPPlY VORRAGO raNGE, VGG vttt ettt taiietetiennieseesinserssiosssannsnssessnnsnns —-05Vto7V
Input voltage range, V| (except /O ports) (seeNote 1) ..........covvviiiiiiiii i, —-05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -0.5Vto55V
Current into any output in the low state, g1 SNS4ABT16470 ..........ccviniiiiiiiiiiiiannnnns 96 mA

SN74ABT16470 ...t i 128 mA
Inputclamp current, Ik (V1<0) ..ovviiiiiiiii ittt ieeannn e -18 mA
Output clamp current, lok (VO < 0) oo vi it e e et ~50 mA
Maximum power dissipation at To =55°C (instillair) ..........c.oviiiiiiiiiii it iiiinaean 1w
Storage temperature range . ... .v.vrt ittt e eaaes —-65°C to 150°C

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

NOTE

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

recommended operating conditions (see Note 2)

SN54ABT16470 | SN74ABT16470 UN
MIN MAX MIN MAX T
Vce Supply voltage 4.5 B85 4.5 5.5 \
ViH High-level input voltage 2 W 2 v
ViL Low-level input voltage {{f’f 0.8 0.8 \
Vi Input voltage 0,% Voo 0 Vee| V
lon High-level output current S;.: -24 -32 mA
loL Low-level output current ,‘f{? 48 64 mA
AY/Av Input transition rise or fall rate ] Outputs enabled i 10 10| nsV
TA Operating free-air temperature —55 125 —40 85 °C
NOTE 2: Unused or floating pins (input or /0) must be held high or low.

PRODUCT PREVIEW Information concerns products in the formative or

dulqg Gh“' o'f’ ?nvolop:m);t Clhmclnhﬂc data :hnd ri:hT(" @
specifications are design goals. Texas Instruments reserves the o T

cmngo or dluontlnuoghl%o products without notice. l ms
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SN54ABT16470, SN74ABT16470
16-BIT REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS085A-D3794, FEBRUARY 1991-REVISED OCTOBER 1992

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

PARAMETER TEST CONDITIONS Ta =25°C SN54ABT16470 | SN74ABT16470 UNIT
MIN TYPt MAX MIN MAX MIN MAX
Vik Vecc=45V, |=—18 mA -1.2 -1.2 -1.2 \%
Vec=45V, lon =—3mA 25 25 25
Vec=5V, lon=—3mA 3 3 3
VoH A\
Vec=45V, loy =—24 mA 2 2
Vec =45V, loy =—32mA 2% 2
Vec=45V, lop = 48 mA 0.55 0.55
Vou - Y
Vec=45V, loL = 64 mA 0.55% o 0.55
| Vec =55V, Control inputs +1 ol +1 WA
! = Ve or GND A or B ports =100 =100 =100
lozn? Vec =55V, Vo=27V 50 ,.‘? 50 50 RA
loz® Voo =55V, Vo=05V ~50 5 50 50| pA
lorr Vec=0V, ViorVos45V +100 ) +100 RA
lcex Vec=5.5V, Vo =5.5V | Outputs high 50 «° 50 50] pA
101 Vee =55V, Vo=25V -50 -100 -200 -50 -200 -50 —-200 mA
Vcec =55V, Outputs high’ 2 2 2
lcc lo=0, 20‘:{58 Outputs low 35 35 35| mA
V| =Vcc or GND Qutputs disabled 2 2 2
Veg =55V, One inputat 3.4V, N
Algc? O(t::er inputs at Vcc’:ar GND 05 05 051 mA
Ci Vi=25Vor05V Control inputs 3 pF
Cio Vo=25Vor0.5V A or B ports 8.5 pF

t All typical values are at Vgg = 5 V.
# On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ The parameters lozy and loz, include the input leakage current.

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

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

timing requirements over recommended ranges

temperature (unless otherwise noted)

of supply voltage and operating free-air

Vec=5V,
SN54ABT16470 | SN74ABT16470

Ta =25°C UNIT

MIN  MAX MIN ;. MAX MIN MAX
felock Clock frequency 0 150 0;3° #54150 0 150 | MHz
tyl Pulse duration, CLKAB or CLKBA high or low 3.3 &BJ }QS:* 3.3 ns
tsu Setup time, data before CLKAB1 or CLKBA¢ 4 o '}3" 4 ns
th Hold time, data after CLKAB1 or CLKBA?t 1 11 ns
| This parameter is specified by design but not tested.
PRODUCT PREVIEW Information concerns products In the formative or
e It'l‘nm.m%u?.:“ wﬁ..#mcm;&:mcumnﬁﬂ mo' b
M n:gc o dluonﬂnuo%\ogc? products without notice. d m
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SN54ABT16470, SN74ABT16470
16-BIT REGISTERED TRANSCEIVERS

WITH 3-STATE OUTPUTS

SCBS085A-D3794, FEBRUARY 1991-REVISED OCTOBER 1992

v

T

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

Vee =5V,
SN54ABT16470 | SN74ABT16470
PARAMETER (;m::-) ( oulgun =25°C ‘ UNIT
MIN TYP MAX MIN  MAX MIN  MAX
frmax 150 150 150 MHz
tpLH 14 31 48 1.4 5.1 1.4 4.9
CLK AorB ns
ey 13 32 46 E X 13 29
tpzH 1 31 43 1 & 5 1 4.9
OE AorB ns
r— or 12 36 58] 12 & 69 12 68
tpHz oF AorB 19 37 49 1.3& 6 1.9 551 ¢
tpLz 16 33 48 18 5.4 1.6 5.3
tpzn 1 34 46 1 5.8 1 5.7
CE AorB - ns
tpzL 12 39 6] @12 7.3 1.2 7.2
tpHz - AorB 17 389 52 1.7 6.2 1.7 58]
tpLz 15 36 53 1.5 5.5 1.5 5.4
PRODUCT PREVIEW In'onnlﬂon concems products in the formative or
A, Jras, o, doviopmr, Chewcieitc des i ot {;
S are n
cR:ngo of‘:lluonumn g«wms 'mmn notice. e ot ’l-ms
INSTRUMENTS
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SN54ABT16470, SN74ABT16470
16-BIT REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS085A-D3794, FEBRUARY 1991-REVISED OCTOBER 1892

PARAMETER MEASUREMENT INFORMATION

7V
o TEST st
(o] [o]
From Output Open :PUL;;:PHL 7"3"
Under Test GND t:m/‘:;: Open
CL=50pF
(see Note A)
LOAD CIRCUIT FOR OUTPUTS ) |k tw |
3v
I
Input 15 V>< 15V
-\ 3V oV
Timing Input }K‘_"" v ov VOLTAGE WAVEFORMS
| | T PULSE DURATION
: tsu I th |
| | 3V
Data Input X1 S5V X1 SV Output v
ov Control 15V
low-level : '
VOLTAGE WAVEFORMS ( il
enabling) —_——— oV
SETUP AND HOLD TIMES tPZL—Pl — |
. | | tiz—P
| L 35V
______ av Output | - | | 7 )
Input 15V 15V Waveform 1 | 15V VoL +0.3V
| ov } s:l att 78)’ | _’| I‘___ — — VoL
| see Note
teLy _Jﬁ_"} I ¢ ¢ tpzn ] tehz
PHL Output 21 |
| | | _ __ _— _— Vou
| — —— Vo Waveform 2 Vou—-03V
Output 1.5V . 15V S1 BNt Otpecn 15V
VoL (seeNoteC) __/— — — — — -0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C| includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 Q, t, s 2.5 ns, {s 2.5 ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS ‘k?
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SN54ABT16500A, SN74ABT16500A
18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS057C-D3658, DECEMBER 1990-REVISED OCTOBER 1992

®* Members of the Texas Instruments SN54ABT16500A . .. WD PACKAGE

Widebus ™ Family SN74ABT16500A . . . DL PACKAGE
(TOP VIEW)

® State-of-the-Art EPIC-11B ™ BiCMOS Design

. Slgnirf:cantly Reduces Power D.isslpatlon oeaB[ 1 U s6[] GND
UBT™ (Universal Bus Transceiver) LeAB[] 2 s5[] CLRAB
Combines D-Type Latches and D-Type atll3 s4[] B1
Flip-Flops for Operation in Transparent,

GNDlJ4  s3flaND

Latched, or Clocked Mode \ A2ll s s2] B2

¢ ESD Protection Exceeds 2000 V Per A3[]s s51[] B3
MIL-STD-883C, Method 3015; Exceeds Veell 7 50{] Ve
200 V Using Machine Model (C = 200 pF, A4l s 49(] B4
R=0) Asll o 48{] B5

¢ Latch-Up Performance Exceeds 500 mA Per As(] 10 47[] B6
JEDEC Standard JESD-17 GND[] 11 4s[] GND

* Typical VoLp (Output Ground Bounce) A7fl1z2  asflB7
<0.8VatVec =5V, Ta=25C Asl]13  asflB8

* Flow-Through Architecture Optimizes PCB Adll1a  43fl B9
Layout At0[J15 a2l B10

Atfl1e a1l B11

A12[] 17 4o[] B12
GND[] 18 3s[laND
A13[l 19  3s[IB13
Alaflz0  37[IB14

® Packaged in Plastic 300-mil Shrink
Small-Outline Packages (DL) and 380-mil
Fine-Pitch Ceramic Flat Packages (WD)
Using 25-mil Center-to-Center Spacings

description Ats[l21  ss[lBi5

VccE 22 35 ] Vece

These 18-bit universal bus transceivers combine A16[] 23 34[] B16

D-type latches and D-type fiip-flops to allow data A17[}24 s3] B17

flow in transparent, latched, and clocked modes. GND[J25  32]] GND

Data flow in each direction is controlled by At8ll2s  31]]B18
output-enable (OEAB and OEBA), latch-enable OEBA[f27 0[] CIKBA

(LEAB and LEBA), and clock (CLKAB and LEBA[j28  20[]GND

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-low transiton of CTLKAB.
Output-enable OEAB is active-high. When OEAB
is high, the outputs are active. When OEAB is low,
the outputs are in the high-impedance state.

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, and CLKBA. The output enables are
complementary (OEAB is active high and OEBA is active low).

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

The SN74ABT16500A is packaged in TI's shrink small-outline package (DL), which provides twice the 1/O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

Widebus+, EPIC-1IB, and UBT are trademarks of Texas Instruments Incorporated.

UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1992, Texas Instruments Incorporated

DATAmIg.ignmﬂon e&nzm " :: uNlcllﬁog:-MIm! rt:cnform to %
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SN54ABT16500A, SN74ABT16500A
18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS057C-D3658, DECEMBER 1990-REVISED OCTOBER 1992

description (continued)

The SN54ABT16500A is characterized over the full military temperature range of —55°C to 125°C. The
SN74ABT16500A is characterized for operation from —40°C to 85°C.

FUNCTION TABLE!
INPUTS OUTPUT
OEAB LEAB TIKAB A B
L X X X Z
H H X L L
H H X H H
H L i L L
H L Il H H
H L H X Bo#
H L L X BoS

1 A-to-B data flow is shown: B-to-A flow is similar but
uses OEBA, LEBA, and CLKBA.

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

§ Output level before the indicated steady-state input
conditions were established, provided that CLKAB
was low before LEAB went low.

TEXAS *J
INSTRUMENTS ABTI6500A-2
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SN54ABT16500A, SN74ABT16500A
18-BIT UNIVERSAL BUS TRANSCEIVERS

WITH 3-STATE OUTPUTS

SCBS057C-D3658, DECEMBER 1990-REVISED OCTOBER 1992

logic symbolt

OEAB

LEAB

LEBA

Al

A3
A4
As
A6
A7

A9
At0
AN
A12
A13

‘A14
A1s
A16
A17
A18

-

— EN1
——FF D 203

e
G2

— NENs
30
— D 5C6
28
I N
GS
3 1 L 54
TR wled
4v 6D
5 52
—— >
6 51
— > —>——
8 49
— L >
9 48
— > —>————
10 47
D —— l—p———————
12 45
—_ &> L >
13 44
14 43
—_—> }—ua-p—
15 42
16 41
17 40
P —>———
19 38
—— o
20 37
— ——
21 36
e e ——
23 34
= —>——
24 33
—P—] —p>———
26 31
— —e>——

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

B1

B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13
B14
B15
B16
B17
B18

TEXAS “’:‘
INSTRUMENTS
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SN54ABT16500A, SN74ABT16500A
18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS057C-D3658, DECEMBER 1990-REVISED OCTOBER 1992

logic diagram (positive logic)

OEAB >
CLKBA _o>
LEBA >

A

4
c1 c1
>
y

1D[—% 1D <
Yy v v r v v
\ /
vV
To 17 Other Channels

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

SUPPlY VOREGE FANGE, VGG ++ vt vttt vtteenertteient et eieneeneaerniieneeitianeensennn -05Vto7V
Input voltage range, V| (except 1/O ports) (see Note 1) ........ccoovvriiiiiiivenn .. -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo .............. -05Vto55V
Current into any output in the low state, lo:  SNS4ABT16500A ...........iiiiiiiiiiiinnnn.. 96 mA

SN74ABT16500A ... ..ot 128 mA
Input clamp current, L (V1< 0) o ov ittt e e e e e i i i -18 mA
Output clamp current, lok (Vo < 0) v vt it ittt e e et —-50 mA
Maximum power dissipation at To =85°C (instillair) .......... .ot 1w
Storage temperature range ........ ..ottt e e i e e —65°C to 150°C

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

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

TEXAS ‘gff ,
INSTRUMENTS ABT16500A-2
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SN54ABT16500A, SN74ABT16500A
18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS057C-D3658, DECEMBER 1990-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT16500A | SN74ABT16500A UNIT
MIN MAX MIN MAX

Vee Supply voltage 4.5 5.5 45 5.5 \
Vi High-level input voltage 2 & 2 \Y
ViL Low-level input voltage #% 08 0.8 \Y
7 Input voltage 0% Vg 0 Vee v
loH High-level output current ({J ~24 -32 mA
loL Low-level output current A2 48 64| mA
At/Av Input transition rise or fall rate | Outputs enabled R4 10 10| nsV
Ta Operating free-air temperature " -55 125 -40 85 °C

NOTE 2: Unused or floating pins (input or }/O) must be held high or low.

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

Ta=25°C SN54ABT16500A | SN74ABT16500A
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX MIN MAX MIN MAX
Vik Vec=45V, I =—18 mA -1.2 -1.2 -12| V
Vec =45V, loy=—3mA 25 2.5 25
Vec=5V, lou=—3mA 3 3 3
VoH \"
Vec =45V, loH=—24mA 2 2
Vec =45V, lon =—32mA 2% 2
Vec =45V, loL =48 mA 0.55 0 55
Vor o v
Ve =45V, loL =64 mA 0.55% i,;i" 0.55
) Vec =55V, Control inputs 21 o 2 +1 WA
Vi=VccorGND, AorB ports +100 A £100 +100
lozn® Vec =55V, Vo=27V 50 f\ 50 50 | A
loz.8 Vec =55V, Vo=05V . -50 s -50 -50| pA
loFr Vec=0V, ViorVg=4.5V +100 A 2100 | pA
tcEX Vec=55V,Vp=55V | Outputs high 50| ©° 50 50| pA
To" Vec =55V, Vo=25V —50 -100 —180 =50  —180 ~50 —180 | mA
Vec =55V, Outputs high 3 3 3
ice i0=0, ':o‘:{sB Outputs low 76 76 76 | mA
Vi =Vgc or GND Outputs disabled 3.3 3.3 3.3
Alee” \(;?lser iﬁ:urs‘ Strlz;lglzjrtg:\l%‘t v 15 15 15) mA
Ci Vi=25Vor05V Control inputs 4 pF
Cio Vo=25Vor0.5V Aor B ports 8 pF

1 All typical values are at Vgg = 5 V.

% On products compliant to MIL-STD-883, Class B, this parameter does not apply.

S The parameters lgzy and lpz| include the input leakage current.

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

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

PRODUCT PREVIEW information concamns products In the formative or

dosign phase of devolopment, Charcioratc caa and_ cthr b
S are ot o e proguet without nofca, s herghtto TEXAS
‘ INSTRUMENTS ABT16500A-2
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SN54ABT16500A, SN74ABT16500A
18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS057C-D3658, DECEMBER 1990-REVISED OCTOBER 1992

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

SNS4ABT16500A | SN74ABT16500A |
MIN  MAX| MIN  MAX
felock Clock frequency 0 150 0 150 | MHz
LEAB or LEBA high 33 /= 33
. T durati £
Wi Pulseduralon e or GIRBA high or low S 33 ns
A before CLKAB| 45 S 45
B before CLKBA| 4%- 4
tsu Setup time - e ns
TIK high 5 15
Abefore LEAB] or B before LEBA| | k:a &3;:5 =
@ i
\ Hold time A after CLKAB| or B after CLKBA| @0 0 ns
h A after LEAB, or B after LEBA| 15 15

t This parameter is specified by design but not tested.

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

Veec=5V,
S ARAMETER FROM 0 T ase SNS4ABT16500A | SN74ABT16500A |
(INPUT) (OUTPUT) A=25
MIN TYP MAX MIN MAX MIN MAX
fmax 150 200 150 150 MHz
t 1.1 2.7 3.6 1.1 4.4 11 4
PLH AorB BorA o ns
tPHL 1 29 39 1 48 1 4.6
R
teLH LEAB or LEBA BorA ! 3.4 a7 1 ;56 ! 53 ns
tpHL 1 3.4 47 1 A&' 5.4 1 5
t 1 1 4.4 14 5.4 1 5.3
PLH CLKAB or CLKBA BorA 8 - ns
tpHL 1 31 43 P 5.2 1 5
tpzn 1 29 41 31 4.8 1 48
OEAB or OEBA BorA . — ns
tpzL 25 45 57| 425 6.9 25 6.6
t 1.5 4.5 5.2 1.5 6.6 1.5 6.2
PHZ OEAB or OEBA BorA ns
toLz 14 34 47 1.4 5.8 1.4 54
PRODUCT PREVIEW Information concems produch n the formative or
it fi 523:'.::5..7%"»-’::'%»0 Inh‘ttrumonh nm-:n"fn h‘?:o Q
: :g: :r discontinue o‘u products without notice. o Flms
INSTRUMENTS ABT16500A-2
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SN54ABT16500A, SN74ABT16500A
18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS057C-D3658, DECEMBER 1990-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

From Output
Under Test
C_=50pF

(see Note A)

—— 3V

N\
Timing Input )(1 S5V

1 - —— 0V

| | | | !

: tsu th I
I | 3V

Data Input X1 5V X1 S5V
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 3v
Input 15V 15V
i ! ov
toLy _h—"' —
! I “_‘—“I'— tpHL
| ——= Von
Output 15V 1.5V
VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C_ includes probe and jig capacitance.

TEST S1
toLH/tpuL Open
tpL2/tpzL 7V
teHz/tozn Open
4 tw —
| J—
Input 1.5 VXi X1 SV
oV
VOLTAGE WAVEFORMS
PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Stat7Vv
(see Note C)

Output
Waveform 2
St at Open
(see Note C)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 @, t; s 2.5 ns, ty< 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS W

INSTRUMENTS
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SN54ABT16501, SN74ABT16501
18-BIT UNIVERSAL BUS TRANSCEIVERS

WITH 3-STATE OUTPUTS

SCBS086A-D3795, FEBRUARY 1991-REVISED OCTOBER 1992

Members of the Texas Instruments
Widebus ™ Family

(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.

SN54ABT16501 ... WD PACKAGE
SN74ABT16501 ... DL PACKAGE

(TOP VIEW)
State-of-the-Art EPIC-11B ™ BICMOS Design
SIin'f:cantly Reduces Power Dissipation oeasll 1 U ss[] GND
UBT ™ (Universal Bus Transceiver) teaBl]2  ssflcLkaB
Combines D-Type Latches and D-Type Aill 3 54] B1
Filip-Flops for Operation in Transparent, anol 4 s3] aND
Latched, or Clocked Mode a2l s s2[] B2
ESD Protection Exceeds 2000 V Per A3l e s1[] B3
MIL-STD-883C, Method 3015; Exceeds Veell 7 50§] Ve
200 V Using Machine Model (C = 200 pF, Aadll s so[l B4
R=0) Aslle  asflBs
Latch-Up Performance Exceeds 500 mA Per Asll 10  a7]lBs
JEDEC Standard JESD-17 GND[] 11 4s[J GND
Typical VgLp (Output Ground Bounce) A7l} 12 as[lB7
<0.8VatVge =5V, Ta=25C Asll 13 44[IBB
Flow-Through Architecture Optimizes PCB Aslf 14 4aflBo
Layout A10[J 15 42[lB10
Alfl1e  41flB1
Packaged in Plastic 300-mil Shrink a2l 17 sofl B12
Small-Outline Packages (DL) and 380-mil anol 18 aof] aND
Fine-Pitch Ceramic Flat Packages (WD) a3l 19 ssf] B13
Using 25-mil Center-to-Center Spacings aall2o  a7f1B14
description Atsl 21 s8]l B15
Vcc[ 22 35 ] Vce
These 18-bit universal bus transceivers consist of Ate[] 23 3| B16
storage elements that can operate either as A17[] 24 33l B17
D-type latches or D-type flip-flops to allow data GND[} 25  32[] GND
flow in transparent or clocked modes. A18[] 26 31| B18
Data flow in each direction is controlled by OEBA[l 27 30[] CLKBA
output-enable (OEAB and OEBA), latch-enable LEBA[J28 29[l 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 DEBA is active low).

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

The SN74ABT16501 is packaged in TI's shrink small-outline package (DL), which provides twice the 1/O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

Widebus+, EPIC-IIB, and UBT are trademarks of Texas Instruments Incorporated.

UNLESS OTHERWISE NOTED this document contalns PRODUCTION Copyright © 1992, Texas Instruments Incorporated

DATgnln:uonnwon mm M g ublication dnt:n:ro.ax:ah rjoMonn to %
ications ms oxas Instrum ‘waranty.
Frod cion p Seasaing doss ot Treiude teoting o o IEXAS
parameters.
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SN54ABT16501, SN74ABT16501
18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS086A-D3795, FEBRUARY 1991-REVISED OCTOBER 1992

description (continued)

The SN54ABT16501 is characterized over the full military temperature range of —55°C to 125°C. The
SN74ABT16501 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE?
INPUTS OUTPUT
QEAB LEAB CLKAB A B
L X X X zZ
H H X L L
H H X H H
H L I L L
H L b 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 leve! 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.

TExXAS "l?
INSTRUMENTS ABT16501-1
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SN54ABT16501, SN74ABT16501
18-BIT UNIVERSAL BUS TRANSCEIVERS

WITH 3-STATE OUTPUTS

SCBS086A-D3795, FEBRUARY 1991-REVISED OCTOBER 1992

logic symbolft

OEAB
CLKAB
LEAB

CLKBA
LEBA

Al

&R

A5
A6
A7

A9
A10
Al
A12
A13
Al4
At5
Al6
Al7
A18

1
55
2
e
G2

EN1
> 2C3

EN4
[> 5C6

cé
G5

3D

1v

4v

6D

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

B1

B2
B3
B4
BS
B6
B7
B8
B9
B10
B11
B12
B13
B14
B15
B16
B17
B18

TEXAS {’?
INSTRUMENTS
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SN54ABT16501, SN74ABT16501
18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS086A-D3795, FEBRUARY 1991-REVISED OCTOBER 1992

logic diagram (positive logic)

oEAB — >
CLKBA 30 >
LEBA 28 I\
cLkaB 558 /
LEAB -2 >
¢ ct
« » >4 B
Al e 1D 1D
4
l
c1 ¢
< b
10—+ 1D —
v v v . v v v
\ /
V
To 17 Other Channels

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

Supply VOIRage ranNge, VoG <« vttt ittt iii i et e et it e i -05Vto7V
Input voltage range, V| (except I/O ports) (seeNote 1) ............cooiiiiiiniinnenn... -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -05Vto55V
Current into any output in the low state, Ig: SN54ABT16501 ...........cciviiiiiiineninnne... 96 mA

SN74ABT16501 ........... e 128 mA
Input clamp current, K (V1< 0) .ottt e i e e e -18 mA
Output clamp current, Iox (Vo <0) ...... P -50 mA
Maximum power dissipation at To =55°C (instillair) ..........ccoiiriiiiii i, 1w
Storage temperature range ...........coeirentrttnenrer i irer it —-65°C to 150°C

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

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

TEXAS "J
INSTRUMENTS , ABT16501-1
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SN54ABT16501, SN74ABT16501
18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS086A-D3795, FEBRUARY 1991-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SNS4ABT16501 | SN74ABT16501 UNIT
MIN MAX MIN MAX

Vee Supply voltage 4.5 5.5 4.5 5.5 v
Vi High-level input voltage 2 W 2 Vv
Vi Low-level input voltage 52 08 08| V
Vi Input voltage &> Vec 0 Vee| Vv
loH High-level output current & 24 -32 [ mA
loL Low-level output current &7 48 64| mA
At/Av Input transition rise or fall rate | Outputs enabled ;;;;i' 10 10| nsV
TA Operating free-air temperature -55 125 —40 85 °C

NOTE 2: Unused or floating pins (input or I/O) must be held high or low.

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

PARAMETER TEST CONDITIONS Ta=25°C SN54ABT16501 { SN74ABT16501 UNIT
MIN TYPt MAX MIN MAX MIN MAX
Vik Vec =45V, | =-18 mA -1.2 -1.2 -1.2 \%
Vec=45V, loy=—3mA 25 25 25
Vec=5V, loy=—-3mA 3 3 3
VoH \
Vee =45V, log=—24 mA 2 2
Vec=45V, lon =—32mA 2t 2
Vec=45V, loL = 48 mA 0.55 0.55
VoL T o v
Vee=45V, loL =64 mA 0.55 Voo 0.55
| Vec =55V, Control inputs +1 o 2 =1 WA
! Vj = Vg of GND A or B ports £100 A 2100 =100
lozn® Vec=5.5V, Vo=27V 50 o 50 50 | upA
loz.$ Vec =55V, Vo=05V -50 o -50 -50 | wA
lorr Vec=0V, VijorVp=<45V +100 ”ﬁ‘ +100 | upA
lcex Veg=5.5V, Vo =55V |Outputs high 50 | " 50 50| pA
oY Vec=55V, Vo=25V -50 -100 -180 -50 180 -50 -180 | mA
Vec=55V, AorB Outputs high 3 5 3
lcc lo=0, po?trs Outputs low 76 76 76| mA
V| =Vgg or GND Outputs disabled 3.3 5.3 3.3
Alea? Vee =5.5V, One input at 3.4V, | Control inputs 5 6 5 A
CC Other inputs at Vg or GND Aor B ports 15 15 51 ™
G Vi=25VorosVv Control inputs 4 pF
Clof Vo=25Vor05V A or B ports 8 pF
t All typical values are at Vog =5 V.
% On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ The parameters lgzy and lozy include the input leakage current.
¥ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
PRODUCT PREVIEW information concerns products In the formative or
: flaa or dluominuo%\ogu products without notice. o TEXAS
INSTRUMENTS ABT16501-1
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SN54ABT16501, SN74ABT16501
18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS086A-D3795, FEBRUARY 1991-REVISED OCTOBER 1992

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

SN54ABT16501 SN74ABT16501 UNIT
MIN MAX MIN MAX
felock Clock frequency, CLKAB or CLKBA 0 105 0 105 | MHz
LEAB or LEBA high 3.3 3.3
T Pulse duration o ns
W ! ' CLKAB or CLKBA high or low a7 47
A before CLKAB* or B before CLKBAt 2:@»2 3.5
tsu Setup time CLK high A 4 ns
f -t
A before LEAB| or B before LEBA| R Tow ,ff-5 5 R
] A after CLKAB* or B after CLKBA? a1 1
t Hold time
h oldt A aftor LEAB} or B after LEBA} 25 25 ns

1 This parameter is specified by design but not tested.

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

Vee=5V,
PARAMETER FROM T0 T°° P SNSABT16501 | SN7aABTI6S01 |
(INPUT) (OUTPUT) A=

MIN TYP MAX| MIN MAX| MIN  MAX
Tmax CLKAB or CLKBA 105 160 105 105 MHz
4 ‘ : ! } ,
PLH AorB BorA 1 26 34 1 %39 1 37| o
tpHL 1 2.6 3.4 1 4_,’;‘;4.1 1 4
1 13 33 43 13 5 5.4 13 5.1
FLH LEAB or LEBA BorA 4 ns
tPHL 1.4 3.1 4.1 1.4 2" 46 1.4 4.4
1 15 35 45 1, 5.3 15 5
PLH CLKAB or CLKBA BorA A ns
tPHL 1.3 3.1 4.1 3 4.6 1.3 4.4
1 1 3 4. 4.
PzH OEAB or OEBA BorA 4] o 8 ! 7 ns
tpzL 26 49 59| 4 26 6.6 2,6 6.5
Phz OEAB or OEBA BorA 16 3.9 4.9 16 59 16 5.8 ns
toz 11 34 44 11 5.1 11 4.9

LT Yt s e
:Ki casom an dnlnn go-lt. Toxas hmm: maml:m right lo "lms b
INSTRUMENTS , ABT16501-1
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SN54ABT16501, SN74ABT16501
18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS086A-D3795, FEBRUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

From Output
Under Test
CL=50pF

(see Note A)

LOAD CIRCUIT FOR QUTPUTS
-\ 3V
Timing Input X SV

I\ e e OV

| | | !

} tsu th |
| | 3v

Data Input X1 S5V X1 S5V
. ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 3v
i l ov
tpLH
! : I‘_‘dl_ tPHL
1 - ———Vou
Output 1.5V 1.5V
VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C, includes probe and jig capacitance.

TEST S1

toLn/teHL Open

teLz/tpzr. 7V

tpHz/tpzH Open
] tw ——»
} I 3v

Input 1.5 VXi X’l 5V
oV
VOLTAGE WAVEFORMS
PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Stat7Vv
(see Note C)

Output
Waveform 2
S1at Open
(see Note C)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Z, =50 ,t, s 2.5 ns, ;s 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

Tms‘!'?
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SN54ABT16540, SN74ABT16540
16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

D3796, FEBRUARY 1991—REVISED OCTOBER 1992

® Members of the Texas Instruments SN54ABT16540 ... WD PACKAGE
Widebus ™ Family : SN74ABT16540. . . DL PACKAGE

OP VIE
¢ State-of-the-Art EPIC-11B ™ BiCMOS Design @ W)

Significantly Reduces Power Dissipation [ U
¢ Latch-Up Performance Exceeds 500 mA Per 1?—51[ ; :: i 1AU1E§
JEDEC Standard JESD-17 walls ol 1 o
® Typical VoLp (Output Ground Bounce) <1V anofl 4 5[] aND
atVee =5V, Tp =25°C 1valls 44[] 1A3
¢ Distributed V¢e and GND Pin Configuration 1vall s 43]] 1a4
Minimizes High-Speed Switching Noise veell 7 a2flvee
® Flow-Through Architecture Optimizes PCB ' AE 41[]1A5
Layout 1vello  4ofl 1A
* High-Drive Outputs (~32-mA loy, aNpl] 10 39fl ahD
64-mA lo) 1Y7E 1 38l 1A7
* Packaged In Plastic 300-mil Shrink ”8[ o % 1A8
Small-Outline Packages (DL) and 380-mil 21 ik asl] 2A1
Fine-Pitch Ceramic Flat Packages (WD) 2Y2[ 4 5 i 2A2
Using 25-mil Center-to-Center Spacings GNDYY 15 34 GND
avalj1e  33f]2a3
description avall17 a2floas
vecll 18 31 vee
These 16-bit buffers and bus drivers provide a 2ys[] 19 30({] 2A5
high-performance bus interface for wide data ovsll20 29[l 246
paths. ahpll21 28l anD
The 3-state control gate is a 2-input AND gate with 2Y7E 22 27fl2a7
active-low inputs so that if either output-enable avall2s  26[l2a8
(OET or OE2) input is high, all corresponding 20ET[24  25{] 20E2

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¢ through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74ABT16540 is packaged in Tl's shrink small-outline package (DL), which provides twice the 1/O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

The SN54ABT16540 is characterized for operation over the full military temperature range of -55°C to 125°C.
The SN74ABT16540 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each 8-blt section)
INPUTS OUTPUT
OET OE2 A Y
L L L
L L H L
H X X Z
X H X Y4

Widebus and EPIC-1IB are trademarks of Texas Instruments Incorporated.

Copyright © 1992, Texas Instruments Incorporated
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SN54ABT16540, SN74ABT16540
16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

D3796, FEBRUARY 1991-REVISED OCTOBER 1992

logic symbolt logic diagram (positive logic)
1
orr 4—— N & 10ET — D_
a8 EN1 10EZ
BN N
10E2 |
24
20ET il A N & 47 2
25 EN2 1A1 11
2088 ——— DN
a7 1 C 2 ) v
1Al —— 1 1V w1 \ /
1A2 a6 3 1Y2 .
44 5 To 7 Other Channels
1A3 1Y3
43 6
1A4 1v4
15 8 ivs OET 24 g
186 —2 : ® 1ve : D——
38 11 208z -22—0
1A7 ——— 1Y7 !
1ne & 2 e
36 13 2a1 3 13_ oy
2A1 1 2v 2v1
35 14
2A2 > 2Y2
a3 16 v
2A3 2Y3 —
32 17
M T 9 2 To 7 Other Channels
2A5 ——— 2ys
29 20
206 —————— P————— 2Y6
27 22
2A7 ———— o 2v7
26 23
2A8 —————— 2vs

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 VORAGE raNGE, YOG + -t v vt ot ettt i it e e ettt it -05Vto7V
Input voltage range, Vi(see Note 1) ....ivut ittt et ee i eanns -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -05Vto55V
Current into any output in the low state, lg:  SNS4ABT16540 ...........ccvvviiinnnrennnnnn.ns . 96 mA

SN74ABT16540 ................. e 128 mA
Input clamp current, [k (V1< 0)  oviin it i it ettt ittt e i e .. ~18 mA
Output clamp current, lox (Vo <0) ......... f e e e e ~50 mA
Maximum power dissipation at T = 55°C (instiflair) ................ e 0.85W
Storage temperature range ....... PP —-65°C to 150°C

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

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

TEXAS {if
INSTRUMENTS
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SN54ABT16540, SN74ABT16540
16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

D3796, FEBRUARY 1991-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT16540 | SN74ABT16540 UNIT
N MIN MAX MIN MAX

Vece Supply voltage 4.5 55 45 5.5 v
Vin High-level input voltage 2 G 2 Vv
ViL Low-level input voltage Ae 08 o8| Vv
Vi Input voltage 0, Vge 0 Vee| V
lon High-level output current L 24 -32| mA
loL Low-level output current K 48 64| mA
At/Av Input transition rise or fall rate [ Outputs enabled e 10 10| nsiV
TaA Operating free-air temperature —55 125 -40 85 °C

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

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

Ta=25°C SN54ABT16540 | SN74ABT16540
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX MIN MAX MIN MAX
Vik Vec=45V, l|=-18 mA -1.2 -1.2 -1.2 \
Vec=45V, loH=—3mA 2.5 25 25
Vec=5V, loy=-3mA 3 3 3
VoH \")
7 Vec =45V, loy =-24 mA 2 2
Vec =45V, lon =-32mA 2t 2
Vcc =45V, lOL =48 mA 0.55 0.55
VoL \
Vec =45V, loL =64 mA 0.55% 0.55
] Veg=55V, V| =Vgc or GND =1 ] 1|  pA
loz Vec =55V, Vo=27V 50 £450 50| pA
lozL Vec=55V, Vo=05V -50 450 -50 | pA
lorr Vec=0V, ViorVos4.5V +100 , . +100 | pA
Icex Vec=55V, Vo =5.5V | Outputs high 50 :gg 50 50 | pA
Iof Vec =55V, Vo=25V -50 -100 -180| =60 -180] -50 -180 | mA
Outputs high 2| - 2 2
| Vec=55V, lo=0, Outputs .oi 10 32 32| mA
ce V) = Vg or GND p
Outputs disabled 2 2 2
Vec=5.5V, One Data inout: Outputs enabled 1 1 1
1 inputat 3.4V, ata inputs -
Alcc Other inputs at Outputs disabled 0.05 0.05 0.06 | mA
Veg or GND Control inputs 1.5 1.5 1.5
G Vi=25VorosV 7 pF
Co Vo=25Vor05V 7 pF
t All typical values are at Veg = 5 V.
# On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
PRODUCT PREVIEW Information concerns products In the formative or
o fon o e, Sl s il ot ]
:R::c: or dluonUnuogho;’? products without notice. 9 ’I‘EXAS .
INSTRUMENTS
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SN54ABT16540, SN74ABT16540
16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

D3796, FEBRUARY 1991-REVISED OCTOBER 1992

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

Vec=5V,
PAR £R FROM T0 T°° °c SN54ABT16540 | SN74ABT16540 UNIT
AMET! (INPUT) (OUTPUT) A=25
MIN TYP MAX MIN MAX MIN MAX
t . . . .
PLH A v 1 23 33 1 42 1 4.1 ns
tPHL 1.1 25 44 11 ¢, 44 1.1 43
tpzH 1.1 341 4.2 1, K3555°5.2 1.1 5.1
OE Y il ns
tpzL 1.6 37 48| 8% 6 1.6 5.9
tpuz oE v 16 34 46 ti6 5.4 1.6 5.3 ns
tpL > 14 29 4.1 1.4 47 1.4 4.4
PARAMETER MEASUREMENT INFORMATION
7V
O TEST s1
o
From Output Open t‘:l{;;::}zit O7p 3"
Under Test GND tpHZ/tPzH Open
C_ =50 pF
(see Note A)
= — = Output
Control
LOAD CIRCUIT FOR OUTPUTS (low-level
enabling)
______ Output
Input 3v
(sec Note B) 15V 15V Waveform 1
| ov S;l at 78/
h > see Note
fern | L&—bll-— t ( )
| | PHL Output
| ——— Vou Waveform 2
Output S1 at Open
p 1.5V 15V VoL (see Note C)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C_includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Z, =50 Q, t; s 2.5 ns, ;s 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

PRODUCT PREVIEW Information concerns moduch In m formative or
design phase of development. Characteristic and other

Tmsb

cifications are design goals. Texas Imtmmsnh morvu the right to
Inge or discontinue these products without notice. I
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SN54ABT16541, SN74ABT16541

Members of the Texas Instruments
Widebus™ Family

State-of-the-Art EPIC-1IB™ BiCMOS Design
Significantly Reduces Power Dissipation
Latch-Up Performance Exceeds 500 mA Per
JEDEC Standard JESD-17

Typlcal Vgop (Output Ground Bounce)
<0.8VatVgc =5V, Ty =25°C

Distributed Ve and GND Pin Configuration
Minimizes High-Speed Switching Noise
Flow-Through Architecture Optimizes PCB
Layout

High-Drive Outputs (-32-mA lgy,

64-mA lgp)

Packaged In Plastic 300-mil Shrink
Small-Outline Packages (DL) and 380-mil
Fine-Pitch Ceramic Flat Packages (WD)
Using 25-mil Center-to-Center Spacings

description

The 'ABT16541 is a noninverting 16-bit buffer
composed of two 8-bit sections with separate
output-enable signals. For either 8-bit buffer
section, the two output-enable (10ET and 10E2
or 20ET and 20E2) inputs must both be low forthe
corresponding Y outputs to be active. If either
output-enable input is high, the outputs of that
8-bit buffer section are in the high-impedance
state.

16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS
SCBS118A-D3797, FEBRUARY 1991-REVISED OCTOBER 1992
SN54ABT16541 ... WD PACKAGE
SN74ABT16541... DL PACKAGE
(TOP VIEW)
10E7[ 1 % 48f] 10E2
will2  47fl 1A1
iv2lla  4sfl1A2
GNDj4  4sflaND
1valls  44[l1A3
1valle 43l 1A4
VCC[. 7 42 ] VCC
1vslle  41fl1As
1vells  4o[l 146
aNDll 10 39fl GND
1wyrlh 11 ss[l1A7
1vsll12  a7[)1A8
2vill 13  3s[] 2A1
2v2[J 14 a3s[l2a2
aNpl] 15 34[l GND
2vall16 33l 2A3
avall 17 2]l 2a4
Vecll 18 81fl vee
2vsl[l19  3o[l 2A5
2vel]20 29[l 2A6
aNDf] 21 28flGND
2v7l] 22 27]) 2a7
2vsll 2z  26[] 2A8
20ET[} 24  25[] 20FE2

The SN74ABT16541 is packaged in TI's shrink small-outline package (DL), which provides twice the 1/O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

The SN54ABT16541 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74ABT16541 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each 8-bit section)
INPUTS OUTPUT
OET OE2 A Y
L L L L
L L H H
H X X 4 !
X H X Y4

Widebus and EPIC-1IB are trademarks of Texas Instruments Incorporated.

UNLESS omEwaSE NOTED this document contains PRODUCTION Copyright © 1992, Texas Instruments Incorporated
DAT'}nmi the he torms :: T |mm“.?&"$“n%“ gbmm by b
C| ons lorms lel m ard warral
o i Soassing doss n o Toelude. teating of o IEXAS
punm .
INSTRUMENTS
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SN54ABT16541, SN74ABT16541
16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS118A-D3797, FEBRUARY 1991-REVISED OCTOBER 1992

logic symbolt logic diagram (positive logic)
1 N 10ET ——Q
OET EN1 oEz 280
i N 1
10EZ . )
o7 =2 o &
2 25 EN2 141 A 2 w1
20827 ——I e
47 1 - 2 v
1A1 1 AV— 1M
46 3 e —
1A2 " p 1Y2
1A3 1v3 To 7 Other Channels
43 6
1A4 p» " 1Ya
1A5 p” . 1Ys 20Ed 25 O
A6 ——— —————— 1Y6 20EZ C
38 1 1
1A7 37 12 7 13
1A8 —————— 1Y8 : ——2Y1
36 13
2A1 1 2vb— 2v1
35 14
2A2 ——— 2v2 v
33 16 N —
2A3 ———— 2v3
2A4 32 17 2Y4 To 7 Other Channels
30 19
2A5 2Ys5
29 20
2A6 . 2Y6
27 22
2A7 2v7
26 23
2A8 ——mm8 F—————— 2Y8

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

absolute maximum fatlngs over operating free-alr temperature range (unless otherwise noted)*

Supply VORAGE raNGS, VoG < v e v tenttiiee ittt ettt ieienesatiansraneinenness -05Vto7V
Input voltage range, V| (see Note 1) ........ . N s -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo .............. -05Vto55V
Current into any output in the low state, lg: SN54ABT16541 .............coiiiiiiiiiiiinnnt, 96 mA

SN74ABT16541 ... ..oiiiiiiiiiiiiiniiiirinnns 128 mA
Input clamp current, Ik (Vi<0) ..... e, e et -18 mA
Output clamp current, lok (Vo < 0) oo iert i i i i -50 mA
Maximum power dissipation at To =55°C (instillair) ...t 0.85W
Storage temperature range ........ e e e, P —65°C to 150°C

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

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

TEXAS {P
INSTRUMENTS
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SN54ABT16541, SN74ABT16541
16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS118A-D3797, FEBRUARY 1991-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT16541 | SN74ABT16541 UNIT
MIN MAX MIN MAX

Vee Supply voltage 4.5 B.5 4.5 5.5 \
Vi High-level input voltage 2 & 2 v
ViL Low-level input voltage A4 08 0.8 v
\/ Input voltage 0 1"‘2, Vece 0 Ve \%
lox High-level output current S —24 -32| mA
loL Low-level output current ,5) 48 64 mA
At/Av Input transition rise or fall rate | Outputs enabled ,ft’ 10 10| nsiV
TaA Operating free-air temperature —55 125 —-40 85 °C

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

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

Ta =25°C SN54ABT16541 | SN74ABT16541
PARAMETER TEST CONDITIONS UNIT
MIN TYPY MAX MIN MAX MIN MAX
Vik Vec=45V, ly=-18 mA -1.2 ~1.2 -1.2 \Y
Vec =45V, loy=-3mA 25 25 25
Vec=5V, lon =—3 mA 3 3 3
VoH \%
Vec =45V, lon =—24 mA 2 2 R
Vec=45V, loy =—32mA 2% 2
Vec =45V, loL = 48 mA 0.55 0.55
Vou \
Vec=45V, loL = 64 mA 0.55% 0.55
I Vec =55V, V)=Vgc or GND +1 ey =1 | pA
lozH Ve =558V, V=27V 50 3550 50| pA
lozL Vecc=55V, Vo=05V -50 A4-50 -50| pA
lorr Vee=0V, ViorVgs4.5V +100 :"‘3- =100 | pA
Icex Vec=55V, Vo=55V | Outputs high 50 kS 50 50 | pA
I8 Vec=55V, Vo=25V -50 -100 -180| -850 180 -50 -180| mA
Outputs high 2] & 2 2
lec Vec =55V, lo=0, Outzuts Tow I 2 32| mA
Vi =Vgcor GND
Outputs disabled 2 2 2
Vec =55V, One Data Outputs enabled 1 1.5 1
" inputat 3.4V, ata inputs -
Alge Other inputs at Outputs disabled 0.05 0.05 0.05| mA
Vce or GND Control inputs 1.5 1.5 1.5
(o] Vi=25Vor0s5V 7 pF
Co Vo=25Vor05V 7 pF
t All typical values are at Vgg = 5 V.
# On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
9 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
PRODUCT PREVIEW information concerns products In the formative or
e o e, Shesile ois s st *
eﬁ:rclg: :r dluontlm&u“n:‘ products without notice. o ’IEXAS
INSTRUMENTS
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SN54ABT16541, SN74ABT16541
16-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

SCBS118A-D3797, FEBRUARY 1991-REVISED OCTOBER 1992

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

V, =5 V,
PARAMETER FROM T0 ch s SNS4ABT16541 | SN74ABT16541 |
T (INPUT) (OUTPUT) A=2
MIN TYP MAX MIN MAX MIN MAX
tPLH 121 3 1 3.5 1 3.4
A Y e
tPHL 1 25 3.6 1 64343 1 22| ™
tpzH 1.3 3.2 4.3 (3 g’\%/ 5.3 1.3 52
OE Y G S
tpzL 16 38 47| <lev 62| 16 6] "
tpnz oE v 13 34 44 1.3 5.4 1.3 s1l o
tpLz : 1 2.7 3.6 1 4.3 1 3.9
PARAMETER MEASUREMENT INFORMATION
7V
O TEST st
o
From Output Open il Bvh
Under Test GND
teHz/tezn Open
C_=50pF 500 Q
(see Note A)
= = = Output v
Control
LLOAD CIRCUIT FOR OUTPUTS (low-level _J_ :
enabling) _,l | —_———— 0V
tozL —
| | toz—b| €~
| |
______ 3v Output ———bL— 3sv
Input Waveform 1 I 15V l I
(see Note B) 15V 15V a‘é 1at7V | VoL +0.3 vv
: ! ov —— — VoL
tou _‘k_bl | ] (see Note C) | fPHz-DI k_
| —b— o, zH D [
| | Output | o _ Vou
| ——— Vou Waveform 2 Von-03V
Output 15V 15V S1 at Open 15V
VoL (see Note C) —_——— ~0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.
B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Z, =50 Q, t, < 2.5 ns, t< 2.5 ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

PRODUCT PREVle Information concerns products In the formative or
gﬂ phase of development Characteristic dsta and other
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SN54ABT16543, SN74ABT16543
16-BIT REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS087A-D3798, FEBRUARY 1991-REVISED OCTOBER 1992

® Members of the Texas Instruments SN54ABT16543. .. WD PACKAGE
Widebus ™ Family SN74ABT16543. .. DL PACKAGE
(TOP VIEW)

¢ State-of-the-Art EPIC-11B ™ BICMOS Design

Significantly Reduces Power Dissipation 10EA8( 1 ) so[] 10EBA
¢ Latch-Up Performance Exceeds 500 mA Per 1eAB[ 2 ssh 1CeBA
JEDEC Standard JESD-17 1CEFBE 3 54 [:} 1CEBA
® Typical VoLp (Output Ground Bounce) <1V GND[] 4 53[] GND
atVec =5V, Ta =25°C 1A1(] 5 52[] 1B1
° Distributed V¢ and GND Pin Configuration 1A2[] 6 s1[] 1B2
Minimizes High-Speed Switching Noise Vecll7  s0[] Vee
® Flow-Through Architecture Optimizes PCB 1A3(]s 4ol 1B3
Layout ; 1A4l]e 48[l 1B4

1A5[1 10 47|l 1B5

L4 il — |
:1?:1::::3 Outputs (-32-mA oy, et B peed
1A8[ 12 45[)1B6
® Packaged In Plastic 300-mil Shrink a7l13 44l 187
Small-Outline Packages (DL) and 380-mil 1nsll1a  aaf] 188

Fine-Pitch Ceramic Flat Packages (WD)

Using 25-mil Center-to-Center Spacings 2Atlf 15 a2f] 281

2A2[]16  41f]2B2
2A3(] 17  40[]2B3

description GND[]18  3s[JGND
The 'ABT16543 16-bit registered transceiver 2A4[]19  3sfl2B4
contains two sets of D-type latches for temporary 2a5[]20 a7f]l2Bs
storage of data flowing in either direction. The 2A8] 21 36([] 2B6
'ABT16543 can be used as two 8-bit transceivers Vecll22  35[) vee
or one 16-bit transceiver. Separate latch-enablie 2A7[} 23 a4[} 2B7
(CEAB or LEBA) and output-enable (OEAB or 2A8[] 24  33f] 2B8
OEBA) inputs are provided for each register to GND[] 25  32[]]GND
permit independent control in either direction of ' 2CEAB[] 26  31[] 2CEBA
data flow. ‘ 2[EAB[] 27  3o[] 2[EBA
The A-to-B enable (CEAB) input must be low in 20EAB[| 28 29[] 20EBA

order to enter data from A or to output data from
B. If CEAB is low and [EAB is low, the A-to-B
latches are transparent; a subsequent low-to-high
transition of LEAB puts the A latches in the storage
mode. With CEAB and OEAB both low, the 3-state
B outputs are active and reflect the data present
at the output of the A latches. Data flow from B to
A is similar but requires using the CEBA, LEBA,
and OEBA inputs.

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

The SN74ABT16543 is packaged in Ti's shrirk small-outline package (DL), which provides twice the I/O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

The SN54ABT16543 is characterized for operation over the full military temperature range of -55°C to 125°C.
The SN74ABT16543 is characterized for operation from —40°C to 85°C.

Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA Information Is current as of publication date. Copyright © 1992, Texas Instruments Incorporated
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SN54ABT16543, SN74ABT16543
16-BIT REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS087A-D3798, FEBRUARY 1991-REVISED OCTOBER 1892

—_——~

o T———G

FUNCTION TABLEt
(each 8-bit section)
INPUTS OUTPUT
CEAB [EAB 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 DEBA.
# Output level before the indicated steady-state input

conditions were established.

TEXAS “?
INSTRUMENTS
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SN54ABT16543, SN74ABT16543
16-BIT REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS087A-D3798, FEBRUARY 1991-REVISED OCTOBER 1992

logic symbolt

10EBA
1CEBA
1LEBA
10EAB
1CEAB
1CEAB
20EBA
2CEBA
2[EBA
20EAB
2CEAB
2LEAB

1A1

1A2
1A3
1A4
1A5
1A6
1A7
1A8
2A1

2A2
2A3
2A4
2A5
2A6
2A7
2A8

56
— D 1EN3
_—Nagt
—DN1cs
;—B 2EN4
_—Nag2
—NNocs
—— N 7END
—_—DNagag7
— 7011
—— D gEN10
—  Nagags
————— Ngei2

52

—‘T‘4‘ v3 5D
6D

4v

51

—EVQ 11D
12D 10V

AR

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

1B1

1B2
1B3
1B4
1B5

1B6-

1B7
1B8
2B1

2B2
2B3
2B4
2BS
2B6
2B7
2B8

TExAs {'P

INSTRUMENTS
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SN54ABT16543, SN74ABT16543
16-BIT REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS087A-D3798, FEBRUARY 1991-REVISED OCTOBER 1992

logic diagram (positive logic)

1OEBA 56

1cEBR —4

JO0U

H) JUU

52

-
o
'y
\ 4

1B1

J:I | ct
~N
1

—Ic

1D

v v N\

\4
To 7 Other Channels

42

-
o
a
A\ 4

2B1

. | CiH—o
\1‘ |
1

—icC

iD

v v N\

e
~

\Y
To 7 Other Channels
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SN54ABT16543, SN74ABT16543
16-BIT REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS087A-D3798, FEBRUARY 1991-REVISED OCTOBER 1992

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

Supply voltage range, Ve
Input voltage range, V, (except I/O ports) (see Note 1)
Voltage range applied to any output in the high state or power-off state, Vo
Current into any output in the low state, Io: SN54ABT16543

Input clamp current, Ik (V; < 0)

.......... sereseer e

SN74ABT16543 ..

Output clamp current, ok (VO < 0)  « . vviiiriitinieet ittt ettt eis s eaeenns

Maximum power dissipation at Ta = §5°C (in still air)
Storage temperature range

riereenas Y -05Vto7V
~-05Vto7V
-05Vto55V
96 mA

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

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

recommended operating conditions (see Note 2)

SN54ABT16543 | SN74ABT16543 UNIT
MIN MAX MIN MAX
Vee Supply voltage 4.5 55 4.5 5.5 Vv
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \%
Vi Input voltage ] Vee 0 Vee v
loH High-level output current —-24 -32 mA
loL Low-level output current 48 64 mA
AYAv  Input transition rise or fall rate | Outputs enabled 10 10| nsV
Ta Operating free-air temperature -55 125 —40 85 °C
NOTE 2: Unused or floating pins (input or 1/0) must be held high or low.
Texas WP
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-95



SN54ABT16543, SN74ABT16543
16-BIT REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS087A-D3798, FEBRUARY 1991-REVISED OCTOBER 1992

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

Ta=25°C SN54ABT16543 | SN74ABT16543
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN MAX| MIN  MAX
Vik Vec =45V, li=-18 MA -1.2 -1.2 -1.2 \"
Vo =45V, lon=—3 mA 25 25 25
Vee =5V, loy=~3mA 3 3 3
VoH v
Vec =45V, loH =—24 mA 2 2
Vog =45V, loH = - 32 MA of 2
Ve =45V, loL =48 mA 0.55 0.55
VoL \
Vec =45V, loL =64 mA 0.55¢ 0.55
| Ve =55V, Control inputs =1 =1 21 WA
V| = Vgc or GND Aor B ports =100 =100 +100
lozn$ Vcc =55V, Vo=27V . 50 50 50 pA
loz§ Vec =55V, Vo=05V -50 -50 -50 pA
loFe Vec =0V, ViorVo<4.5V %100 =100 A
lcex Vec =5.5V, Vo =55V | Outputs high 50 50 50| uA
o Ve =55V, Vo=25V ~50 -100 -200| -50 —200| -50 -200| mA
Vec =55V, Outputs high 2 2 2
lec lo=0, :o‘:sa Outputs low 35 35 35| mA
V| = Vgc or GND Outputs disabled 2 2 2
Vee =55V, i 4V,
Algc Other iiputs ?trlzgzt:tg:\l?; v 05 05 05| mA
o] Vi=25Vor0os5Vv Control inputs 3 pF
Cio Vo=25Vor0.5V A or B ports 8.5 pF

1 All typical values are at Voo = 5 V.

* On products compliant to MIL-STD-883, Class B, this parameter does not apply.

§ The parameters lozy and lgz include the input leakage current.

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

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

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

Vee=5V,
SN54ABT16543 | SN74ABT16543
Tp =25°C UNIT
MIN  MAX MIN MAX MIN MAX
tw Pulse duration, LEAB or LEBA low 4 4 4 ns
High 15 1.5 1.5
t Setup time, data before CEAB
su etup time, data before t or LEBAt Ton 3E 35 35 ns
High 1.5 1.5 1.5
t Hold time, data after LEAB? or LEBA ns
n ! ! Low 2 2 2

TExas ﬁ
INSTRUMENTS
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SN54ABT16543, SN74ABT16543
16-BIT REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS087A-D3798, FEBRUARY 1991—REVISED OCTOBER 1992

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

Vec=5V,
FROM TO . SN54ABT16543 | SN74ABT16543
PARAMETER (INPUT) (OUTPUT) Ta=25°C » UNIT

MIN TYP MAX MIN MAX MIN MAX

t 1 2, 33 1 3.9 1 3.8
tPLH AorB BorA 1 23 4.4 1 5.2 1 51| ™

PHL 3 X § .

tpLH 1 3.1 4.3 1 5.3 1 5.2
torL & AorB T2 33 48 T2 57 2 s8]

tpzH } 1 34 43 1 5.3 1 5.2
OE AorB ns

tpzL 1.1 38 59 1.1 7.1 1.1 7

tpHZ 1.9 4 5 1.9 7.2 1.9 57
OE AorB ns

trrz © 16 33 42 16 5 16 46
tpzH oE AorB 1 38 49 1 6.3 1 e2|

tpzL 12 42 65 1.2 7.9 1.2 7.8

tpHz 2 45 56 2 7.3 2 6.6
CE AorB ns

tpLz or 1.7 39 54 1.7 5.6 1.7 5.4

i
INSTRUMENTS
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SN54ABT16543, SN74ABT16543
16-BIT REGISTERED TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS087A-D3798, FEBRUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

From Output
Under Test

CL=50pF
(see Note A)

LOAD CIRCUIT FOR OUTPUTS
-\ 3V
Timing Input 15V

A ov

| | | | !

: tsu th |
| | 3v

Data Input X1 S5V X1 S5V
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 3v
input 15V 1.5V
i I oV
toy ——l '
| I H——’}— tpHL
| ——= Vou
Output 15V 1.5V
VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C, includes probe and jig capacitance.

TEST s1
teuw/tpu [ Open
teLz/tezr. 7v
teuz/tpzH Open
e ty —»]
i . I v
Input 1.5VX * 15V
oV
VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

I
Output [ | | 7 .
Waveform 1 15V VoL+0.3V .
St1at7Vv | - —_—

(see Note C) |

Output

- V V
— — — — VoH
Waveform 2 |
Voy-03V
S1 at Open m
(seeNoteC) e S — — — ~0V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Z, =50 Q, t, s 2.5 ns, t;s 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS b
INSTRUMENTS
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SN54ABT16600, SN74ABT16600
18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

¢ Members of the Texas Instruments SN54ABT16600. . . WD PACKAGE

Widebus ™ Family SN74ABT16600. .. DL PACKAGE
(TOP VIEW)

¢ State-of-the-Art EPIC-11B ™ BICMOS Design
Significantly Reduces Power Dissipation oEAB[1 W) s6[] CLKENAB

¢ UBT™ (Universal Bus Transceiver) LEAB[] 2 ss[] CIKAB
Combines D-Type Latches and D-Type Atfls s4[] B1
Flip-Flops for Operation in Transparent, GND[]4 s3[] GND
Latched, Clocked, or Clock-Enabled Mode A2(]s s2f] B2

® ESD Protection Exceeds 2000 V Per A3[]s 51[] B3
MIL-STD-883C, Method 3015; Exceeds Vecl]7  so0f Vee
200 V Using Machine Model (C = 200 pF, Ad4fls 49[] B4
R=0) As[le  4sflBs

® Latch-Up Performance Exceeds 500 mA Per As[] 10 47]] B6
JEDEC Standard JESD-17 GND[| 11 46[]GND

* Typical VgLp (Output Ground Bounce) A7(J12  4s[]B7
<0.8VatVee =5V, T =25C . A8[|13  44[] B8

* Flow-Through Architecture Optimizes PCB A9ff14  43]]BO
Layout A10[|15  42[]B10

Al  a1{] B11

® Packaged in Plastic 300-mil Shrink
Small-Outline Packages (DL) and 380-mil
Fine-Pitch Ceramic Flat Packages (WD)
Using 25-mil Center-to-Center Spacings

3

A12[] 40[] B12
GND[|18  39[]] GND
A13[|19  38[]B13
At14[|20  37[]B14
A15[]21  38[] B15

description Veollzz 35 Voo
These 18-bit universal bus transceivers combine A16[j23  34[]B16
D-type latches and D-type flip-flops to allow data A17[]24 s3] B17
flow in transparent, latched, and clocked modes. GND[]25  32]] GND

Data flow in each direction is controlled by UQB17§E : ::J%gESKBK

output-enable (OEAB and OEBA), latch-enable
(LEAB and LEBA), and clock (CLKAB and LEBA[|28 _ 29[] CIKENBA
CLKEA,) inputs. The clock can be controlled by the
clock-enable (CLKENAB and CLKENEA) 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
atahigh orlow logiclevel. [f LEAB is low, the A-bus
data is stored in the latchfflip-flop on the
high-to-low 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 CLKENEA.

To ensure the high-impedance state during power up or power down, OE should be tied to V¢ through a pullup
resistor; the m|n|mum value of the resistor is determined by the current—smklng capability of the driver.

The SN74ABT16600 is packaged in TI's shrink smali-outline package (DL), Wthh provides twice the 1/O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

Widebus, EPIC-1IB, and UBT are trademarks of Texas Instruments Incorporated.

PRODUCT PREVIEW Information concerns products In the formative or Copyright © 1992, Texas Instruments Incorporated

desl n ahau a; .fcvoloplmn{_m Clhlr’:mﬂaac data :hnd":ht:n:r @
specifications are design s. Toxas Instruments reserves the o
thangs or discontinua tnese produots without notics IEXAS
INSTRUMENTS ABT16600-1
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SN54ABT16600, SN74ABT16600
18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

description (continued)

The SN54ABT16600 is characterized over the full military temperature range of —55°C to 125°C. The
SN74ABT16600 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE!
INPUTS OUTPUT
TIKENAE OEAB LEAB CLKAB A B

X H X X X 3
X L H X L L
X L H X H H
H L L X X Bot
H L L X X Bot
L L L i L L
L L L i H H
L L L H X Bo#
L L L L X BoS

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.

§ Outputlevel before the indicated steady-state input conditions were
established, provided that CLKAB was low before LEAB went low.

TExas {?
INSTRUMENTS ‘ ABT16600-1
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SN54ABT16600, SN74ABT16600
18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

logic diagram (positive logic)

OEAB —

TLRENAE —8

&

:
A VAVAVAAVAVAVAVAY,

CLKAB

LEAB

LEBA

30

29

27

Al —4

1D 54
c1
> CLK

B1

1D
c1
CLK<J

v vy vvwvy v

—V
To 17 Other Channels

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

Supply voltage range, VoG .ottt i e e i -05Vto7V
Input voltage range, V) (except I/O ports) (seeNote 1) ..........cciviiiiiiiiiiiinn, -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5Vto5.5V
Current into any output in the low state, lg:  SNS4ABT16600 ..........cocvviiieviiennennnnanen. 96 mA

SN74ABT16600 .......coiiiiiii i 128 mA
Input clamp current, Ik (V1< 0) oottt i e e et it e i e e -18 mA
Output clamp current, logk (VO <0) o vv ettt e i i -50 mA
Maximum power dissipation at T =55°C (instillair) ..........coviriiiiiiiii i 1W
Storage temperature FANGE .. ... vttt ittt it e e -65°C to 150°C

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

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

TEXAS {’P
INSTRUMENTS ABT16600-1
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SN54ABT16600, SN74ABT16600
18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT16600 | SN74ABT16600

MIN MAX MIN MAX UNIT
Vee Supply voltage 4.5 5.5 4.5 5.5 A\
Vi High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 v
\] Input voltage * 0 Vee 0 Vce \
IoH High-level output current —-24 -32 mA
loL Low-level output current 48 64| mA
At/Av Input transition rise or fall rate | Outputs enabled 10 10| ns/V
TA Operating free-air temperature ~55 125 -40 85 °C

NOTE 2: Unused or fioating pins (input or I/O) must be held high or low.

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

PARAMETER TEST CONDITIONS Ta=25°C SN54ABT16600 SN74ABT16600 UNIT
MIN TYPt MAX MIN MAX MIN MAX
Vik Vec=4.5Y, | =-18 mA -1.2 ~1.2 -12| V
Vec=45V, loH =—3mA 25 25 25
Vcc=5V, |0H=—3mA 3 3
VoH %
Vec=45V, loH=—-24 mA 2 2
Vec=45V, loH =—-32mA 2% 2
Vec=45V, loL =48 mA 0.55 0.55
Vec=4.5V, loL = 64 mA 0.55% 0.55
| Vec=55V, Control inputs +1 =1 +1 WA
! V| = Vg or GND Aor B ports £100 +100 £100
lozn® Vec=5.5V, Vo=27V 50 50 50 | pA
loz. 8 Vec=5.5VY, Vo=05V ~50 -50 -50 | pA
lorr Vee=0V, ViorVos45V +100 +100 | pA
Icex Vec=55V,Vo=55V | Outputs high 50 50, 50 | pA
Io¥ Vcc=5.5V, Vo=25V -50 -100 -180 -50  -180 -50 -180 | mA
Vee=5.5V, AorB Outputs high 2 2 2
g lo=0, po‘:{s Outputs low 35 35 35 | mA
Vi =V¢c or GND Outputs disabled 2 2 2
Vec=5.5V, Oneinputat 3.4V,
# cC » O p f
8lce Other inputs at Vg or GND 18 15 15 mA
C Vi=25Vor05Vv Control inputs pF
Cio Vo=25Vor0.5V A or B ports pF
t Alltypical values are at Vg = 5 V.
# On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ The parameters lozy and loz, include the input leakage current.
¥ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vi or GND.
Xip
TEXAS
INSTRUMENTS ABT16600-1
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SN54ABT16600, SN74ABT16600
18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1982

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

SN54ABT16600 SN74ABT16600 U
. MIN MAX MIN MAX NIT
felock Clock frequency 0 150 0 150 | MHz
) LEAB or LEBA high :
b Pulse duration CLKAB or CLKBA high or low ns
A before CLKAB|
tsu Setup time B before CLRBA} -~ ns
Abefore LEABY or B before LEBA} o 11N
. CLK low
" Hold time A after CLKAB| or B after CLKBA} ns
A after LEAB] or B after LEBA]
TEXAS {'f
INSTRUMENTS ABT16600-1
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-103
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SN54ABT16600, SN74ABT16600
18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

From Output
Under Test

CL =50 pF
(see Note A)

LOAD CIRCUIT FOR OUTPUTS
. -\ 3v
Timing Input 15V

A —— ov

[ : | | | !

} teu th |
| | 3V

Data Input X1 SV - X1 S5V
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 3v
Input 15V 15V
e T v
toLy i
! l H_JI'_ tPHL
1 ——— Vou
Output 1.5V 1.5V
VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C includes probe and jig capacitance.

TEST S1
tpLK/tPHL Open
teLz/tpzL 7V
trHz/tPzH Open
| ty ——»
I | v
Input 1.5 v>< X1 5V
ov
VOLTAGE WAVEFORMS
PULSE DURATION

Output

Control '
(low-level
enabling)

Output
Waveform 1
Stat7Vv
(see Note C)

Output
Waveform 2
S1 at Open
(see Note C)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Z, =50 , t, < 2.5 ns, ;< 2.5 ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS {’P
INSTRUMENTS
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SN54ABT16601, SN74ABT16601
18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

® Members of the Texas Instruments
Widebus ™ Family

® State-of-the-Art EPIC-1IB ™ BiCMOS Design
Significantly Reduces Power Dissipation

® UBT™ (Universal Bus Transceiver)
Combines D-Type Latches and D-Type
Flip-Flops for Operation in Transparent,
Latched, Clocked, or Clock-Enabled Mode

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

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

® Typical VgLp (Output Ground Bounce)
<08VatVgc=5V,Ta=25°C

* Flow-Through Architecture Optimizes PCB
Layout

* Packaged in Plastic 300-mil Shrink
Small-Outline Packages (DL) and 380-mil
Fine-Pitch Ceramic Flat Packages (WD)
Using 25-mil Center-to-Center Spacings

description

These 18-bit universal bus transceivers combine
D-type latches and D-type flip-flops to allow data
flow in transparent, latched, and clocked modes.

Data flow in each direction is controlled by
output-enable (OEAB and OEBA), latch-enable
(LEAB and LEBA), and clock (CLKAB and
CLKBA) inputs. The clock can be controlled by the
clock-enable (CLKENAB and CLKENEA,) inputs.
For A-to-B data flow, the device operates in the
transparent mode when LEAB is high. When
LEAB s low, the A datais latched if CLKAB is held
atahigh orlowlogic level. If LEAB s low, the A-bus
data is stored in the latchfflip-flop on the
high-to-low 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.

SN54ABT16601 . .. WD PACKAGE
SN74ABT16601 ... DL PACKAGE

(TOP VIEW)
U
OEAB |1 s6|] CLKENAB
LEAB []2 s5[] CLKAB
Atfls 54[] B1
GND E 4 53[] GND
A2{ls s2[] B2
A3(]s 51[] B3
Veel]? s50[] Ve
A4f]s 49]] B4

Asf]e 48[1B5
Asflio  47[)B6
GND[J11  4s[]JGND
A7[l12  4s[lB7
As[]13  44[IB8
A9[]14  43f]B9
A10f]15  42[IB10
A11[j1e  41[] Bt
A12[]17  40[]B12
GND}18  39[JGND
A13[]1s  38[]B13
Al14[l20  a7[]B14
A15[]21  36[]B15
Vec[]22  35[]Vee
At6[j23  34]]B16
A17[j24  s3[]B17
GND[J2s  22[]GND
A18[J26  31[]B18
OEBA[]27  30[] CLKBA

LEBA[J28  29[] CLKENBA

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CLKENBA.

PRODUCT PREVIEW

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

The SN74ABT16601 is packaged in TI's shrink small-outline package (DL}, which:provides twice the /O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

Widebus, EPIC-IIB, and UBT are trademarks of Texas Instruments Incorporated.

PRODUCT PREVIEW Information concems products In the formative or Copyright © 1992, Texas Instruments Incorporated

dnlﬂ: amu o;. .Idcvolop‘m';xt Cmr;mrl,:ac data :hnd"tml:r %
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SN54ABT16601, SN74ABT16601
18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

description (continued)

The SN54ABT16601 is characterized over the full military temperature range of —55°C to 125°C. The
" SN74ABT16601 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE!
INPUTS OUTPUT
TIKENAE OEAB LEAB CLKAB A B

X H X X X F3
X L H X L L
X L H X H H
H L L X X Bo?
H L L X X Bot
L L L 1 L L
L L L ? 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.

TEXAS ‘!9
INSTRUMENTS ABT16601-2
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SN54ABT16601, SN74ABT16601
18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

D3855, APRIL 1991-REVISED OCTOBER 1992

logic diagram (positive logic)

OEAB

CIRENAB —¢

55

CLKAB

LEAB

28

LEBA

30

CLKBA

29

27

1D 54
c1
> CLK

B1

CE|—e

1D

c1
CLK<

A}%@ﬁvvvv??

v v JV v \A A4 v

To 17 Other Channels

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

Supply VORAGE raNgE, VoG «« vt v teie ettt i et -05Vto7V
Input voltage range, V, (except /O ports) (seeNote 1) .........coiieiiiiiiiiiiiiinn... -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -0.5Vto55V
Current into any output in the low state, lo:  SN54ABT16601 .........ccvvviiiieininnennene. 96 mA

SN74ABT16601 ... ..ottt 128 mA
Input clamp current, Ik (V1< 0) oo e e e e e -18 mA
Output clamp current, lok (Vo <0) oo ei i e e -50 mA
Maximum power dissipation at To =55°C (instill @ir) ........ccouiiiiiriiiiiiin i ieneneanes 1w
Storage temperature range . ..........c.itiitiii i e e —65°C to 150°C

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

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

TEXAS ‘t?
INSTRUMENTS ABT16601-2
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SN54ABT16601, SN74ABT16601
18-BIT UNIVERSAL BUS TRANSCEIVERS.
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT16601 SN74ABT16601

MIN MAX MIN MAX UNIT:
Vee Supply voltage 4.5 55 45 55 v
ViH High-level input voltage 2 2 v
ViL Low-level input voltage ) 0.8 0.8 \"
\ Input voltage 0 Vee 0 Vee \'
loH High-level output current -24 ~-32| mA
loo , Low-level output current 48 64| mA
AY/AV Input transition rise or fall rate | Outputs enabled 10 10} nsV
TA Operating free-air temperature —55 125 -40 85 °C

NOTE 2: Unused or floating pins (input or I/O) must be held high or low.

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

Ta =25°C SN54ABT16601 SN74ABT16601
PARAMETER TEST CONDITIONS UNIT
MIN TYP! MAX MIN MAX MIN MAX
Vik Vcc =45V, ly=-18 mA -1.2 -1.2 -1.2 Vv
Vec=45V, lon=—3mA 25 25 25
Vec=5V, lo=—3mA 3 3 3
VoH \"
Vec=45V, lon=—-24 mA 2 2
Vec=45V, loy =—32mA 2% 2
Vec=45V, lo =48 mA 0.55 0.65
VoL A
Vcc =45V, loL = 64 mA 0.55% 0.55
! Vec=565V, Control inputs =1 =1 =1 JA
V} =Vgc or GND Aor B ports +100 +100 £100
lozu$ Vec=55V, Vo=27V 50 50 50 | pA
lozl8 Vee=5.5V, Vo=05V . -50 -50 -50 | pA
loFrF Vee=0V, ViorVgo=45V =100 +100 | pA
Icex Vec=5.5V,Vp=55V | Outputs high 50 50 50 | pA
Io Vec=55V, Vo=25V -50 -100 -180 -50 -180 -50 —180| mA
Vec=55V, Outputs high 2 2 2
lec lo =0, :o‘:{ss Outputs low 3% 3 35| mA
V| =V¢c or GND Outputs disabled 2 2 2
15 ma
Ci V;=25Vor0.5V Control inputs . pF
Cio Vo=25Vor05V A or B ports pF

t All typical values are at Vo = 5 V.

* On products compliant to MIL-STD-883, Class B, this parameter does not apply.

§ The parameters lozy and loz. include the input leakage current.

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

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

TExas ‘b
INSTRUMENTS \ ABT16601-2
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SN54ABT16601, SN74ABT16601
18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

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

SN54ABT16601 SN74ABT16601 UNIT
MiIN MAX MIN MAX
felock Clock frequency 0 150 0 150 | MHz
LEAB or LEBA high
" .
tw Pulse duration CLKAB or CLKBA high or low ns
A before CLKAB?
B bef LKBA
tsu Setup time sfore C ! CLK Tioh ns
A before LEAB) or B before LEBA| 9
CLK low
5 A after CLKAB# or B after CLKBA¢
Id
t Hold tme A after LEAB], of B after LEBA} ns
Texas WP
EXAS
INSTRUMENTS ABT16601-2
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-109
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SN54ABT16601, SN74ABT16601
18-BIT UNIVERSAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

v -
O TEST s1
O Open teLH/te Open
From Output GN: tp LZ/tP:t 7PV
Under Test
tenz/tpzi Open
CL=50pF
(see Note A)
ty —»|
LOAD CIRCUIT FOR OUTPUTS :‘ v |
| 3V
Input 15 VX th v
-\ 3V ov
Timing Input S ov VOLTAGE WAVEFORMS
| | T PULSE DURATION
l TG AR N |
| | 3Vv
Data Input X1 5V X1 S5V Output
ov Control
VOLTAGE WAVEFORMS g::’l;'lfr“’e)'
SETUP AND HOLD TIMES 9
______ 3V Output
Input Waveform 1
15V | 15V ov S1at7V
| (see Note C)
R e T -
[ | PHL Output R
| ——— Vou Waveform 2 Vou-03V
VoL (seeNoteC) __________ /- — — — — ~0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, = 50 Q, t; s 2.5 ns, ;< 2.5 ns,

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS “.‘
INSTRUMENTS
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SN54ABT16623, SN74ABT16623

16-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS
D3799, FEBRUARY 1991-REVISED OCTOBER 1992
® Members of the Texas Instruments SN54ABT16623 . . . WD PACKAGE
Widebus ™ Family SN74ABT16623. .. DL PACKAGE
(TOP VIEW)
® State-of-the-Art EPIC-IB ™ BiCMOS Design
Significantly Reduces Power Dissipation 8l | W) i
¢ Latch-Up Performance Exceeds 500 mA Per 10?\8 10 ; :g i : Al
JEDEC Standard JESD-17
1B2[]s 4]l 1A2
¢ Typical VgL p (Output Ground Bounce) GaNDl 4 451 GND
<08VatVec=5V,Ta=25°C 183ls sl 1A3
¢ Distributed Vgc and GND Pin Configuration 1B4[ls 43[] 1A4
Minimizes High-Speed Switching Noise veell7 a2l vee
® Flow-Through Architecture Optimizes PCB 1B5[]s a1fl1A5
Layout 1B6lls  4ofl 1A6
* High-Drive Outputs (~32-mA loy, aNpf10  sefland
64-mA Igy) 187{]11 38l 1A7

1B8lj12  a7[l1A8
2B1[]13  ss[] 2A1
2B2[{14  35[l2A2
GND[]15  34[]] GND
2B3f]16  a3[l2a3

® Packaged in Plastic 300-mil Shrink
Small-Outline Packages (DL) and 380-mil
Fine-Pitch Ceramic Flat Packages (WD)
Using 25-mil Center-to-Center Spacings

description 28alfs7 a2l 24
VCC[ 18 31 ] Vce
The 'ABT16623 is a 16-bit transceiver designed 285{]19  30f] 25
for asynchronous communication between data 2B6[j20 29[l 2A6
buses. The control functionimplementation allows GND[] 21 2s[] GND
for maximum flexibility in timing. The 'ABT16623 2B7[} 22 271 2A7
provides true data at its outputs. 2B8[] 23 26{] 2A8

This device can be used as two 8-bit transceivers 20EAB[{24  25[] 20EBA

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
levels at the output-enable (OEAB and OEBA)
inputs. The output-enable inputs can be used to
disable the device so that the buses are effectively
isolated. The dual-enable configuration gives the
transceivers the capability of storing data by
simultaneously enabling OEAB and OEBA. Each
output reinforces its input in this configuration.
When both OEAB and OEBA are enabled and all
other data sources to the two sets of bus lines are
athigh impedance, both sets of bus lines (32in all)
will remain at their last states.

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

The SN74ABT16623 is packaged in Tl's shrink small-outline package (DL), which provides twice the 1/O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated.

Copyright © 1992, Texas Instruments Incorporated
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SN54ABT16623, SN74ABT16623
16-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

D3799, FEBRUARY 1991-REVISED OCTOBER 1992

description (continued)

The SN54ABT16623 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74ABT16623 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each 8-bit section)
INPUTS
OPERATION
OEBA OEAB ,
L L B datato A bus
L H B data to A bus,
Adatato B bus
' H L Isolation
H H A datato B bus
logic symbolt " logic diagram (positive logic)
48
48
10EBA 1——5 EN1 10EBA CD
10EAB ———|EN2 10EAB — |> !
20EBA — D EN3 a7 |:]
20eAB 22 lena ‘ 1A1
..ﬂ ~N .
1A1 —tﬂ 31 1 rj——z 1B1 2 1B1
1 2v v v
a6 3
1A2 —— > —<>——— 1B2 \ /
1A3 a4 8 1B3
— > —>———
43 6 To 7 Other Channels
1A ——>—] —<>—— 1B4
41 8
1A5 T‘-’— —4—’——9— 1B5 25
1A6 ———<>—] —<«>—— 1B6 20EBA C{>
1 = LI 24 D
— —>—
a7 12 20EAB !
1A ————¢P>— —<>——— 1B8 36
2A1 _tas 1 j_"’ 281 2A1
= 1 4v S F|\l
13
35 14 2B1
202 ———<>— | —<4»—— 2B2
% 16 v
2A3 ———€>— —<»>—— 2B3 v v
32 17
204 ———<4>—| —<>—— 2B4 N——
2AS 30 19 2B5
— > —e>——
29 20 To 7 Other Channels
2A6 ———<4-p—| —e>—— 2B6
27 22
2A7 —— <> —<>—— 2B7
26 23
2A8 ——— > —a>——— 2B8

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

TExas *’P
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SN54ABT16623, SN74ABT16623
16-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

D3799, FEBRUARY 1991-REVISED OCTOBER 1992

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

SUPPlY VOIAGE raNgE, VoG vt ittt viet ittt tat et eeanernesre e eiaernaneeans -05Vto7V
Input voltage range, V) (except I/O ports) (see Note 1) .................................. -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -05Vto55V
Current into any output in the low state, lg: SN54ABT16623 ..........cvvviiiirinneeineneanen. 96 mA

SN74ABT16623 ......ovvviiiiiiiiiiiaiinernenns 128 mA
Input clamp current, ik (Vi< 0)  o.oieiiii i i e e -18 mA
Output clamp current, lox Vo <0) ....ovvvvvvevnnnn.n. e —50 mA
Maximum power dissipation at T =55°C (instillair) .........ccoiiiiiiiiiiiiiiiiiei i 0.85W
Storage temperature range ..........vveiiiiine ittt st —65°C to 150°C

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

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

recommended operating conditions (see Note 2)

SN54ABT16623 | SN74ABT16623

MIN MAX MIN MAX UNIT
Vee Supply voltage 45 &5 45 5.5 v
ViH High-level input voltage 2 2 v
ViL Low-level input voltage Al 08 0.8 Vv
Vi Input voltage 0, Vcc 0 Vee v
lon High-level output current é} -24 -32 mA
loL Low-level output current ’ 3 48 64| mA
AYAv  Input transition rise or fall rate | Outputs enabled D 5 5| nsv
TA Operating free-air temperature -55 125 —-40 85 °C

NOTE 2: Unused or fioating pins (input or I/O) must be held high or low.

PRODUCT PREVIEW lnlormaﬂon concerns ptodum In the formative or
design phass of development. Characteristic data and other

Fan
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SN54ABT16623, SN74ABT16623
16-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

D3799, FEBRUARY 1991-REVISED OCTOBER 1992

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

Ta=25°C SN54ABT16623 | SN74ABT16623
PARAMETER TEST CONDITIONS UNIT
MIN TYP? MAX MIN MAX MIN MAX
Vik Vec=4.5V, lj=-18 mA -1.2 -1.2 -1.2 v
Vec=45V, log=—3mA 25 25 25
Vee=5V, loH=—3mA 3 3 3
Vo v
Vec=45V, loy=—-24mA 2 2
Vec=45V, lon=-32mA 2% 2
Vec=45V, loL =48 mA 0.55 0.55
VoL - \
Vec=45V, loL = 64 mA 0.55% 0.55
L Vec=55V, Control inputs +1 &1 =1 WA
V| = Vcc or GND Aor B ports +100 100 +100
lozu® Vec=55V, Vo=27V 50 S 50 50| wA
loz. ¥ Vee=55V, Vo=05V -50 4 -850 -50 | pA
lorr Vec=0V, ViorVg=4.5V +100 @ =100 | pA
1cEX Vec=55V, Vo =55V | Outputs high 50 &3 50 50 | pA
Io! Vec=55V, Vo=25V -50 -100 -180| 450 -180] -50 -180| mA
Veg=55V, Outputs high 2| -~ 2 2
lec lo=0, AorB ports | Outputs low 35 35 35] mA
V| =Vec or GND Outputs disabled 2 2 2
Vee=5.5V,One . Outputs enabled 1 15 1
Aleg* g&‘gﬁ:‘msvé‘ Datainputs Outputs disabled 0.05 0.05 0.05| mA
Vccor GND Control inputs . 1.5 1.5 1.5
Gi Vi=25Vor0s5V Control inputs 3 pF
Cio Vp=25Vor05V A or B ports 8 pF

t Ali typical values are at Voo = 5 V.

* On products compliant to MIL-STD-883, Class B, this parameter does not apply.

§ The parameters oz and loz_ include the input leakage current.

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

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

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

Vee =5V,
PARAMETER FROM To 4 T°° P SN54ABT16623 | SN74ABT1E623 | |\
(INPUT) (OUTPUT) AZ

MIN TYP MAX MIN  MAX MIN  MAX
t X . 6
PL AorB BorA ! 2 32 ! Lo 37 ! 3 ns
tPHL - 1 22 3.4 16 o, 44 1 4.3
tpzH 1.1 3 4 1 & 5 1.1 49

UEB—A A B et &

tpzL o QEAB o 14 383 49| a4 62 1.4 5] ™
t 1 35 49 4 62 1 6
PHz OEBA or OEAB - AorB ns
tpLz 1.4 28 47 1.4 5.6 1.4 5.4

PRODUCT PREVIEW informetion concerns products In the formative or

design phsse of development Charactoristic data and other "
specifications are design goals. Texas Instruments reserves the right to
inge or discontinue these products without notice. I ms
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- SN54ABT16623, SN74ABT16623
16-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

D3799, FEBRUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

o 7V
(@]
From Output Open
Under Test GND
C_=50pF
(see Note A)

LOAD CIRCUIT FOR OUTPUTS

Input
(soe Note B) 15V 1.5V

I ov
tpryy —e—» [
P I K—'ll— tpHL

I ——— Von
Output 1.5V 1.5V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C_ includes probe and jig capacitance.

TEST S1
tpLH/teHL Open
terz/tpz 7V
teHz/tpzH Open

Output 3v
Control 15V
(low-level _L ’
enabling) N T ov
tez —
| | ez |&—
| |
Output [ - :_| Va 38V
Waveform 1 15V VoL +0.3V
Sfat7Vv I —— Vo]_
(see Note C) | A Ry P
tpzn ¥ l
Output _ . Vou
Waveform 2 | Vou-0.3V
St at Open 15V
(seeNoteC) /[ — — — — ~0V
VOLTAGE WAVEFORMS

ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 Q, t, s 2.5 ns, ;< 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS {'f
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SN54ABT16640, SN74ABT16640
16-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS107A-D3999, APRIL 1992-REVISED OCTOBER 1992

¢ Members of the Texas Instruments
Widebus ™ Family

® State-of-the-Art EPIC-IIB ™ BICMOS Design
Significantly Reduces Power Dissipation

® Latch-Up Performance Exceads 500 mA Per
JEDEC Standard JESD-17

¢ Typical Vg p (Output Ground Bounce) <1V
atVgoc =5V, Tp =25°C

¢ Distributed Voe and GND Pin Configuration
Minimizes High-Speed Switching Noise

® Flow-Through Architecture Optimizes PCB
Layout

¢ High-Drive Outputs (-32-mA lgy,
64-mA lgp)

® Packaged in Plastic 300-mil Shrink
Small-Outline Packages (DL) and 380-mil
Fine-Pitch Ceramic Flat Packages (WD)
Using 25-mil Center-to-Center Spacings

description

The 'ABT16640 is an inverting 16-bit transceiver
designed for asynchronous communication
between data buses.

This device can be used as two 8-bit transceivers
or one 16-bit transceiver. It allows data
transmission from the A bus to the B bus or from
the B bus to the A bus, depending upon the logic
level at the direction-control (1DIR and 2DIR)
inputs. The output-enable (10E and 20E) inputs

' canbe usedtodisable the device so that the buses
are effectively isolated.

'

SN54ABT16640. .. WD PACKAGE
SN74ABT16640 . .. DL. PACKAGE

(TOP VIEW)
1DIR0 1 Y 48] 10E
1.1}z 47fl 1A1
1B2lla  4sfl1A2
GNDl} 4  4sflaND
1B3l] 5 441 1A3
1Balle 43l 1a4
veell 7 a2f] Vee
1Bs[] 8 a1[l1A5
1Bello  40ll1A6
GND[ 10 3s]] GND
1B7[ 11 38|l 1A7

1B8[] 12 ar[]1As
2B1[] 13 3s[] 2A1
282f] 14 3s[]2a2
GND[l 15 3s[J GND
2B3[] 16 33[] 2A3
2B4[] 17 32[l 2A4
Veell 18 31]) vee
285[] 19 30[l 2A5
2B6[j20 29[l 26
aNDlj 21 28l anD
287[] 22 271 2a7
2B8[]23 28] 2a8
2DIR[ 24  25[) 2OE

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 SN74ABT16640 is packaged in TI's shrink small-outline package (DL), which provides twice the 1/O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

The SN54ABT16640 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74ABT16640 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each section)
INPUTS OPERATION
OE DIR
L L B data to A bus
L H Adatato B bus
H X Isolation

Widebus and EPIC-1IB are trademarks of Texas Instruments Incorporated.

UNLESS OTHERWISE NOTED this document contains PRODUCTION

Copyright © 1992, Texas Instruments incorporated
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SN54ABT16640, SN74ABT16640
16-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS107A-D3999, APRIL 1992-REVISED OCTOBER 1992

logic symbolt
48
10E —————DG3
1
1DIR —ﬁ 3EN1 [BA]
3 EN2 [AB]
25
20E ——— N @6
24
2DIR —ﬁ 6 EN4 [BA]
6 EN5 [AB]
47 | C 2
1A1 —ﬁw 1
1 2v
46 3
1A2 ————eP— —>—
4 5
1A3 ———t P .
43 6
1A ———>— —>———
41 8
1A5 ——€>—] —a>—
40 9
1A6 ——<€>— ——>——
38 1
1A7 ———<>— ———
37 12
1A8 ———<>— -
36 13
2A1 —ﬁ\u 1
1 5V
35 14
2A2 ———<¢-p—] |—e>——-
33 16
2A3 ——€>— .
32 17
2A4 —<¢->—] —eor—
30 19
2A5 ———<¢>—] >
29 20
2A6 ———<4>— o—
27 22
2A7 ——4>—] —>—
26 23
2A8 ———<4>—| [ —p—

1B1

1B2
183
1B4
185
1B6
1B7
1B8
2B1

2B2
2B3
2B4
2B5
2B6
2B7
2B8

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and

IEC Publication 617-12.

logic diagram (positive logic)

Sems

o B
1DIR —

| o{}

47

1A1 I >O 2 1B1
v v
\ /
\Y
To 7 Other Channels
25

D

24
2DIR — ]

S
2A1 36 ! >O 13 2B1

To 7 Other Channels

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

SUPPlY VOIRAGE FaNGE, VYOG + v vt e v rensettnnnetsssreannteeseresrsereeseessannnanneens -05Vto7V
Input voltage range, V| (except I/O ports) (seeNote 1) ...t —-05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5Vto55V
Current into any output in the low state, lo: SNS4ABT16640 .............oviiiiiininnnne, 96 mA
: SN74ABT16640 .......ccvviviineiiniaeennnns ... 128 mA
Input clamp current, Ik (V1< 0) oottt ettt e e e e e e e e -18 mA
Output clamp current, Iok (VO < 0) v ivtitt ittt ittt it eserannararnsesons —-50 mA
Maximum power dissipation at T =55°C (instillair) ............cooiiiiiii i 0.85W
Storage temperature range ...... e e —65°C to 150°C

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

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

INSTRUMENTS

3-118 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN54ABT16640, SN74ABT16640
16-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS107A-D3999, APRIL 1992-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT16640 | SN74ABT16640

MIN MAX MIN MAX UNIT
Vee Supply voltage 45 25 4.5 55 \
ViH High-level input voltage 2 & 2 v
ViL Low-level input voltage A 08 o8| Vv
Vi Input voltage 0,% Vcc 0 Vecl V
lon High-level output current i -24 -32| mA
loL Low-level output current A 48 | 64| mA
AYAv  Input transition rise or fall rate | Outputs enabled & 10 10| nsV
Ta Operating free-air temperature 55 125 -40 85 °C

NOTE 2: Unused or floating pins (input or {/O) must be held high or low.

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

Ta=25°C SN54ABT16640 | SN74ABT16640
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX MIN MAX MIN MAX
Vik Vcc=45YV, lj=-18mA -1.2 -1.2 -12| V
Vec=45V, loy=—3mA 25 25 . 25
Veec=5V, loy=—3mA 3 3 3
VoH \"
Vec=45YV, loy =—24 mA 2 2
Vec=45V, loy =—32mA 2t 2
Vec=45V, loL =48 mA 0.55 0.55
VoL \")
Vecc=45YV, loL = 64 mA 0.55% & 0.55
! Vec=5.5V, Control inputs 1 2 +1 WA
V| =Vgg or GND A or B ports =100 !&&100 +100
lozn?® Vec =55V, Vo=27V 50 }‘Qw 80 50| pA
loz® Vecc=55V, Vo=05V -50 £y -50 -50| pA
lore Vec=0V, ViorVgs4.5V 100 b +100 | pA
IcEx Vec =55V, Vo=5.5V |Outputs high 50| & 50 50 | pA
o’ Vg =55V, Vo=25V 50 —100 —180| -50 -180| -50 —180| mA
Vec=55V, Outputs high 2 2 2
Icc lo=0, AorB ports | Outputs low 32 32 32| mA
V| =Vgc or GND Outputs disabled 2 2 2
Veg =565V, One Datai Outputs enabled 1 1.5 1
Algc? g&‘gr"i;:&svét RS I tputs disabled 0.05 0.05 005| mA
Vee or GND Control inputs 1.5 1.5 1.5
Ci "IVi=25Voros5Vv Control inputs 3 pF
Cio Vo=25Vor05V A or B ports 8 pF

t All typical values are at Vg = 5 V.

# On products compliant to MIL-STD-883, Class B, this parameter does not apply.

§ The parameters lpzy and loz; include the input leakage current.

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

# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
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SN54ABT16640, SN74ABT16640
16-BIT BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCBS107A-D3999, APRIL 1992-REVISED OCTOBER 1992

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

Vee=5V,
PARAMETER FROM T0 T°° o SN54ABT16640 | SN74ABTI6640 |
T (INPUT) (OUTPUT) A=2
MIN TYP MAX MIN MAX MIN MAX
teLH AorB B or A 1 25 34 1 ;ﬁ“ 4.4 1 a3 o
tPHL 11 . 28 36 145 5 4 1.1 3.9
. 5 45 2 & 5, 1.2 5.5
lpzH OE AorB 12 3 kf? %“} 58 ns
trzL 1.5 3.9 5 Q'&.S}. 6.4 1.5 6.3
tpHz 1.8 3.8 4.8 1.8 6.5 1.8 6.3
tpLz OE AorB 1.5 3 3.9 1.5 4.4 1.5 4.2 ns
PARAMETER MEASUREMENT INFORMATION
v
o TEST s1
o -
From Output Open ttP ""ﬁP"L O.f \e/n
Under Test PLZ' PZL
teHz/tezH Open
CL =50 pF
(see Note A)
= = = Output
' Control
LOAD CIRCUIT FOR OUTPUTS (low-level
enabling)
Out ‘ t I 7 '.
nput ~ fp———\ 3v utpu | [ |
(see Note B) 15V 15V Wﬂ‘s’:':t"_',“" I\ VoL +03V,
[ oV — — — VoL
o _Jﬁ_bl | ] (see Note C) | oz e
I H_ﬂ_ tPHL tF’ZH ‘N I‘_ |
| | Output | __ _ _ Von
| ——— VoH Waveform 2 Vou-03V
Output 15V 15V $1 at Open 15V
VoL (seeNoteC) __/  — — — ~OV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C, includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 , t, < 2.5 ns, §< 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN54ABT16646, SN74ABT16646
16-BIT BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS
JUNE 1992-REVISED OCTOBER 1992
¢ Members of the Texas Instruments SN54ABT16646 . . . WD PACKAGE
Widebus ™ Famlly SN74ABT16646 ... DL PACKAGE
(TOP VIEW)
¢ State-of-the-Art EPIC-11B ™ BICMOS Design
Significantly Reduces Power Dissipation i ) ssl 1oE
¢ Latch-Up Performance Exceeds 500 mA Per 1DIR[ i !
JEDEC Standard JESD-17 1CLKAB 2 531 1CLKBA
. : 1saBlls  s4fl1sBA
Typical VoLp (Outpus Ground Bounce) <1V anoll4  s3land
atVec =5V, Ta =25°C 1a1lls  s2fl1B1
° Distributed Vcc and GND Pin Configuration 12l s1fl1B2
Minimizes High-Speed Switching Noise veell7  50[vee
* Flow-Through Architecture Optimizes PCB 1a3l}s 49l 183
Layout 1aalle 48]l 1Ba
* High-Drive Outputs (-32-mA loy, sl 10 47ll4s
64-mA o) anoll 11 sflenp

186l 12 45]1 1B
1a7l] 13 44l B7
1a8 14 43]l1Bs
2a1l] 15 a2l 2By
PYY R | YD

¢ Packaged in Plastic 300-mil Shrink
Small-Outline Packages (DL) and 380-mil
Fine-Pitch Ceramic Flat Packages (WD)
Using 25-mil Center-to-Center Spacings

description 2a3[] 17 4ofl 283
anpl] 18 3ol anp
The 'ABT16646 consists of bus transceiver oaall 19 38flopa
circuits, D-type flip-flops, and control circuitry oasll20  37{l 285
arranged for multiplexed transmission of data oa6ll 21 36]] 286
directly from the input bus or from the internal Vcc[ 22 35(] Ve
registers. oa7[]23 34l oB7
The device can be used as two 8-bit transceivers 2Agl 24 33128
or one 16-bit transceiver. Data on the A or B bus anolj2s szl anp
is clocked into the registers on the low-to-high 2saBl]2s  31[l2sBA
transition of the appropriate clock (CLKAB or actkasll 27 sofl acikBA
CLKBA) input. Figure 1 illustrates the four 2pir[] 28 29l oDE

fundamental bus-management functions that can
be performed with the '"ABT16646.

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 Vg through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74ABT16646 is packaged in Tl's shrink small-outline package (DL), which provides twice the /O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated.

Copyright © 1992, Texas Instruments Incorporated
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SN54ABT16646, SN74ABT16646
16-BIT BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

description (continued)

The SN54ABT16646 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74ABT16646 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS DATA I/0
OE DIR CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8 OPERATION OR FUNCTION

X X 1 X X X Input Unspecifiedt Store A, B unspecifiedt
X X X t X X Unspecifiedt Input Store B, A unspecified!
H X t 1 X X Input Input Store A and B data

H X L L X X Input disabled  Input disabled Isolation, hold storage
L L X X X L Output Input Real-time B data to A bus
L L X L X H Output Input Stored B data to A bus
L H X X L X Input Output Real-time A data to B bus
L H L X H X Input Output Stored A data to B bus

1 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.

INSTRUMENTS
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SN54ABT16646, SN74ABT16646
16-BIT BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

Ty TN TN—r T
| b T
Loyl l P!
] bl
Iy, i !
< | | | o < Il L m
» » 0 0
g | 1 ] 1 a g r 4 I I ¥ g
R RUN
1
Lol | ||| |
g I__Jll__J J |_._.|||__|
‘\J— . N N
OE DIR CLKAB CLKBA SAB SBA OE DIR CLKAB CLKBA SAB SBA
L L X X X L L H X X L X
REAL-TIME TRANSFER REAL-TIME TRANSFER
BUS BTO BUS A BUSATOBUS B
- Tt T~—

BUSA

BUSA
AN
— Pl

BUSB

\
T ————=
[L—
r
L
) BUSB
\
\
(
I
|
:
\

i 1

—— N——
OFE DIR CLKAB CLKBA SAB SBA OE DIR CLKAB CLKBA SAB SBA
X X t X X X L L X L X H
X X X i X X L H L X H X
H X 1 1 X X
STORAGE FROM TRANSFER STORED DATA
A,B,ORAANDB TO AAND/OR B

Figure 1. Bus Management Functions
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SN54ABT16646, SN74ABT16646

16-BIT BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

logic symbolt

1DIR

1CLKBA
1SBA
1CLKAB
1SAB
20E
2DIR

2CLKBA
2SBA
2CLKAB
2SAB

1A1

1A2
1A3
1A4
1A5
1A6
1A7
1A8

2A1

2A2
2A3
2A4
2A5
2A6
2A7
2A8

56
p G3
—tf 3EN1 [BA]
3EN2 [AB]
55
> C4
54
G5
2
> C6
3
G7
29
G10
28
10 EN8 [BA]
L] 10 ENS [AB]
30
> C11
31
G12
27
> C13
26
G14
L 1 |s 41!; 2
5 FS <
l 6D 7| =1 2-v
. 17
6 51
—_— ——>————
8 - a9
—_——] —>——
9 a8
——— >
10 a7
— -
12 as
——] o
13 a4
——] >
14 43
— ] —>———
15 21 |12 11D see?
= <«
<+—lvse 12 1 __I
l 13D 14| =1 ov
. 114
16 a1
— ] —>———
17 a0
—] —
19 38
——] —
20 a7
—_— ] —>——
21 36
—_—r] o
23 34
] —>——
24 33
] —>——

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

1B1

1B2
1B3
1B4
1B5
1B6
1B7
B8
2B1

2B2
2B3
2B4
2B5
2B6
2B7
2B8
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SN54ABT16646, SN74ABT16646
16-BIT BUS TRANSCEIVERS AND REGISTERS
AND 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

logic diagram (positive logic)

56

ﬂm@
1DIR -

1CLKBA —2 ll>
15BA 34 {>
2
1CLKAB L_L_D)—
1sAB 2 ‘[ ll> ‘I
———————— —_— ———1
1 of 8 Channels |
) 1D f— i
f Ci1<|—+ (
' l
5
1A1 >
L»52 g
1D B |
c1 | |
l
|
|
Ll 1 |
vy JV vy JV JV v
— /
vV
29 To 7 Other Channels
- E
2DIR —2&
2CLKBA 2 >
31 N v
2SBA *
27 '
2CLKAB —D——
- 2saB -2 ‘Jl>‘
W=Dl
1 of 8 Channels
) 1D
| « c1<
. | |
2A1 -
2 2p1
1D . |
ct | |
]
|
L o ——
vy vyveYyYvy v
\ /.
A4
To 7 Other Channels
Tixas WP
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SN54ABT16646, SN74ABT16646
16-BIT BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

JUNE 1

992-REVISED OCTOBER 1992

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

SUPPlY VORAGE FANGE, VOO vt vt tiite ittt et st ennr it rneesteneanenansans -05Vto7V
Input voltage range, V| (except I/O ports) (see Note 1) ...........ccoiieiiiiiiiieinn. -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -05Vto55V
Current into any output in the low state, [o: SN54ABT16646 .............ccoviivniieiinnnnenn, 96 mA

SN74ABT16646 ..... e e 128 mA
Input elamp current, L (V1< 0) .o ini i i e e et e e i e -18 mA
Output clamp current, lox Vo <0) ............. Ceeeees e e e -50 mA
Maximum power dissipation at To =55°C (instill-air) .......ccooeiiriiiiiiiiiiiiii i iinineeenns 1w
Storage temperaturerange ............coiiiiiiiine i, e e e ~65°C to 150°C

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

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
recommended operating conditions (see Note 2)
SN54ABT16646 | SN74ABT16646 UN
MIN MAX MIN MAX i
Vee Supply voltage 45 55 4.5 5.5 \%
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 v
\ Input voltage 0 Vee 0 Vee \
loH High-level output current -24 -32 mA
loL Low-level output current 48 64 mA
AYAvV Input transition rise or fall rate | Outputs enabled 10 10| ns/V
TaA Operating free-air temperature -55 125 —40 85 °C
NOTE 2: Unused or floating pins (input or I/O) must be held high or low.
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SN54ABT16646, SN74ABT16646
16-BIT BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

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

otherwise noted)

Ta =25°C SN54ABT16646 | SN74ABT16646
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX MIN MAX MIN MAX
Vik Vec =45V, lj=-18 mA -1.2 -1.2 -1.2 v
Voo =45V, loH =3 mA 25 25 25
Vec =5V, loy=—3mA 3 3 3
Vou \
Vee =45V, loy =—24 mA 2 2
Vec =45V, loy=—32mA 2% 2
Vec =45V, loL =48 mA 0.55 0.55
VoL v
Veg =45V, loL =64 mA 0.55% 0.55
| Vec =55V, Control inputs =1 +1 =1 uA
! V] = Vg or GND A or B poris =100 =100 2100
lozn® Ve =55V, Vo=27V 50 50 50 | pA
loz 8 Vec =55V, Vo=05V -50 -50 -50| pA
lorr Vec=0V, ViorVgs45V +100 +100 | pA
Icex Voc =55V, Vo =55V | Outputs high 50 50 50| wA
Io? Vec =55V, Vo=25V -50 -100 -180[ -50 -180] -50 —180| mA
Vec =55V, Outputs high 2 2 2
lcc lo=0, AorB ports | Outputs low 72 72 30| mA
V) =Vgcor GND Qutputs disabled 2 2 2
Vce =55V, One Data input Outputs enabled 1 1.5 1
4 inputat3.4V, ata inputs -
Aleg Other inputs at Outputs disabled 0.05 0.05 0.05] mA
Vec or GND Control inputs 1.5 1.5 1.5
G Vi=25Vor0s5V Control inputs pF
Cio Vpo=25Vor0.5V A or B ports pF
t All typical values are at Vgg = 5 V.
# On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ The parameters lgzy and gz include the input leakage current.
T Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
Texas W
EXAS
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SN54ABT16646, SN74ABT16646

16-BIT BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

From Output
Under Test
CL=50pF

(see Note A)

LOAD CIRCUIT FOR OUTPUTS
3V
Timing Input 15V

[ oV

| ; ! : | !

: tsu th , |
i | av

Data Input X1 S5V X1 S5V
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 3V
Input 15V 15V
_h__d ; ' oV
teLH
! { l‘_ﬂl_ tPHL
] ——= Vou
Output 1.5V 1.5V
VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C_ includes probe and jig capacitance.

TEST S1
toLn/tpHL Open
teLz/tezL v
trHz/tPzH Open
k tw ——
| J—
Input 1.5 VX X1 S5V
ov
VOLTAGE WAVEFORMS
PULSE DURATION

Output

' Control
(low-level
enabling)

I
Output I I I 7 iy
Waveform 1 15V VoL +0.3V
Stat7v | o+t

(see Note C)

Output

Waveform 2 | —— —— Vou
Vou—-03V
S1 at Open 15V OH
(see Note C) o —— -0V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Z, = 50 , t; s 2.5 ns, tys 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms
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SN54ABT16648, SN74ABT16648
16-BIT TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SEPTEMBER 1992-REVISED OCTOBER 1992

¢ Members of the Texas Instruments SN54ABT16648 ... WD PACKAGE
Widebus ™ Family SN"AB“??S?, e 3;.) PACKAGE

¢ State-of-the-Art EPIC-11B ™ BiCMOS Design

Significantly Reduces Power Dissipation 1or{A U ss[] 10F
¢ Latch-Up Performance Exceeds 500 mA Per 1cLkaB ] 2 ss]] 1CLKBA
JEDEC Standard JESD-17 1SAB[ 3 54 ] 1SBA
* Typical VoLp (Output Ground Bounce) < 1V enolls  sslenD
atVec =5V, Ta=25°C 1a1l]s  s2l1B1
* Distributed V¢ and GND Pin Configuration 1a2[]6 51[] 182
Minimizes High-Speed Switching Noise Vecll7 S HAVA
* Flow-Through Architecture Optimizes PCB 1A3ls  4ol] 1B3
Layout - 1a4lls  48[l1B4
® High-Drive Outputs (-32-mA loy, 1A5E 10 47 % 1B5
64-mA loy) GND Y 11 46l GND
o 1a6[]12 5[l 1Be
¢ Packaged in Plastic 300-mil Shrink 147013 44 1B7
Small-Outline Packages (DL) and 380-mil 1p8ll14a 431188
Fine-Pitch Ceramic Flat Packages (WD) oa1ll1s  42] 281
Using 25-mil Center-to-Center Spacings 2 AzE 16 41[] 282
- 2a3lj17  4o[] 2B3
description anolis  s9fl anp
The 'ABT16648 is a 16-bit bus transceiver that 2a4f]19  38[l2B4
consists of D-type flip-flops and control circuitry i 2as5[]20  a7[l28s5
arranged for multiplexed transmission of data 2A6[] 21 3s[] 2B6
directly from the input bus or from the internal Vcc[ 22 3sf] Vee
registers. The device can be used as two 8-bit 2A7[j23  34[l2B7
transceivers or one 16-bit transceiver. Dataon the 2A8E 24 a3l 2B8
A or B bus is clocked into the registers on the GND[J2s  s2JGND
low-to-high transition of the appropriate clock 2sABll2s  31[J2sBA
(CLKAB or CLKBA) input. Figure 1 illustrates the 2CLKAB [] 27 30[] 2CLKBA
four fundamental bus-management functions that 2DIR[]2s  29[] 2O0F

can be performed with the 'ABT16648.

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 will eliminate 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 will receive data when OE
is low. In the isolation mode (OE high), A data may be stored in one register and/or B data may be stored in
the other register. '

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

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

The SN74ABT16648 is packaged in TI's shrink small-outline package (DL}, which provides twice the 1/O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

The SN54ABT16648 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74ABT16648 is characterized for operation from —40°C to 85°C.

Widebus and EPIC-1IB are trademarks of Texas Instruments Incorporated.
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SN54ABT16648, SN74ABT16648
16-BIT TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SEPTEMBER 1992-REVISED OCTOBER 1932

Ty TN Ty 1'\_/
=T N =17
| I | | I | | |
! ' Il
< R, o < \_ 11 ! Ll ! o
g < 2 2 > 2
] ] 11 T (] m T T m
BB (1l
P I | L |! |
[ T 1
L | [ I__I | I._._|
L S -~ —N L . %
56 1 2 55 3 54 56 1 2 55 3 54
OE DIR CLKAB CLKBA SAB SBA OE DIR CLKAB CLKBA SAB SBA
L L X X X L L H X X L X
REAL-TIME TRANSFER REAL-TIME TRANSFER
BUSBTOBUSA BUSATO BUS B
- - Ty T
o =]
| I
L
<[ ' nryl |e < |AV ] \IN] e
o | | I | o o o
=] [ S 3 3
o [, o o \ I o
I (
| I
|
L, |
-~ » ~N TN
56 1 2 55 3 54 56 1 2 55 3 54
OE DIR CLKAB CLKBA SAB SBA OE DIR CLKAB CLKBA SAB SBA
X X t X X X L L X L X H
X X X 1 X X L H L X H X
H X 1 ' X X
STORAGE FROM TRANSFER STORED DATA

A, B,ORAAND B

TOAAND/OR B

Figure 1. Bus-Management Functions
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SN54ABT16648, SN74ABT16648
16-BIT TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SEPTEMBER 1992-REVISED OCTOBER 1992

logic symbolt
10E ._56—__15 G3
1
1DIR ———ﬁ 3EN1 [BA]
3EN2[AB]
55
1CLKBA ——————> C4
54
1SBA ————— G5
1CLKAB e i
1SAB —————— G7
20E — DN g1o
28
2DIR —ﬁ 10 EN8 [BA]
3 10 EN9 [AB]
2CLKBA TR el
28BA ————|G12
2CLKAB T—> ci13
2sAB ———{ G14
5 5 z1 |5 4: o2 1B1
1A1 <+v 1 -
6D 7 1
— *l2v
6 g - 51
1A2 ——<>— —4»——— 1B2
8 a9
1A3 ———<4>— —<«>— 1B3
9 a8
1A§ —— 4P —<¢>—— 1B4
10 a7
1AS —— 4> —<4»>——— 1B5
12 a5
1A6 ——<4>— —<4>—— 1B6
13 44
1A7 ———€b— —<«p>—— 1B7
14 a3
1A8 ——<4>—] —<«>——— 1B8
15 z1 [12 11D |9« a2 2B1
2A1 <«4v s N
il
13D 14 =1
[— Y
. 173
16 a1
282 ——<>—] —<¢p——— 2B2
17 40
2A3 —<4->—] —<¢p——— 2B3
19 38
2A4 ———4p—] —&p>——— 2B4
20 a7
2A5 ———4-p>—] —<4b——— 2B5
21 36
2A6 —4>—] —<>»——— 2B6
23 34
287 ———<4>— —<»>—— 2B7
24 33
2A8 ——<>—| —<>—— 2B8

1 This symbol Is in accordance with ANSI/IEEE Std 91-1984 and |IEC Publication 617-12.
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SN54ABT16648, SN74ABT16648
16-BIT TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SEPTEMBER 1992-REVISED OCTOBER 1992

logic diagram (positive logic)

WE:S@
1DIR -1

3-132

1CLKBA -55 N
1SBA D L
1cLKkAB 2—>— I_T-D,__
1sAB -2 T{) -E
1 of 8 Channels D
L I P Ci1<t—«¢
} 52
141 3> - <>— 1B1
1D
>C1 1 <
| Jé ))j |
] — — e e e fd Gt e G e — — —— o
\A 4 \AAA vy
\ /
\'4
To 7 Other Channels
ZUE”E
2DIR ;g
2CLKBA N
2sBA 31 g
2cLkAB -2L—>—
J 1 of 8 Channels ol
I P C1 <
I
2a1 18 ¢» 4> 2B1
1D
>C1 1 <
| 1 |
] - -— I N o |
vy \AAAL vy
AV /
A4
To 7 Other Channels
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SN54ABT16648, SN74ABT16648

16-BIT TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SEPTEMBER 1992-REVISED OCTOBER 1992

FUNCTION TABLE
(each 8-bit sectlon)
INPUTS DATA I/O
OE DIR CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRUBS OPERATION OR FUNCTION

X X t X X X Input Unspecifiedt Store A, B unspecified?
X X X t X X Unspecifiedt Input Store B, A unspecified?
H X t t X X Input Input Store A and B data
H X L L X X Input disabled Input disabled Isolation, hold storage
L L X X X L Output Input Real-time B data to A bus
L L X L X H Output Input Stored B data to A bus
L H X X L X Input Output Real-time A data to B bus
L H L X H X Input Output Stored A data to B bus

1 The data output functions may be enabled or disabled by a variety of level combinations atthe OE and DIR inputs. Data input functions are always
enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs.

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

Supply VORAge raNge, VG « vttt vttt ittt e -05Vto7V
Input voltage range, V| {except I/O ports) (see Note 1) ............cciiiiiieinennennn.. -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -05Vto5.5V
Current into any output in the low state, lg: SNS4ABT16648 ............ccoviiiiiiiniininn, 96 mA
SN74ABTI6648 ... ..cooiiiieiieiiiinniieennennns 128 mA
Input clamp current, Ik (V1< 0) o onet i e e e e ~18 mA
Output clamp current, Iok (Vo € 0) o vttt it ettt e ettt it ita e eeaaeens —50 mA
Maximum power dissipation at T4 =55°C (instillair) ............ oot 1W
Storage tempPerature range .. ......vtvutetneerene e eaaeeenteereenaneeraneens —65°C to 150°C
# Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
recommended operating conditions (see Note 2)
SN54ABT16648 | SN74ABT16648 UNIT
MIN MAX MIN MAX :
Vee Supply voltage 4.5 5.5 4.5 55 \
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 v
Vi Input voltage 0 Ve ] Vee \
lon High-leve! output current -24 -32 mA
loL Low-level output current 48 64 mA
At/Av Input transition rise or fall rate | Outputs enabled 10 10 | ns/V
Ta Operating free-air temperature -55 125 -40 85 °C
NOTE 2: Unused or floating pins (input or 1/0) must be held high or low.
TEXAS {’f
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-133
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SN54ABT16648, SN74ABT16648
16-BIT TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SEPTEMBER 1992-REVISED OCTOBER 1992

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

Ta=25°C SN54ABT16648 | SN74ABT16648
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX MIN MAX MiN MAX
ViK Vec =45V, lj=-18 mA -1.2 -1.2 -1.2 \
Vec =45V, loy=-3mA 25 25 25
Vee =5V, lon=~3mA 3 3 3
Vou \"
Vec=4.5V, lon=—24mA 2 2
Veg=4.5V, loH =— 32 mA 2t 2
Vec=45V, loL =48 mA 0.55 0.55
VoL v
Vec=45V, loL =64 mA 0.55% 0.55
! Vec=5.5V, Control inputs +1 *1 +1 WA
V| =Vgc of GND A or B ports =100 +100 +100
lozH® Vee =55V, Vo=27V 50 50 50| wA
loz % Vec=5.5V, Vo=05V -50 —-50 -50 | pA
loFr Vec=0V, ViorVos45V +100 +100 | pA
lcex Vec =55V, Vo=55V | Outputs high 50 50 50| pA
oY Vee =55V, Vo=25V -50 -~100 -180| -50 -180| -50 -—180] mA
Vecc =55V, Outputs high 2 2 2
lec lo=0, AorB ports | Outputs low 72 72 30| mA
Vi =Vgg or GND Outputs disabled 2 2 2
Vec=5.5V,One . Outputs enabled 1 . 1.5 1
Algc* I(gfhuetrai:lgiﬁsv;t Datainputs Outputs disabled 0.05 0.05 0.05| mA
Ve or GND Control inputs 1.5 1.5 1.5
(o] Vi=25Vor05V Control inputs pF
Cio Vo=25Vor05V Aor B ports pF

t All typical values are at Voo = 5 V. : ,

# On products compliant to MIL-STD-883, Class B, this parameter does not apply.

§ The parameters oz and loz. include the input leakage current.

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

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

TEXas ‘!’P
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SN54ABT16648, SN74ABT16648
16-BIT TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

SEPTEMBER 1992-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

o 7V
[¢)
From Output Open
Under Test GND
C=50pF
(soe Note A) :
LOAD CIRCUIT FOR OUTPUTS
-\ 3v
Timing Input 15V

1N— —— OV

| | !

:'t..." th '|'
| | 3Vv

Data Input X1 S5V X1 5V
oV
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 3v
Input 15V 15V
i ] ov
teLH ——
! : h'—‘“l‘"‘ tPHL
. | ——— VoH
Output 1.5V 1.5V
VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C_ Inéludes probe and jig capacitance.

TEST S1
tpLH/tPHL Open
tpLz/tpzL 7V
tpuz/tpzn Open
——ty—
: l 3V
Input 1.5\X XLSV
oV
VOLTAGE WAVEFORMS
PULSE DURATION
Output 3v
Control 15V
(low-level /i !
enabling) _J | —_— 0V
tezL —
| | toz¥ |4
| I
Output [ - |L_| 7 asv
Waveform 1 1.5V VoL +0.3V
Stat7Vv l —— — VoL
(see Note C) [ tpuz—| lq_
pzH —P |
Output | Vou
Waveform 2 - Von-03V
S1 at Open —m
(seeNoteC) ______/— — — — — ~0V
VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =60 Q, t, s 2.5 ns, 1< 2.5 ns.

C. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms

TEXAS *9
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SN54ABT16651, SN74ABT16651
16-BIT BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS
OCTOBER 1992
®* Members of the Texas Instruments SN54ABT16651 ... WD PACKAGE
Widebus ™ Family SN74ABT16651 ... DL PACKAGE
X (TOP VIEW)
¢ State-of-the-Art EPIC-1B ™ BiCMOS Design
Significantly Reduces Power Dissipation U
10eABl} 1 7 sl 10EBA
® Latch-Up Performance Exceeds 500 mA Per 1ekasll 2 s5] 1CLKBA
JEDEC Standard JESD-17 1sasll saf] 15BA
® Typlcal VoLp (Output Ground Bounce) <1V anoll 2 sa[l anD
atVec =5V, Ta = 25°C 1a1lls  s2fl1B1
* Distributed Vcc and GND Pin Configuration 1lle  s1flie2
Minimizes High-Speed Switching Noise - . veell 7 s0[] Vee
* Flow-Through Architecture Optimizes PCB 1a3(]s o]l 1B3
Layout 1aslle  48fl1Ba
* High-Drive Outputs (-32-mA Igy, 1a5Q 10 47185
64-mA I GND[] 11 4l aND

1A6l 12 4sfl1B6
1Aa7 13 44l 187
1a8f] 14 43[) 1B8
2a1f] 15 42[] 281

* Packaged in Plastic 300-mil Shrink
Small-Outline Packages (DL) and 380-mil
Fine-Pitch Ceramic Flat Packages (WD)

Using 25-mil Center-to-Center Spacings

oa2[]16 41282

aNoll 18 39fl ahD
The 'ABT16651 is a 16-bit bus transceiver that 2a4ll 19 3s[l2Ba
consists of D-type flip-flops and control circuitry oas5ll20  a7[l2Bs
arranged for multiplexed transmission of data oasll21 36l 286
directly from the data bus or from the internal Vecll 22 3sflvee
storage registers. The device can be used as two oA7[ 23 3a]] 2B7
8-bit transceivers or one 16-bit transceiver. 2A8[l24 33l 2Bs
Output-enable (OEAB and OEBA) inputs are GNpff2s a2l anp
provided to control the transceiver functions. 2sAB[l2s  a1fl2sBA
Select-control (SAB and SBA) inputs are provided 2cLKkAB[} 27 3ol 2cLKBA
to select whether real-time or stored data is 20EAB[] 28  20]] 20EBA

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 'ABT16651.

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
SBA are in the real-time transfer mode, it is possible to store data without using the internal D-type flip-flops by
simultaneously enabling OEAB and OEBA. In this configuration each output reinforces its input. Therefore,
when all other data sources to the two sets of bus lines are at high impedance, each set of bus lines remain at
its last state.

Widebus and EPIC-1IB are trademarks of Texas Instruments Incorporated.

Copyright © 1992, Texas Instruments Incorporated
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SN54ABT16651, SN74ABT16651
16-BIT BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

OCTOBER 1992

description (continued)

To ensure the high-impedance state during power up or power down, OEBA should be tied to V¢ through a
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver
(B to A). OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is
determined by the current-sourcing capability of the driver (A to B).

The SN74ABT16651 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

The SN54ABT16651 is characterized for operation over the full military temperature range of -55°C to 125°C.
The SN74ABT16651 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS DATA |/0
OEAB OEBA CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8 OPERATION OR FUNCTION
L H HorlL HorlL X X Input Input Isolation
L H I t X X Input Input Store A and B data
X H t Horl X X Input Unspecified! Store A, hold B
H H t 1 X# X Input Output Store A in both registers
L X HorlL t X X Unspecified® Input Hold A, store B
L L 1 1 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 Output Stored B data to A bus
H H X X L X Input Output Real-time A data to B bus
H H HorL X H X Input Output Stored A data to B bus
H L HorL  HorL H H Output Output Stored Adata to B bus and

1 The data output functions may be enabled or disabled by various signals at the OEAB or DEBA inputs. Data input functions are always enabled,
i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs.

# When select control is low, clocks can occur simultaneously so long as allowances are made for propagation delays from A to B (B to A) plus
setup and hold times. When select control is high, clocks must be staggered in order to load both registers.

TEXAS {?
INSTRUMENTS
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SN54ABT16651, SN74ABT16651

16-BIT BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS

OCTOBER 1992

T T
R

=
E—

BUS A
-
BUSB

_[_::
L]

=
L

Lo S N1
OEAB OEBA CLKAB CLKBA SAB SBA
L L X X X L
REAL-TIME TRANSFER
BUSBTOBUSA
- -
3l M

|
| I
< Loy } m
a [ |l 1] 2
] =2
] Lo, @
oy
I
(.
L = _I
-~ L,
OEAB OEBA CLKAB CLKBA SAB  SBA
X H 1 X X X
L X X 1 X X
L H 1 1 X X
STORAGE FROM

A,B,ORAANDB

BUS A

[SN—r T

BUS B

o

OEAB UEBA CLKAB CLKBA SAB SBA
H H X X L X
REAL-TIME TRANSFER
BUSATOBUS B
T N—r | TN
< J | \ o
N [%2}
3 | 2
\ (1
TN — I —_ L N "
OEAB OEBA CLKAB CLKBA SAB SBA

H

L

HorL HorL H H

TRANSFER STORED DATA
TO AAND/OR B

Figure 1. Bus-Management Functions
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SN54ABT16651, SN74ABT16651
16-BIT BUS TRANSCEIVERS AND REGISTERS

L

WITH 3-STATE OUTPUTS
OCTOBER 1992
logic symbolit
56
10EBA -T—b ENt [BA]
10EAB p EN2 [AB]
1CLKBA ” > €3
1SBA p G4
1CLKAB 3 = C5
1SAB - G6
20EBA —58——5 EN7 [BA]
20EAB » ENS [AB]
2CLKBA v > C9
2SBA P G10
2CLKAB p > C11
2SAB G12
5 u =1 |4 3r')_ ot 2 1B1
1A1 <«4v1 D
i
sD 6] =1
[] 2v
6 - 18 51
1A2 8—<—>4 M’T 1B2
1A3 —9—4—»4 L"T 1B3
1Ad ——»F >—ep——— 1B4
10 47
1A5 >—<4>——— 1B5
12 45
1A6 —»F S <4»——— 1B6
13 44
1A7 —Tl‘—<->4 >—<+—-T 1B7
1A8 ——»4 " 1B8
4
15 21 {10 oD |9 2B1
2A1 +«4v7
70 1 B
11D 12| =1
l_ 8v
A 112
16 41
2A2 <> >—e>—— 2B2
17 40
2A3 ~—<»>—— 2B3
19 38
2A4 —2°—<—>4 >—<+T 2B4
2A5 —21—4-% ﬁ 285
2A6 ——»F ~—<>—— 2B6
23 34
2A7 S—<»——— 2B7
24 33
2A8 ——<>4 ~—<¢>———— 2B8

1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
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SN54ABT16651, SN74ABT16651
16-BIT BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS
OCTOBER 1992
logic diagram (positive logic)
56
10'EBI—-<1 >—
10EAB l'/¥
55 N
1CLKBA —>
54 . l\
1SBA >
2
1CLKAB L_T_‘Do—
15AB—> [ ,l> ‘E
= —— n ]
| 1 of 8 Channels 0 |
l <
| — cig =
| | |
5
1A1 1
: : <> 52 1B1
1D .
I > C1 { ) :
| l- |
]
Ll 1 !
vy veyewy v
A — /
To 7 Other Channels
29
ZUEBI—CD—‘
20EAB 28
2cLkBA 2 |'>
31 N l\
2SBA {>
27
2CLKAB——->— ]_LD)—
25a8 22 ‘[ {> -E
T =TT ]
1 of 8 Channels
) I 1D
< C1 <3
|
15
2A1 >
2 581
1D «
> C1 |
|
I . - L
T
vy rvee yr v
— v /
To 7 Other Channels
Tixas WP
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SN54ABT16651, SN74ABT16651
16-BIT BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

OCTOBER 1992

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

Supply voltagerange, Ve v+ vvvvvvnnnnnen. e e e e, -05Vto7V
Input voltage range, V, (except 1/O ports) (seeNote 1) ......ciiiiiiiiiiiiiiniienrvenns —-05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo ...... e -05Vto55V
Current into any output in the low state, lo:  SN54ABT16651 .................... e 96 mA

SN74ABT16651 .. ..ccviiiiiiie it enninnnnn 128 mA
Input clamp current, [k (V1< 0) oot e e e —18 mA
Output clamp current, log Vo <0) . ovvviinininiieninen R T, —-50 mA
Maximum power dissipation at Ta = 55°C (instiltair) ...........coooo i, 1w
Storage temperaturerange ..........cciiiiiiiiiin. e rear e ..... —65°Cto 150°C

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

NOTE

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

recommended operating conditions (see Note 2)

SN54ABT16651 | SN74ABT16651 u

MIN MAX MIN MAX NIT
Vee Supply voltage 4.5 5.5 4.5 6.5 \
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
Vi Input voltage 0 Vee 0 Vee \
lon High-level output current -24 -32 mA
loL Low-level output current 48 64 mA
At/Av Input transition rise or fall rate | Outputs enabled 10 10| nsV
Ta Operating free-air temperature ~55 125 -40 85 °C

NOTE 2: Unused or floating pins (input or I/0) must be held high or low. '

TEXAS “?
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16-BIT BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS

OCTOBER 1992

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

Ta =25°C SN54ABT16651 | SN74ABT16651
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX MIN MAX MIN MAX
Vik Vcc=45V, ly=—18 mA -1.2 -1.2 -12] Vv
Vcc=45V, lon=—3mA 25 25 25
Vee =5V, loy=—-3mA 3 3 3
VoH v
Vec=45V, lon =—24 mA 2 2
Vec =45V, lon =-32mA 2t 2
Vec=45V, loL=48 mA 0.55 0.55
VoL v
Vec=45V, loL =64 mA 0.55% 0.55
) Vee=55V, Control inputs =1 +1 +1 JA
! V| = Vg or GND Aor B ports 100 £100 =100
lozn® Vec=55V, Vp=27V 50 50 50 | pA
loz ¥ Vec=55V, Vo=05V ~50 -50 -50| pA
lorF Vec=0V, ViorVo=45V =100 +100 | pA
lcex Vec=55V, Vo =55V | Outputs high 50 50 50| pA
Io? Vec=55V, Vo=25V -50 -100 -180| -50 -180| -50 -180| mA.
Vec=55V, Outputs high 2 2 2
lec lo=0, AorB ports | Outputs low 72 72 30| mA
V) =Vee or GND Outputs disabled 2 2 2
Vec=5.5V, One Data input Outputs enabled 1 1.5 1
M inputat3.4V, ata inputs -
Alee Other inputs at Outputs disabled 0.05 0.05 0.05| mA
Veg or GND Control inputs 1.5 1.5 1.5
G Vi=25Vor0.5V Control inputs pF
Cio Vo=25Vor0.5V A or B ports pF
t All typical values are at Vog = 5 V.
+ On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ The parameters lozy and lgz include the input leakage current.
1 Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
# This is the increase in supply current for each input that is at the specified TTL voltage level rather than Ve or GND.
TEXAS ‘b"
INSTRUMENTS
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SN54ABT16651, SN74ABT16651

16-BIT BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS

OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

From Output
Under Test
=50 pF

(see Note A)

LOAD CIRCUIT FOR OUTPUTS
-\ 3V
Timing Input X1 S5V

1\— —— 0V

| J !

: W M 'l'
i [ av

Data Input XLS \ X1 S5V
oV
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 3V
Input 15V 15V
—h—ﬂ i | oV
toLy
! . I K‘_—‘I— ‘PHL
] ——=Vou
Output 15V 15V
VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C includes probe and jig capacitance.

TEST S1
teLn/teHL Open
te2/te2L 7V
tenz/tezn Open
e tw ——d|
| J——
Input 1.5 VX XLS \"
oV
VOLTAGE WAVEFORMS
PULSE DURATION

Output
Control
(low-level
enabling)

" Output
Waveform 1
Stat7Vv
(see Note C)

Output
Waveform 2
S1 at Open
(see Note C)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 Q,t, < 2.5 ns, t;< 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms

TEXAs ‘V
INSTRUMENTS
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SN54ABT16652, SN74ABT16652
16-BIT BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS
D3800, FEBRUARY 1991-REVISED OCTOBER 1992
® Members of the Texas Instruments . SN54ABT16652 . . . WD PACKAGE
Widebus ™ Family SN74ABT1 ((S?gi v|E DW)L PACKAGE
¢ State-of-the-Art EPIC-IIB ™ BiCMOS Design
ignifi ces Power Dissipati
. Significantly Reduces issipation 10eas(] 1 W) soll 1
Latch-Up Performance Exceeds 500 mA Per
1CLKAB[l 2  ss] 1CLKBA
JEDEC Standard JESD-17 1sasll 2 54[] 1SBA
¢ Typical Vg p (Output Ground Bounce) < 1V GND[] 4 s3[] GND
atVec =5V, Ta =25°C 1A1lls  s2f] 181
¢ Distributed Voe and GND Pin Configuration 1a2(] s 51[] 1B2
Minimizes High-Speed Switching Noise Vecll7  sofvee
® Flow-Through Architecture Optimizes PCB ‘ 1A3[] 49[] 1B3
Layout 1a4[]e  48[l1B4
¢ High-Drive Outputs (-32-mA Igy, G‘SSE :? :; % ;:\150
64-mAlon) ' 1a6[] 12 45[]1B6
® Packaged in Plastic 300-mil Shrink 1a7[] 13 aaf] 187
Small-Outline Packages (DL) and 380-mil 1a8f] 14 a3f] 188
Fine-Pitch Ceramic Flat Packages (WD) a1l 15 42 281
Using 25-mil Center-to-Center Spacings ona[l 16 41f 282
description GZNASE :; gg :]' é‘iﬁ)
The 'ABT16652 is a 16-bit bus transceiver that 2A4fj 19 38[] 2B4
consists of D-type flip-flops and control circuitry 2as5[l20  37]] 285
arranged for multiplexed transmission of data 2A6[] 21 36[]2B6
directly from the data bus or from the internal vecll 22 35[]vee
storage registers. The device can be used as two 2A7[]23  384[]2B7
8-bit transceivers or one 16-bit transceiver. 2A8[]24  33[]28B8
Output-enable (OEAB and OEBA) inputs are GND ] ZZ 2? ] GND
provided to control the transceiver functions. 2SAB([ ) ] 25BA
Select-control (SAB and SBA) inputs are provided 2CLKAB[| 27 30{] 2CLKBA
to select whether real-time or stored data is 20EAB[] 28 29]] 20EBA

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 'ABT16652.

Data on the A or B data bus, or both, can be stored in the internal D-type flip-flops by low-to-high transitions at
the appropriate clock (CLKAB or CLKBA) inputs regardless of the select- or enable-control pins. When SAB and
SBA are in the real-time transfer mode, it is possible to store data without using the internal D-type flip-flops by
simultaneously enabling OEAB and OEBA. In this configuration each output reinforces its input. Therefore,
when all other data sources to the two sets of bus lines are at high impedance, each set of bus lines remain at
its last state.

Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated.

PRODUCT PREVIEW Information concems products in the formative or Copyright © 1992, Texas Instruments Incorporated

dula gmu o;. .ldovolup{no_}vt c;x‘mchdtae data gld“ohﬂt'l:r %
spacifications are design goals. Texas lnstruments reserves the o T
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SN54ABT16652, SN74ABT16652
16-BIT BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

D3800, FEBRUARY 1991-REVISED OCTOBER 1992

description (continued)

To ensure the high-impedance state during power up or power down, OEBA 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
(B to A). OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor is
determined by the current-sourcing capability of the driver (A to B).

The SN74ABT16652 is packaged in Ti's shrink small-outline package (DL}, which provides twice the 1/O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

The SN54ABT16652 is characterized for operation over the full military temperature range of -55°C to 125°C.
The SN74ABT16652 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS DATA I/ot
OEAB OEBA CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRU B8 OPERATION OR FUNCTION

L H L L X X Input Input Isolation
L H 1 1 X X Input Input Store A and B data
X H 1 L X X Input Unspecifiedt Store A, hold B
H H 1 1 X# X Input Output Store A in both registers
L X L 1 X X Unspecified? Input Hold A, store B
L L 1 1 X x* Output Input Store B in both registers
L L X X X L Output Input Real-time B data to A bus
L L X L X H Output Input Stored B data to A bus
H H X X L X Input Output Real-time A data to B bus
H H L X H X Input Output Stored A data to B bus

Stored A data to B bus and
H L L L H H Output Output stored B data to A bus

t The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs. Data input functions are
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs.
# Select control = L; clocks can occur simultaneously. ~
Select control = H; clocks must be staggered in order to load both registers.

3-146
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SN54ABT16652, SN74ABT16652

16-BIT BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS
D3800, FEBRUARY 1991-REVISED OCTOBER 1992
T~—y ’\f /\r "\r
e I =]
Pl N
il B
< i @ < \_ (I o
(/2] [72] (23 /2]
g I 1] I T a B T l | T g
RN ) SR
| ] I
L il
IR B ) QU
—~1 ! —~1 ——~1 —~
OEAB OEBA CLKAB CLKBA SAB SBA OEAB OEBA CLKAB CLKBA SAB SBA
L L X X X L H H X X L X
REAL-TIME TRANSFER REAL-TIME TRANSFER
BUSBTOBUS A BUSATOBUSB
-~ ) - TSy T
U 11
} | l
By | ) \
< |1 | m < I )
) I || @ 0 »
=2 l 2 2 2
@ by a @ \ I @
[ (
| I
Lo
L, L
- o’ N NG
OEAB OEBA CLKAB CLKBA SAB SBA OEAB OEBA CLKAB CLKBA SAB SBA
X H 4 X X X H L L L H H
L X X 1 X X
L H t 3 X X
STORAGE FROM TRANSFER STORED DATA

A,B,ORAANDB

TOAAND/ORB

Figure 1. Bus-Management Functions
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SN54ABT16652, SN74ABT16652
16-BIT BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

D3800, FEBRUARY 1991-REVISED OCTOBER 1992

-

logic symbolt
56
10EBA —1———5 EN1 [BA]
10EAB ————|EN2 [AB]
10LKBA ————P> €3
15BA ———{ G4
1CLKAB ‘3—> cs
1SAB ‘—2'9——"— G6
20EBA 28—5 EN7 [BA]
20EAB ——— EN8[AB]
2CLKBA ————> C9
25BA ———G10
2CLKAB v o
2SAB ——— ] G12
5 - z1 31!)_ P
1A1 <«—]v 1 N
1 J
D 6] =1
‘[—5 *lav
6 N 18 51
1A2 ———>—] —>———
8 a9
1A3 ——>—]| -
9 a8
1A ———<>— ——>——
10 a7
1A5 —— <> ——>————
12 a5
1A6 —— <> |
13 44
1A7 ——>— >
14 a3
1A8 ——— 4> —e—--
15 z1 110 9D |9« a2
2A1 <] v7 D
il
11D 12] =1
[_ Y
® 112
16 a1
282 — 4> >
17 40
283 — <> >
19 38
204 — <> L >——
20 37
285 —<>—] —>———
21 36
206 — <> | >——
23 34
287 ——<b— | <>———
24 33
208 ———>—| >

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

1B1

1B2
1B3
1B4
1B5
1B6

1B7

1B8
2B1

2B2
2B3
2B4
2B5
2B6
2B7
2B8

TEXAS “?
INSTRUMENTS
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SN54ABT16652, SN74ABT16652
16-BIT BUS TRANSCEIVERS AND REGISTERS

AND 3-STATE OUTPUTS

D3800, FEBRUARY 1991-REVISED OCTOBER 1992

logic diagram (positive logic)

1UEBK_5§C1>——

10ea8 —>
1CLKBA — |'>
1sBA-22 >
2 V
1CLKAB
15AB —> [ ,‘>E
1 of 8 Channels
! I 1D
< c19
|
5
1A1 >
2 1By
1D
c1 |
]
L —_—— —_ —_
vy vYyYYyYVwvyyv vy
\ J
A4
To 7 Other Channels
29
20EBA
20ea8 22>
2cLkBA 2 'l>
31 oI
2SBA >
27
2CLKAB—>— L_l_D)—
2B -2 ‘[ 'l> ‘E
e L -+
1 of 8 Channels
) 1D
I < C19
|
15
2A1 >
22 2y
1D .
c1 |
}
I R — . —_— e
rvy vyvvYyewyyey Yy
\ /
A4
To 7 Other Channels
Tixas WP
EXAS
INSTRUMENTS
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SN54ABT16652, SN74ABT16652
16-BIT BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

D3800,

FEBRUARY 1991-REVISED OCTOBER 1992

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

Supply voltage range, Vg v vvveerrieiniiiirnnnnas e e e -05Vto7V
Input voltage range, V| (except I/O ports) (see Note 1) ............coiviiiiiiiinin.... -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo ......... ve... —05Vto55V
Current into any output in the low state, |g:  SNS4ABT16652 ............ccoiiiiiiiiiiiiinnne, 96 mA

SN74ABT16652 ......covvviiiiiiiiiniiieninnnns 128 mA
Input clamp current, K (V1< 0) oo vnn et et e e i e e -18 mA
Output clamp current, lok Vo<0) ..ovvviiviiiinnan, e e -50 mA
Maximum power dissipation at To =55°C (instillair) .........coiiiiiiiiiiiiiiii ittt 1W
Storage temperature range .......... e e e e ..... —65°Cto 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

funct

ional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
recommended operating conditions (see Note 2)
SN54ABT16652 | SN74ABT16652 UNIT
MIN MAX MIN MAX
Vee Supply voltage 45 5.5 4.5 5.5 A
ViH High-level input voltage . 2 2 \
ViL Low-level input voltage 0.8 0.8 A
Vi Input voltage 0 Vee 0 Vee \%
loH High-level output current -24 -32 mA
loL Low-level output current | 48 64| mA
At/AV Input transition rise or fall rate [ Outputs enabled 10 10| nsV
Ta Operating free-air temperature ~55 125 —40 85 °C
NOTE 2: Unused or floating pins (input or I/O) must be held high or low.
TEXAS *?
INSTRUMENTS
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SN54ABT16652, SN74ABT16652
16-BIT BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

03800, FEBRUARY 1991-REVISED OCTOBER 1992

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

Ta =25°C SN54ABT16652 | SN74ABT16652
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN MAX| MIN MAX
Vik Vec =45V, I} =-18 mA -1.2 -1.2 -1.2 \Y
Vec=45V, lon=-3mA 25 25 2.5
Vec=5V, - loy=-3mA 3 3 3
VoH \
Vec =45V, IOH =-24mA 2 2
Vee =45V, loH =—-32 mA 2% 2
Vec =45V, loL =48 mA 0.55 0.55
VoL \Y
Vec=45V, . loL=64mA 0.55% 0.55
! Vec=55V, Control inputs =1 =1 E3 JA
Vi =Vgg or GND A or B ports +100 100 +100
lozn$ Vec=5.5V, Vo=27V 50 50 50 | pA
lozL§ Vee =55V, Vo=05V -50 -50 -50 | pA
lorr Vee=0V, ViorVo=4.5V +100 =100 |- pA
lcex Vec=5.5V, Vo=55V I Outputs high 50 50 50 { pA
o' Vec=5.5V, Vo=25V -50 -100 -180| -50 —180| -50 -180| mA
Vec =55V, Outputs high 2 ) 2 2
Icc lo=0, AorBports | Outputs low 72 72 30{ mA
Vi =Vcec or GND Outputs disabled 2 2 2
Vec =55V, One batai Outputs enabled 1 1.5 1
Alge? 'c')‘z]“;r”;:‘ms"ét A P | outs disabled 0.05 0.05 0.05 | mA
Vee or GND Control inputs 1.5 1.5 1.5
G Vi=25Vor0s5V Control inputs pF
Cio Vog=25Vor05V A or B ports pF

t All typical values are at Vo = 5 V.

* On products compliant to MIL-STD-883, Class B, this parameter does not apply.

§ The parameters Igz4 and loz,_ include the input leakage current,

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

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

TEXAS “@
INSTRUMENTS
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SN54ABT16652, SN74ABT16652

16-BIT BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS

D3800, FEBRUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

From Output
Under Test

C_ =50 pF

(see Note A) I

LOAD CIRCUIT FOR OUTPUTS

Timing Input

Data Input

|
Nov
oV

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C includes probe and jig capacitance.

TEST S1
teLH/teHL Open
tpLz/tpzL 7v
tpuz/tpzy Open
|1 ty ——
l I av
Input 1.5 VX X1 S5V
ov
VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

|
Output | | I_‘ .
Waveform 1 I 1.5V VoL + 0.3V
Stat7Vv —_—

(see Note C)

Output |

Wavet, | vl
aveform 2 Von-03V

S1 at Open 15V
(seeNoteC) _______/  — — — -0V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Z, =50 Q, t; s 2.5 ns, tys 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms

TEXAS {’P
INSTRUMENTS
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SN54ABT16657, SN74ABT16657
16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS
AND 3-STATE OUTPUTS

SCBS103-D3983, FEBRUARY 1992-REVISED JUNE 1992

® Members of the Texas Instruments SN54ABT16657 . . . WD PACKAGE
Widebus™ Family SN74ABT1 ?_:.sg; e DW)L PACKAGE

* State-of-the-Art EPIC-I1B ™ BICMOS Design

Significantly Reduces Power Dissipation ol U 11TR

® Latch-Up Performance Exceeds 500 mA Per 1NC[ ; Z: i :ODD /EVEN
JEDEC Standard JESD-17 1erRl saf] 1PARITY

¢ Typical Vo p (Output Ground Bounce) <1V GND[] 4 s53[] GND
atVec =5V, Ty =25°C 1A1lls 52l 1B1

® Distributed V¢c and GND Pin Configuration 1A2l] 6 51} 1B2
Minimizes High-Speed Switching Noise Veell 7 50[] Vee

¢ Flow-Through Architecture Optimizes PCB 1A3] s 4[] 183
Layout a4l 48[l 1B4

* High-Drive Outputs (~32-mA loy, 1Aslf 10 47[l1B5
64-mAlgp) aNpll 11 4s[lGND

1a6l] 12 4s[]1B6
1470l 13 44f]1B7
1a8[] 14  43[]1B8
oatf] 15 42]] 2B1
2A2[] 16 a1f] 2B2

® Packaged in Plastic 300-mil Shrink
Small-Outline Packages (DL) and 380-mil
Fine-Pitch Ceramic Flat Packages (WD)
Using 25-mil Center-to-Center Spacings

description 2a3lf 17 4of] 283
, GND[J 18 39[] GND

The 'ABT16657 contains two noninverting octal 2a4fl 19 38l 2B4
transceiver sections with separate parity 2A5[]20  37[] 2B5
generator/checker circuits and control signals. For 2A6|: 21 36[] 2B6
either section, the transmit/receive (1T/R or 2T/R) Veell 22 35[1 vee
input determines the direction of data flow. When 2a7[l 23 34[] 2B7
1T/R (or 2T/R) is high, data flows from the 1A (or 2a8[} 24  33[] 2B8
2A) port to the 1B (or 2B) port (transmit mode); eND[} 25  32[]GND
when 1T/R (or 2T/R) is low, data flows from the 1B oERRAf 26 31[] 2PARITY
(or 2B) port to the 1A (or 2A) port (receive mode). [EVEN
When the output-enable (10E or 20E) input is ZggE Z; Zg % :-?/gD

high, both the 1A (or 2A) and 1B (or 2B) ports are
in the high-impedance state.

Odd or even parity is selected by a logic high or low level, respectively, on the 1ODD/EVEN (or 20DD/EVEN)
input. 1PARITY (or 2PARITY) carries the parity bit value; it is an output from the parity generator/checker in the
transmit mode and an input to the parity generator/checker in the receive mode.

In the transmit mode, after the 1A (or 2A) bus is polled to determine the number of high bits, 1PARITY (or
2PARITY) is set to the logic level that maintains the parity sense selected by the level at the 1ODD/EVEN (or
20DD/EVEN) input. For example, if 1ODD/EVEN is low (even parity selected) and there are five high bits on
the 1A bus, then 1PARITY is set to the logic high level so thatan even number of the nine total bits (eight 1A-bus
bits plus parity bit) are high.

In the receive mode, after the 1B (or 2B) bus is polled to determine the number of high bits, the 1ERR (or 2ERR)
output logic level indicates whether or not the data to be received exhibits the correct parity sense. For example,
if 1ODD/EVEN is high (odd parity selected), 1PARITY is high, and there are three high bits on the 1B bus, then
1ERR is low, indicating a parity error.

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

Widebus and EPIC-1IB are trademarks of Texas Instruments Incorporated.

UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1992, Texas Instruments Incorporated

DATA Information current as of publication date. Products conform to

specifications per the hn:;:.oln X exas lmwm.rl‘:clrd‘:dl:ﬂl :S"E?":’ﬁ "[‘EXAS b
pmir INSTRUMENTS
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SN54ABT16657, SN74ABT16657
16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS
AND 3-STATE OUTPUTS

SCBS103-D3983, FEBRUARY 1992-REVISED JUNE 1992

description (continued)

The SN74ABT16657 is packaged in TI's shrink small-outline package (DL}, which provides twice the I/O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

The SN54ABT16657 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74ABT16657 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each 8-bit section)
NUMBER OF AOR B INPUTS INPUT/OUTPUT OUTPUTS
INPUTS THAT ARE HIGH OF TR ODD/EVEN PARITY ERR OUTPUT MODE
L H H H z Transmit
L H L L 4 Transmit
L L H H H Receive
0,2,4,6,8
L L H L L Receive
L L L H L Receive
L L L L H Receive
L H H L z Transmit -
L H L H z Transmit
L L H H L Receive
1,3,5,7 .
L L H L H Receive
L L L H H Receive
L L L L L Receive
Don't care H X X z Z 4
Tixas W&
EXAS
INSTRUMENTS
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SN54ABT16657, SN74ABT16657
16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS
AND 3-STATE OUTPUTS

SCBS103-D3983, FEBRUARY 1992-REVISED JUNE 1992

logic symbolt

10E ———Na3

1TR

10DD/EVEN
20E
2TR

20DD/EVEN

1A1

1A2
1A3
1A4
1AS
1A6
1A7
1A8

2A1

2A2
2A3
2A4
2A5
2A6
2A7
2A8

N4
G8

N9
=

3 EN1/3G5 [REC]
3 EN2 [XMIT]

| 8 EN6/8G10 [REC]
| 8 EN7 XMIT)

I

(V1

rall

-
pury

-
©

<
o

R

N
-

N
@

2k
9,7V
10

9,6V

: 26

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

1B1

1B2
1B3
1B4
1B5
1B6
1B7
1B8

1PARITY

1ERR

2B1

2B2
2B3
2B4
2B5S
2B6
2B7
2B8

2PARITY

2ERR
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SN54ABT16657, SN74ABT16657
16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS

AND 3-STATE OUTPUTS

SCBS103-D3983, FEBRUARY 1992-REVISED JUNE 1992

logic diagram, each transceiver (positive logic)

TR

A3

A4

A5

ODD/EVEN

A6

A7

A8

®

?

Y|

0

S

hahabakakaka

;

*

IR
.
Ry

Y

It
5oL

-—— PARITY

ERR
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SN54ABT16657, SN74ABT16657
16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS
AND 3-STATE OUTPUTS

SCBS103-D3983, FEBRUARY 1992-REVISED JUNE 1992

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

Supply VOItage range, VoG -« v o v ittt e e -05Vto7V
Input voltage range, V) (except I/O ports) (seeNote 1) ..........ovveiiiiiiiiiiiininnn., -05Vto7V
Voltage range applied to any output in the high state or power-off state Vo « oo -0.5Vto55V
Current into any output in the low state, lg:  SNS54ABT16657 .......oovvriiiiiienninenniannnnns 96 mA

SN74ABTI6657 .....cviiiiiiii e eeeenn 128 mA
Input clamp current, Ik (Vi< 0) oot i e -18 mA
Output clamp current, lok (Vo < 0)  c vt vttt e et et e it e i e aiae s —-50 mA
Maximum power dissipation at To =55°C (instill @ir) .......ccouviriiiiiiieii i, 1W
Storage temperature range . ........oiutiirr et e i —65°C to 150°C

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

NOTE

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

recommended operating conditions (see Note 2)

SN54ABT16657 | SN74ABT16657 UNIT
MIN MAX MIN MAX
Vee Supply voltage 45 85 4.5 5.5 \
ViH High-level input voltage 2 G 2 \
Vi Low-level input voltage %y 0.8 0.8 v
v Input voltage 04" Vee 0 Vee v
loH High-leve! output current Ly 24 -32| mA
lor Low-level output current (:3 48 64 mA
At/av Input transition rise or fall rate [ Outputs enabled yﬁﬁ”{y 10 10| nsV
TA Operating free-air temperature ~ 55 125 —40 85 °C
NOTE 2: Unused or floating pins (input or 1/O) must be held high or low.

PRODUCT PREVIEW Information concemns products in the formative or

I&n phase of development Characteristic data and other i
fications are design goals. Texas Instruments reserves the right to T .
c ange or discontinue these products without notice. I EXAS
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SN54ABT16657, SN74ABT16657
16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS
AND 3-STATE OUTPUTS

SCBS103-D3983, FEBRUARY 1992-REVISED JUNE 1992

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

Ta=25°C SN54ABT16657 | SN74ABT16657
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX MIN MAX MIN MAX
Vik Vec =45V, lj=-18 mA -1.2 -1.2 -12| V
Vec =45V, loH=-3mA 25 25
Vec=5V, loH=-3mA 3 3 3
Vou \
Vec=45V, loy =-24 mA 2 2
Vec=45V, loy=-32 mA 2* 2
Vecc =45V, loL=24 mA 0.55 0.55
VoL \
Vcc =45V, loL =64 mA 0.55* N 0.55
! Vec =55V, Control inputs +1 §‘2f1 =1 WA
V) =V or GND Aor B ports +100 100 +100
m Vec =0V, Vi =GND Aor B ports -50 L% -850 -50 | pA
lozn* Vec =55V, Vo=27V 50 £ 50 50 | wA
ozt Voc =55V, Vo=05V 50| & -50 50 | pA
lorFr Vec =0V, ViorVos45V +100 [g' %450 100 | pA
IcEX Vec =55V, Vo =55V | Outputs high 50 50 50 | pA
108 Vec =55V, Vo=25V -50 -100 -180| -50  -180 -50 -180 | mA
Vec =55V, Outputs high 2 2 2
Icc lo=0, AorB ports | Outputs low 36 36 36| mA
V| =Vgc or GND Outputs disabled 2 2 2
e o so o
C Vi=25Voros5V Control inputs 3 pF
Cio Vo=25Vor0.5V A or B ports 9 pF

1 All typical values are at Vgg = 5 V.

% The parameters lozy and loz. include the input leakage current.

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

¥ This is the increase in supply current for each input that is at the specified TTL voltage leve! rather than Vg or GND.
* On products compliantto MIL-STD-883, Class B, this parameter is not production tested.

PRODUCT PREVIEW Information concems products in the formative or

S e, L T, S S B %
:ﬁ:ngo ov%?:e::ﬂnuoﬂl‘z. prod::t: without noﬁe’:m aHtta Tms
INSTRUMENTS
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SN54ABT16657, SN74ABT16657
16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS
AND 3-STATE OUTPUTS

SCBS103-D3983, FEBRUARY 1992-REVISED JUNE 1992

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

Vec =5V,
PARAMETER FROM To ch 25°<; SNS4ABT16657 | SN7aABTIGS? | |
(INPUT) (OUTPUT) AZ
MIN TYP MAX| MIN MAX| MIN  mAX
tpLH 15 25 3.3 15 4.2 15 21
AorB BorA
tPHL 2 31 39 2 45 2 ey
teLn A CARITY 2 46 54 2 7 2 67]
toHL 2 43 541 2 6.5 2 6.1
teL 2 46 54 2 7 2 6.7
ODD/EVEN PARITY, ERR ns
tpHL 2 4.3 5.1 2 ;;;{3.5 2 6.1
t 2 46 54 2 w7 2 6.7
PLH B Lty ns
tPHL ERR 2 43 5.1 2,4 65 2 6.1
b 2 46 54 7 2 6.7
PLH PARITY ERR 2 ns
tPHL 2 43 541 23 65 2 6.1
tpzH 2 39 49| 02 58 2 5.6
OE AorB -
trzL 25 43 61| & 256 62| 25 sl ™
[ 2 36 45 2 5.5 2 5.4
PHZ OE AorB ns
teLz 15 3 38 15 a7 15 43
1 2 9 ! !
PZH OE PARITY, ERR 2 4 2 58 2 58] s
tpzL 25 41 5.1 25 6.2 25 3
b 1 35 45 1 55 1 5.4
PHZ OE PARITY, ERR ns
torz 15 3 a8 15 4.7 15 2.3
PROOUCT PREVIEW Information concems products In the formative or
SO i, o e, Cotschaic e o Xip
nge wduuﬂmawmm without notice. g m
INSTRUMENTS
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SN54ABT16657, SN74ABT16657
16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS
AND 3-STATE QUTPUTS

SCBS103-D3983, FEBRUARY 1992-REVISED JUNE 1992

PARAMETER MEASUREMENT INFORMATION

7V
o TEST S1
o]
From Output Open Pl B
Under Test GND
tpHz/tpzH Open
C_=50pF
(see Note A)
= = = Output
Control
LOAD CIRCUIT FOR OUTPUTS (low-level
enabling)
| L
—_— — 35V
lnput e\ 3v (f)utput | 15V ||
{see Note B) 15V 15V W“;: z:';‘\‘, | . VoL +0.3 vv
! ov : ——— VoL
oy T I I (see Note ©) l oz e
| —b oy pzH P [4— I
| | Output o _ Vou
l ——— Vou Waveform 2 | Von—-0.3V
Output 15V 15V S1 at Open 1.5V
VoL (seeNoteC) S/ — ~0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 Q, t, s 2.5 ns, tys 2.5 ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS {5
INSTRUMENTS
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SN54ABT16821, SN74ABT16821
. 20-BIT BUS-INTERFACE FLIP-FLOPS

WITH 3-STATE OUTPUTS
D4512, JUNE 1992-REVISED OCTOBER 1992
¢ Members of the Texas Instruments SN54ABT16821 ... WD PACKAGE
Widebus ™ Family SN74ABT1?TB§L v|E la\ll_) PACKAGE
¢ State-of-the-Art EPIC-11B ™ BiCMOS Design
Significantly Reduces Power Dissipation 101 U ss[] 1CLK
_® ESD Protection Exceeds 2000 V Per 1Q1[]2 55[] 1D1
MIL-STD-883C, Method 3015; Exceeds T 102(]3 s54[]1D2
200 V Using Machine Model (C = 200 pF, GND [] 4 sa[JGND
R=0) 103[]s 52[]1D3
® Typical Vgip (Output Ground Bounce) <1V 104(]s 51[]1D4
atVee =5V, Ta =25°C Ve [l7 50]] Vee
* Distributed V¢ and GND Pin Configuration 105[]s  4s[J1D5
Minimizes High-Speed Switching Noise 106E 9 48 % 1D6
: . 1Q7 10 47107
* Flow-Through Architecture Optimizes PCB
i B
* High-Drive Outputs (~32-mA gy, 1913 44[]1D9
64-mA loL) 1010[]14  a3f]1D10
¢ Packaged in Plastic 300-mil Shrink 2Q1[]1s  42])2D1
S'mall-putline Pagkages (DL) and 380-mil 202[]16  a1{]2D2
Fine-Pitch Ceramic Flat Packages (WD) 20317  4of]2D3
Using 25-mil Center-to-Center Spacings GND [ 18 ss[]GND
. 2Q4f]19  3sf]2D4
description 20520  a7fl2Ds
These 20-bit flip-flops feature 3-state outputs 206[]21  3s[l2D6
designed specifically for driving highly capacitive Vecll22  3s[IVee
or relatively low-impedance loads. They are 2q7[}2s  asaf]2D7
particularly suitable for implementing wider buffer 208([j24  33f]2D8
registers, 1/O ports, bidirectional bus drivers with GNDf]2s  32[JGND
parity, and working registers. 2Q9 E 26 31[]2D9
' : 2Q10[j2z  3of]2D10
The 'ABT16821 can be used as two 10-bit 20E [}28 20[] 2CLK

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.

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

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

The SN74ABT16821 is packaged in TI's shrink small-outline package (DL), which provides twice the 1/O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

The SN54ABT16821 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74ABT16821 is characterized for operation from —40°C to 85°C.

Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated.

UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1992, Texas Instruments Incorporated

ATA Iformadon curart 48 of ublcatin dats. Product corfor o w
specifications per the terms of Texas Instruments standard warranty. .
Product]; L does not lly include testing of :y" Ims
paramaters.

INSTRUMENTS ABT16821-4
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SN54ABT16821, SN74ABT16821
20-BIT BUS-INTERFACE FLIP-FLOPS

WITH 3-STATE OUTPUTS
D4512, JUNE 1992-REVISED OCTOBER 1992
FUNCTION TABLE
(each flip-flop)
INPUTS OUTPUT
OE CLK D Q
L T H R
L t L L
L L X Qo
H X X p2
logic symbolt
ILENEN
10E EN2
1CLK > C1
28
20E ———— D ENa
29
2CLK > c3
55 = C
1D1 1D 2v
54
1D2
52
1D3
51
104
a9
1D5
48
106
a7
107
45
108
44
109
a3
1D10
a2
2D1 aD 4v|
a1
202
4
203
38
2D4
37
205
36
206
3
207
33
208
31
2D9
30
2D10

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

o] |N

12
13
14
15
16
17
19
20
21
23
24
26
27

1Q1
102
1Q3
1Q4
1Q5
1Q6
1Q7
1Q8
1Q9
1Q10
2Q1
2Q2
2Q3
2Q4
2Q5
2Q6
2Q7
2Q8
2Q9
2Q10

3-162
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SN54ABT16821, SN74ABT16821
20-BIT BUS-INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

D4512, JUNE 1992-REVISED OCTOBER 1992

logic diagram (positive logic)

- IS

56 NG
1CLK l/
[ S ——— te =
: 10110 !
| Channels - 1 \
55
1D1 : 1D 1a1
|
| D - ———
v v
\ /
\%
To 9 Other Channels
. 28
20E GD
29
2CLK D
______________ -
10f10 >
Channels L. C1
42 15
201 1D L~ 2a1
|
i U,
v v
\ /
v—
To 9 Other Channels

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

SUPPIY VORAGE FANGE, VoG vttt vttt ittt e ittt ettt it -05Vto7V
Input voltage range, Vi (see Note 1) ... oot e e e -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo .............. -05Vto55V
Current into any output in the low state, Ig:  SNS4ABT16821 ..........ooviiiiiiiiii i 96 mA

SN74ABT16821 .. .. vt eiiiiii e 128 mA
Input clamp current, K (V1 < 0) o onit i e e -18 mA
Output clamp current, log (Vo < 0) o v i it i e e et e -50 mA
Maximum power dissipation at Ta =55°C (instill air) .........ccooiiiiiiii e 1W
Storage temperature range . ...ttt e —65°C to 150°C

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

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

TEXAS {:‘;
INSTRUMENTS ABT166214
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SN54ABT16821, SN74ABT16821
20-BIT BUS-INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

D4512, JUNE 1992-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT16821 | SN74ABT16821 UNIT
MIN MAX MIN MAX

Vee Supply voltage 45 365 4.5 5.5 v
ViH High-leve! input voltage 2 & 2 v
ViL Low-level input voltage &Y 08 08] V
\/ Input voltage Q?'- Vee 0 Vee \
IoH High-level output current & -24 -32| mA
loL Low-level output current & 48 64| mA
AVAv  Input transition rise or fall rate | Outputs enabled E 10 10 | nsV
TA Operating free-air temperature —55 125 —-40 85 °C

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

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

Ta =25°C SN54ABT16821 | SN74ABT16821
PARAMETER TEST CONDITIONS UNIT
MIN TYP! MAX MIN MAX MIN MAX
Vik Vec =45V, Ij=—18 mA 2 2 2| V
Vec =45V, loy =~3mA 25 2.5 25
Vec=5V, loy =—3mA 3 3 3 ’
Vecc=45V, loy =—24 mA 2 2
Vecc=45V, loy =-32mA 2% 2
Vec=45V, loL =48 mA 0.55 0.55
Vo i v
Vec=4.5V, loL = 64 mA 0.55% P 0.55
Iy Veec=5.5V, Vi =Vgc or GND +1 ,;'&’" +1 1] pA
lozH Vee=55V, Vo=27V 50 AT 50 50| pA
lozt Vcc=55V, Vo=05V —50 Jn 50 —50 | pA
loFF Vec=0V, ViorVos45V +100 a2 +100 | pA
lcex Vec =55V, Vo=5.5V [Outputs high 50| & 50 50| pA
) Ve =55V, Vo=25V 750 100 —200 | -50 -200| -50 —200| mA
Outputs high 500 500 500 | pA
Vec=5.5V, lo=0,
lcc V; = Vg or GND Outputs low 89 89 89| mA
Outputs disabled 500 500 500 pA
Vec=5.5V, Oneinputat 3.4V,
(1 cC g p )
Alec Other inputs at Vg or GND 15 15 151 mA
Ci Vi=25Voro.5V 3.5 pF
Co Vo=25Vor05V 7.5 pF

t Al typical values are atVgg =5 V.

$ On products compliant to MIL-STD-883, Class B, this parameter does not apply.

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

T This is the increase in supply current for each input that is at the specified TTL voltage leve! rather than Vg or GND.

PRODUCT PREVIEW information concems products In the formative or

design m;;hau o;. :ovdop:n&o{_vt cmmc dats :hnd"m‘n %
Ci ons are 0X88 imi reserves the 0
angs or dloconﬂnmwmm without notice. ot IEXAS
INSTRUMENTS ABT16821-4
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SN54ABT16821, SN74ABT16821
20-BIT BUS-INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

D4512, JUNE 1992-REVISED OCTOBER 1992

timing requirements over recommended ranges

temperature (unless otherwise noted)

of supply voltage and operating free-air

Vec=5V,
SN54ABT16821 SN74ABT16821

Tp =25°C UNIT

MIN MAX MIN MAX MIN MAX
felock Clock frequency 0 150 0 ;)g‘;\‘ 150 0 150 | MHz
tw Pulse duration, CLK high or low 3.3 :}.}b‘\q‘, 3.3 ns
teu Setup time, data before CLK? 1.8 &85 1.8 ns
ty Hold time, data after CLK?t 1.3 .3 1.3 ns

switching characteristics over recommended ranges of supply voltage and operating free-air

temperature, C_ = 50 pF (unless otherwise noted) (see Figure 1)
Vec =5V
RAMETER FROM TO T - 25°C SN54ABT16821 | SN74ABT16821 UNIT
PAl (INPUT) (OUTPUT) A=25
MIN TYP MAX MIN  MAX MIN  MAX
Frmax 150 150 150 MHz
. 7 . 3 g 67 . .
tPLH LK Q 13 3 5.1 1.3 # 6 1.3 61l o
tPHL 16 39 5.1 164 58 1.6 5.4
: 1 32 a7 18 5.8 1.1 .
PZH oE Q 1 B 5.7 ns
tpzL 16 38 5 46 57 1.6 5.6
tpuz 2 4.5 57| a7 2 6.6 2 6.5
tpz OF Q 1.8 4.1 58| - 1.8 8.4 1.8 71 ns
PRODUCT PREVIEW Information concems products In the formative or N
e T e o U
o e s s TExAS
INSTRUMENTS ABT16821-4
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-165



SN54ABT16821, SN74ABT16821
20-BIT BUS-INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

D4512, JUNE 1992-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

7V
O TEST st
O Open teLH/tPHL Open
From Output toLz/tezL 7V
Under Test GND trHZ/tPzH Open
Cy =50 pF
(see Note A)
) ) ) —tv—¥
LOAD CIRCUIT FOR OUTPUTS | i
[ 3v
Input 1.5 VX X1 S5V
—— et 3v oV
Timing Input S ov VOLTAGE WAVEFORMS
[ | | PULSE DURATION
I tll«! th I
| | 3v
Data Input X‘l S5V X1 5V Output 3v
oV Control 15V
VOLTAGE WAVEFORMS ‘e':‘:b'l‘l’:’)' [ v
SETUP AND HOLD TIMES g ozt —») |
pzL | & oz ¥ =
I
| LI a5V
______ 3V Output | - | | S y
Input 15V 1.5V Waveform 1 | 15V VoL +0.3V
) oV Siat7V | k-___ VoL
| (see Note C) tprz—p
torn —le—) | PHZ
P | f—— L I I
| | Output o _ Vou
| — —— VoH Waveform 2 | Vou—03V
Output 1.5V 15V S1 at Open 15V
VoL (seeNoteC) __/f ~0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C, includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 Q, t; < 2.5 ns, 1< 2.5 ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS *?
INSTRUMENTS
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SN54ABT16823, SN74ABT16823
' 18-BIT BUS-INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

® Members of the Texas Instruments SN54ABT16823. .. WD PACKAGE
Widebus ™ Family SN74ABT16823. .. DL PACKAGE

(TOP VIEW)
¢ State-of-the-Art EPIC-11B ™ BICMOS Design

Significantly Reduces Power Dissipation 1CEF{I: U sl 1CLK
® ESD Protection Exceeds 2000 V Per 10E [ ; 55[] 1CIREN
MIL-STD-883C, Method 3015; Exceeds 1a1[]s 54[]1D1
200 V Using Machine Model (C = 200 pF, anolls s3[] GND
R=0) 102(]s 52[]1D2
® Typical Vgo.p (Output Ground Bounce) <1V 1Q3[]e 51[]1D3
atVec =5V, Ta =25°C veell? s50[] Vee
¢ Distributed V¢oc and GND Pin Configuration 1Q4[]s 49[] 1D4-
Minimizes High-Speed Switching Noise 1Q5[]9 48[]1D5
® Flow-Through Architecture Optimizes PCB 1q6[J10  47{]1D6
Layout GND [ 11 46[JGND
* High-Drive Outputs (-32-mA loy, 1q7{j12  ssfl1D7
64-mA o)) 1Q8[]13  44[J1D8

1a9f}14  43]}1D9
2a1f]15  42[]2D1
2q2f}16  41[j2p2
2Q3[]17  40[]2D3
GND[]18  39[JaND

® Packaged in Plastic 300-mil Shrink
Small-Outline Packages (DL) and 380-mil
Fine-Pitch Ceramic Flat Packages (WD)
Using 25-mil Center-to-Center Spacings

description 2Q4[j1o  38[]2D4
: 2as5[]20  37[J2ps
These 18-bit flip-flops feature 3-state outputs 2qs[]21 36[]2D6
designed specifically for driving highly capacitive Vee []22 35[] Ve
or relatively low-impedance loads. They are 2q7{]2s 34[] 207
particularly suitable for implementing wider buffer '2Q8 [|24 33[12D8
registers, |/O ports, bidirectional bus drivers with GND[[25  32[JGND
parity, and working registers. ‘ 20926  31[]2Dg
The 'ABT16823 can be used as two 9-bit flip-flops 20E(J27 0[] 2CIKEN
or one 18-bit flip-flop. With the clock-enable 2CIR[28 _ 29[j2cLK

(CLKEN) input low, the D-type flip-flops enter data
on the low-to-high transitions of the clock. Taking
CLKEN high disables the clock buffer, thus
latching the outputs. Taking the clear (CLR) input
low causes the Q outputs to go low independently
of the clock.

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

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

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

The SN74ABT16823 is packaged in TI's shrink small-outline package (DL), which provides twice the 1/O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated.

PRODUCT PREVIEW Information concems products [n the formative or Copyright © 1992, Texas Instruments Incorporated
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M3IAIHd 1ONdOodd

SN54ABT16823, SN74ABT16823
18-BIT BUS-INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

description (continued)

The SN54ABT16823 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74ABT16823 is characterized for operation from —40°C to 85°C.

logic symbolt

FUNCTION TABLE
(each 9-bit stage)
INPUTS OUTPUT
OE TCLR CLKEN CLK D Q
L L X X X L
L H L t H H
L H L % L L
L H L L X Qo
L H H X X Qp
H X X X X z
2 N
10E 7 EN1
TR ——— R2
55
1CIREN —————D a3
56
1CLK > 3C4
27
20 ——— M ENs
28
2CIR ———>Rs
BN
2CLKEN G7
29
2CLK > 7C8
54 -1 = 3
1D1 4D 1,2V 1Q1
52 5
1D2 1Q2
51 6
1D3 1Q3
49 8
1D4 1Q4
48 9
1D5 1Q5
47 10
1D6 1Q6
45 12
1D7 1Q7
44 13
1D8 1Q8
43 14
1D9 1Q9
42 15
2D1 8D 5,6V 2Q1
a 16
2D2 2Q2
40 17
2D3 2Q3
38 19
2Da 2Q4
37 20
2D5 2Q5
36 21
2D6 2Q6
34 23
2D7 2Q7
33 24
2D8 2Q8
31 25
2D9 2Q9

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
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SN54ABT16823, SN74ABT16823
18-BIT BUS-INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

logic diagram (positive logic)

T )
1CLREN ———OD CE
]

56
1CLK > C1 3 1Q1
I/ 54 .

1D1 1D

-
~ %

\%
To 8 Other Channels

28
2TIR OD
30
2CIREN —2— cE
—R >
29
2CLK > > ¢ L 15 o
g 42
201 1D
v vyYv v

e
~

\%
To 8 Other Channels

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

SUPPIY VOIBGE FaNGE, VOO + vt e vttt tiine st taiie e e aatee ettt aanianneeeeraeanns -05Vto7V
Input voltage range, Vi (see Note 1) . ... it e e -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .......... .... —0.5Vto55V
Current into any output in the low state, lg:  SN5S4ABT16823 ...........ccoiiiiiiiiiiinennnn 96 mA

SN74ABT16B23 .......ccvviiiiiiinninennnannenns 128 mA
Input clamp current, ik (Vi < 0) .ottt e et —-18 mA
Output clamp current, ok (VO < 0} ¢t ot ittt ettt s i eie s -50 mA
Maximum power dissipation at To =55°C (instillair) ........cooi it i 1w
Storagetemperaturerange ........... .ottt e —-65°C to 150°C

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

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

TEXAS ‘b
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SN54ABT16823, SN74ABT16823
18-BIT BUS-INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT16823 | SN74ABT16823 UNIT
MIN MAX MIN MAX

Ve Supply voltage 45 5.5 4.5 5.5 \%
ViH High-level input voltage 2 2 \'
ViL Low-level input voltage 0.8 0.8 \'
\ Input voitage 0 Vee 0 Vee \
loH High-level output current -24 -32| mA
loL Low-level output current 48 64| mA
AY/AV Input transition rise or fall rate | Qutputs enabled 10 10| nsV
TA Operating free-air temperature -55 125 ~40 85 °C

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

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

M3IA3Hd 10NA0Hd

otherwise noted)

Ta=25°C SN54ABT16823 | SN74ABT16823
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX MIN MAX MIN MAX
Vik Vec =45V, lj=-18 mA -1.2 ~1.2 -1.2 v
Vec =45V, loy=—3mA 25 25 25
Vec=5V, loH =~3mA 3 3 3
Vou \
Veg =45V, lon = —24 mA 2 2
Vec=45V, loy =—-32mA 2% 2
Vec =45V, loL =48 mA 0.55 0.55
Vou v
. Vec =45V, loL = 64 mA 0.55% 0.55
I Vec =55V, V| =Vgg or GND =1 +1 =1 HA
lozH Vec =55V, Vo=27V 50 50 50| pA
lozL Vec=55V, Vo=05V -50 -50 -50 | uA
loFr Vec =0V, ViorVg=4.5V +100 =100 | pA
leex Ve =55V, Vo =55V [ Outputs high 50 50 50| pA
I8 Vec =55V, Vo=25V -50 -100 -200| -50 200 -50 -200| mA
v 55V <0 Outputs high 0.5 0.5 0.5
cc=55V, 0=0,
lcc Vi, = Ve or GND Outputs low 80 80 80| mA
Outputs disabled 0.5 0.5 0.5
Vec =55V, One input at 3.4V,
L cC " p f
Alce Other inputs at Vg or GND 15 15 15[ mA
G Vi=25Voro5V 3.5 pF
Co Vo=25Vor0.5V 7.5 pF
t All typical values are at Vog = 5 V.
+ On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
Texas W
EXAS
INSTRUMENTS ABT16823-2
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SN54ABT16823, SN74ABT16823
18-BIT BUS-INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

timing requirements over recommended ranges

temperature (unless otherwise noted)

of supply voltage and operating free-air

Vec=5V,
SN54ABT16823 | SN74ABT16823
Ta=25°C UNIT
MIN MAX MIN MAX MIN MAX
felock Clock frequency 0 150 0 150 0 150 | MHz
. CLH low 3.3 3.3 3.3
b Pulse duration CLK high or low 33 33 33 ns
CLR inactive 1.6 1.6 1.6
tsu Setup time before CLK¢ Data 1.7 1.7 1.7 ns
CLKEN low 28 2.8 28
. Data 1.2 1.2 1.2
th Hold time after CLK? TIREN Tow o5 06 06 ns

switching characteristics over recommended ranges of supply voltage and operating free-air

temperature, C_ = 50 pF (unless otherwise noted) (see Figure 1)
EROM o Vec=5V, SN54ABT16823 | SN74ABT16823
T .
PARAMETER (NPUT) (OUTPUT) Ta =25C UNIT
MIN TYP MAX MIN  MAX MIN  MAX
fmax 150 150 150 MHz
tPLH 16 39 55 1.6 7.7 1.6 6.8
PHL , CLK 21 38 54| 24 6.4 2.1 5| ™
tPHL TR 19 41 53 1.9 6.3 1.9 61| ns
t ) X . X
pZH oE 1 31 42 1 5.1 1 49]
tpzL 15 35 46 15 5.7 1.5 5.5
PHZ oE a 22 43 56 2.2 6.3 2.2 61l
tpLz 16 43 6.4 1.6 10.5 1.6 8.7
Tixas WP
EXAS
INSTRUMENTS ABT16823-2
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3171

PRODUCT PREVIEW



M3IATHd LONAO0dd

SN54ABT16823, SN74ABT16823
18-BIT BUS-INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

© TEST s1
(o]
From Output Open ::UL;//::;': 07p\e,n
Under Test GND
teuz/trzn Open
C_=50pF
(see Note A)
LOAD CIRCUIT FOR OUTPUTS r b |
[ 3V
Input 1.5 VX X1 SV
——— — — —— 3V ov
Timing Input RSV ov VOLTAGE WAVEFORMS
| | [ PULSE DURATION
I teu I th |
| | 3V
Data Input X1 S5V X1 S5V Qutput
ov Control
VOLTAGE WAVEFORMS ‘lﬁf&'.?.‘,"’;
SETUP AND HOLD TIMES 9
______ 3V Output
Input Waveform 1
1.5V | 15V ov Stat7V
| | (see Note C)
toLH _H —— t
I | teHL Output =
o ——— Von Waveform 2 - .
Output 15V 15V S1at Open :
VoL (see Note C) — -0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 Q, t, < 2.5 ns, ty< 2.5 ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms »

TEXAS ‘!’P
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SN54ABT16825, SN74ABT16825
18-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

Members of the Texas Instruments
Widebus ™ Family

State-of-the-Art EPIC-11B ™ BiCMOS Design
Significantly Reduces Power Dissipation
Latch-Up Performance Exceeds 500 mA Per
JEDEC Standard JESD-17

Typical VgLp (Output Ground Bounce) <1V
atVeec =5V, Tp =25°C

Distributed V¢ and GND Pin Configuration
Minimizes High-Speed Switching Noise
Flow-Through Architecture Optimizes PCB
Layout

High-Drive Outputs (-32-mA lgy;,
64-mAlg)

Packaged in Plastic 300-mil Shrink
Small-Outline Packages (DL) and 380-mil
Fine-Pitch Ceramic Flat Packages (WD)
Using 25-mil Center-to-Center Spacings

description

Widebus and EPIC-1IB are trademarks of Texas Instruments Incorporated.

The 'ABT16825 is an 18-bit buffer and line driver
designed specifically to improve both the
performance and density of 3-state memory
address drivers, clock drivers, and bus-oriented
receivers and transmitters.

The device can be used as two 9-bit buffers or one
18-bit buffer. It provides true data.

The 3-state control gate is a 2-input AND gate with
active-low inputs so that if either output-enable
(OET or OE2) input is high, all nine affected
outputs are in the high-impedance state.

SN54ABT16825 ... WD PACKAGE
SN74ABT16825 ... DL PACKAGE

(TOP VIEW)
10ET [14 - s6{] 10E2
11 {]2 s5]] 1A1
1v2(]a s4[] 1A2
GND []4 53]] GND
1v3[ls s2[] 1A3
1va[le 51[] 1A4
Vee 7 50l Vee
1Y5 (|8 49[] 1A5

1v6 fls 48l] 1A6
1v7[l1o  a7fl1A7
GND [] 11 46[] GND
1vs[J12  4s[l1A8
1vof[l1a  a4]]1A9
GND [J14  43[]GND
GND [J1s  42[]JGND
2y1 [J1s  41]] 2A1
av2[J17  4of) 2A2
GND[|18 39| GND
2v3 |19 as[] 2A3
2v4[J20  37f] 2A4
ay5[J21  36]] 2A5
Vee )22 35]] Vee
2Y6 [] 23 34]] 2A6
2v7[j24  33]] 2A7
GND[]2s 32| GND
2vg{]es 31|} 2A8
2vg [|27  30[] 2As
20ET [|28  29[]) 2OEZ

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

" The SN74ABT16825 is packaged in T!’s shrink small-outline package (DL), which provides twice the /O pin

count and functionality of standard small-outline packages in the same printed-circuit-board area.

The SN54ABT16825 is characterized for operation over the full military temperature range of —-55°C to 125°C.
The SN74ABT16825 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each 9-bit section)
INPUTS OUTPUT

OEf O©OE2 A Y
L L L L
L L H H
H X X Z
X H X Y4

PRODUCT PREVIEW Information concerns products in the formative or
design phass of development. Characteristic data and other
fications are design goals. Texas Instruments reserves the right to
change or discontinus these products without notice.

TEXAS {'P
INSTRUMENTS

Copyright © 1992, Texas Instruments Incorporated

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-173

PRODUCT PREVIEW



M3IA3Hd 10NAodd

SN54ABT16825, SN74ABT16825
18-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

logic symbolt logic diagram (positive logic)
\OET - & 10ET
56 EN1 10E3 56
10E2
28
2 29  ene 55 2_ vy
20E2 A1 L
55 |- C 2
1A1 ” 1v 3 11
1A2 1v2 - v/ /
52 5
1A3 1 —————6— 1Y3 To 8 Other Channels
1A4 ———————— 1Y4
1A5 49 8 1Y5 oET 28
1n6 28 L% ive 2 29
a7 10 20E2
1A8 1v8 2a1 4 16_ 2v1
a4 13 l/
1A9 —————— 1v9
] 16
2A1 2vfp—— 271
40 17
2A2 . 2v2 N /
282 B L 9 ovs v
37 20 To 8 Other Channels
2A3 ——————— 2v4
36 21
2A4 ————— 2Y5
34 23
2A5 ——— —— 2Y6
33 24
2A6 ———— 2Y7
31 26
2a7 - —— 2v8
30 27
2A8 ———— 2vo

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 VORRAGE range, VoG « o v ot v ettt et e e -05Vto7V
Input voltage range, V| (see Note 1) .......... e e e e -05Vto7V
Voltage range applied to any output in the high state or power-off state Vo .............. -0.5Vto55V
Current into any output in the low state, lo: SNS4ABT16825 ..o, 96 mA

SN74ABT16825 ......cvvvviriiiiiii i 128 mA
Input clamp current, Lk (Vi< 0)  onit i e i e e i e —-18 mA
Output clamp current, Iok (Vo < 0)  « oot e i e e e et eae s —-50 mA
Maximum power dissipation at T = 85°C (instillair) ............ovviitt PR 1w
Storage temperature range . ... ...c.veee ittt ittt i, —65°C to 150°C

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

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

TEXAS ‘b
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SN54ABT16825, SN74ABT16825
18-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT16825 | SN74ABT16825

MIN MAX MIN MAX UNIT
Vee Supply voltage 4.5 5.5 4.5 5.5 \
ViH High-level input voltage 2 2 \
Vi Low-level input voltage 0.8 0.8 "2
V) Input voltage 0 Vee 0 Vece \
loH High-level output current -24 -32 mA
loL Low-level output current 48 64 mA
At/AV Input transition rise or fall rate 4LOutputs enabled 10 10| nsV
Ta Operating free-air temperature -55 125 -40 85 °C

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

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

otherwise noted)

Ta =25°C SN54ABT16825 | SN74ABT16825
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN MAX| MIN MAX
Vik Ve =45V, lj=-18 mA -1.2 -1.2 -1.2 \Y
Vec=45V, loy =-=3mA 2.5 25 2.5
Vec=5V, lon =-3mA 3 3 3
Vou \
Ve =45V, lon =—24 mA 2 2
Vec=45V, loy =—32mA 2% 2
Vec=45V, loL =48 mA 0.55 0.55
VoL \
Vec =45V, loL = 64 mA 0.55% 0.55
I Voe =55V, V) = Vg or GND =1 =1 1| pA
lozn Vec =55V, Vo=27V 50 50 50 | uA
lozL V=55V, Vp=05V -50 -50 -50 | pA
lore Vee=0V, ViorVos4.5V =100 +100 | pA
IcEX Vec=55V, Vo =55V |Outputs high 50 50 50 | pA
108 Vec=5.5V, Vo=25V -50 -100 -180 -50 —-180 -50 -180 | mA
v 55V =0 Outputs high 2 2 2
cc=33YV, o=0,
lec V, = Vg or GND Outputs low 32 32 32| mA
Outputs disabled 2 2 2
Vee =55V, Oneinputat3.4V,
9 cc f p f
Alee Other inputs at Vg or GND 15 15 15 mA
G Vi=25Voro5V pF
Co Vo=25Vor05V pF
t Alt typical values are at Voo = 5 V.
* On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
Y This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
Texas %P
EXAS
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SN54ABT16825, SN74ABT16825
18-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

switching characteristics over recommended ranges of supply voltage and operating free-air

temperature, C; = 50 pF (unless otherwise noted) (see Figure 1)

A}

M3IATHd 109NA0dd

Vee=5V,
PARAMETER FROM 10 T°° N SN54ABT16825 | SN74ABTI6825 |
(INPUT) (OUTPUT) AZ
MIN TYP MAX MIN MAX MIN MAX
t R
PLH A Y ! 33 ns
tPHL 1 4.1
tpzH 1 5.1
tpzL CE Y 1.2 56 ns
tPHz 2 6.3
OE
tpLz M 1.9 6 ns
PARAMETER MEASUREMENT INFORMATION
7V
O TEST S1
(@] t
From Output Open il v
Under Test GND
nder Tes tpHz/tpzH Open
CL =50 pF
(see Note A)
— = = Output
. Control
LOAD CIRCUIT FOR OUTPUTS (low-level
enabling)
Output | "— )
Inpt  p————— 3v utpu | 1
(see Note B) 15V 15V W‘“g’:{'}”\‘, |\ Vou +03V,
1 ov —— — VoL
1 (see Note C) |
teLH —JI*—J I - ‘l’hlz"| l"
| H_“— tpHL PZH |
| | Output o _ Von
1 ——— Vou Waveform 2 | Vou=-0.3V
Output 15V 15V S1 at Open 1.5V
VoL (seeNoteC) __/  — — — ~0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. C includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 Q, t; <2.5 ns, s 2.5 ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN54ABT16826, SN74ABT16826
18-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

Members of the Texas Instruments
Widebus ™ Family

State-of-the-Art EPIC-11B ™ BICMOS Design
Significantly Reduces Power Dissipation
Latch-Up Performance Exceeds 500 mA Per
JEDEC Standard JESD-17

Typical Vg p (Output Ground Bounce) <1V
atVec =5V, Ty =25°C

Distributed V¢ and GND Pin Configuration
Minimizes High-Speed Switching Noise
Flow-Through Architecture Optimizes PCB
Layout

High-Drive Outputs (-32-mA lgy,
64-mAlg)

Packaged in Plastic 300-mil Shrink
Small-Outline Packages (DL) and 380-mil
Fine-Pitch Ceramic Flat Packages (WD)
Using 25-mil Center-to-Center Spacings

description

Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated.

The 'ABT16826 is an 18-bit buffer and line driver
designed specifically to improve both the
performance and density of 3-state memory
address drivers, clock drivers, and bus-oriented
receivers and transmitters.

The device can be used as two 9-bit buffers or one
18-bit buffer. It provides true data.

The 3-state control gate is a 2-input AND gate with
active-low inputs so that if either output-enable

(OET or OE?) input is high, all nine affected

outputs are in the high-impedance state.

SN54ABT16826 . .. WD PACKAGE
SN74ABT16826 ... DL PACKAGE

(TOP VIEW)

107 [} - s6[] 10E2
1v1 |2 55[] 1A1
1v2 [|a s4fl 142
GND []4 53{] GND
1v3 [Is s52f] 1A3
1va [Je 51]] 14
Vee 7 sof] Voo
1vs5 (|8 49[] 1A5
1wello 48[ 146
vz Q1o 47[)1a7

anD [f11 46 aND
1w 12 as[l1A8
1wy [J13  44fl1a9
eND f]1e a3flah
aND fl1s 42[lanD
ov1 [J16 41 2A1
ov2 [117  4o[l 2A2
GND [J18 33l agnD
“ova[l1e  38[)2a3
ovaflzo  37[] 2a4
ovs [J21  3sf] 245
Voo l22 3sflvee
ove [J23  34[l 286
ov7 [J24  33[l 2a7
aND 25 320 anD
2vg [J26  31[] 2as8
2vg [l2z s0{l 2a0
20ET 28 29[l 20E2

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

The SN74ABT16826 is packaged in TI's shrink small-outline package (DL), which provides twice the 1/O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

The SN54ABT16826 is characterized for operation over the full military temperature range of ~55°C to 125°C.
The SN74ABT16826 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each 9-bit section)

INPUTS

OET OE2

OUTPUT
Y

X ITrr
I Xrr

X X I r|»

H
L
Z
Z

PRODUCT PREVIEW Informetion concerns products in the formative or

design phase of development Characterlstic data and other
aclllcnlonl are design goals. Texas Instruments reserves the right to
ange or discontinue these products without notice.
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SN54ABT16826, SN74ABT16826
18-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

D4512, JUNE 1992-REVISED OCTOBER 1992

logic symbolt logic diagram (positive logic)
o —— ] & 10ET —
56 EN1 1083 56
10E2 ———N
28
20ET ———529 & EN2 55 2
2OE3 N 1A1 1Y1
. 55 | C 2
1Al —— 19 1Y1
54 3 v
1A2 1Y2 N—
52 5
1A3 - L—s 1Y3 To 8 Other Channels
1A ————— S V4
1A5 a9 N8 1Ys5 28
1A6 a8 N9 1Y6 20ET
LA 29
a7 . 10 20E2
1A7 —————— >~ Y7
1A8 45 12 1Y8 a1 16
44 13 2A1 2Y1
1A9 —— S 1Y9
41 16
2A1 ——— 2vp—m—— 27
. 40 - 17 v
2A2 — P~ 2Y2 A
38 19 N —
202 ————— > 2v3
37 20 To 8 Other Channels
2A3 ——— > 2va
36 21
2A4 ————— D~ 2Y5
34 23
2A5 ————— 2Y6
33 24
2A6 ————— S 2Y7
31 26
2A7 ———— S 2v8
30 27
2A8 ———— >———— 2Y9

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)*

SuppPly VOIRAGE TaNGE, VoG t vt i ettt ettt ettt e e e -05Vto7V
Input voltage range, Vi (see NOte 1) ...ttt e e et e e e e -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5Vto55V
Current into any output in the low state, lo: SNS4ABT16826 ............cc.cciviiiveinennnnnenn. 96 mA

v SN74ABTI6826 ........covvvvieeiiine s 128 mA
Input clamp Current, Ik (Vi< 0) oottt e et i et e -18 mA
Output clamp current, ok (Vo < 0) o vnveit it it ettt et ieie i eanas —50 mA
Maximum power dissipation at Ta = 55°C (instillair) ..., e 1W
Storage temMPErature FaNGE ... v ittt ettt ettt ettt —65°C to 150°C

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

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
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SN54ABT16826, SN74ABT16826
18-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT16826 | SN74ABT16826

MIN MAX MIN MAX UNIT
Vee Supply voltage 4.5 5.5 4.5 5.5 \
ViH High-level input voltage 2 2 v
Vi Low-level input voltage 0.8 0.8 v
Vi Input voltage 0 Vee 0 Vee \
lon High-level output current -24 -32| mA
loL Low-level output current 48 64 mA
At/Av Input transition rise or fall rate | Outputs enabled 10 10 | nsV
Ta Operating free-air temperature ~-55 125 —-40 85 °C

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

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

Ta=25°C SN54ABT16826 | SN74ABT16826
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX MIN MAX MIN MAX
Vik Vec=45V, I =-18 mA -1.2 -1.2 -1.2] Vv
Vec =45V, loH=—3mA 25 2.5 25
Vou Vec=5V, loy=—3mA 3 3 3 v
Vec=45V, loH =-24 mA 2 2
Vec=45V, lon =-32mA 2t 2
Vec=45V, loL=48 mA 0.55 0.55
VoL v
Vec=45V, loL = 64 mA 0.55% 0.55
Iy Vec=55V, V)= V¢ or GND *1 =1 +1 | pA
lozn Vec=55V, Vo=27V 50 50 50| pA
lozL Vee =55V, Vo=05V -50 -50 -50| pA
lor Vec =0V, ViorVgs4.5V +100 +100 [ pA
lcEx - Vec=55V, Vo=55V |Outputs high 50 50 50| pA
Io% Vec=55V, Vo=25V -50 -100 -180 -50 -180 -50 -180 | mA
Outputs high 2 2 2
lec Vv e ©7% [Cutputsiow 32 32 32| mA
Outputs disabled 2 2 2
Vec =55V, Onei 4V,
Alec! Osr(\:er inputs at Ve orn(‘;rllt;:‘))Ut aod 15 15 15[ mA
Cy Vi=25Vor0.5V pF
Co Vo=25Vor05V pF
t All typical values are at Vo = 5 V.
% On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
TEXAS “'f
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SN54ABT16826, SN74ABT16826
18-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

o7V

S1
From Output 5002

Under Test
CL=50pF

500 Q@
(see Note A) I

-

LOAD CIRCUIT FOR OUTPUTS

Input
(see Note B) 15V

tLn H

-
I ——= Vou
Output 1.5V 1.5V
: Vou

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C_ includes probe and jig capacitance.

O Open

TEST S1
teLn/teHL Open
terz/tez 7V
tprz/tpzu Open

Output
Control
(low-level
enabling)

|
Output [ | | 7 ’
Waveform 1 | 15V VoL +03V
Stat7Vv —_——

(see Note C)

Output

Waveform 2 | — o —— Vou
Von-03V
S1 at Open 15V OH
(see Note C)  — — ~0V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 Q, t; < 2.5 ns, ;< 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN54ABT16827, SN74ABT16827

20-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS
JUNE 1992-REVISED OCTOBER 1992
¢ Members of the Texas Instruments SN54ABT16827 . . . WD PACKAGE
Widebus ™ Family SN74ABT16827 . .. DL PACKAGE
) (TOP VIEW)
® State-of-the-Art EPIC-11B ™ BICMOS Design
Significantly Reduces Power Dissipation 1oET [ U s6[] 10E2
® Latch-Up Performance Exceeds 500 mA Per 1v1 [z s5[] 1A1
JEDEC Standard JESD-17 1v2 [ s4[] 1A2
*® Typical Vgo_p (Output Ground Bounce) <1V GND[l4  s3flGND
atVec =5V, To =25°C 1v3(]s s52[] 1A3
® Distributed Vcc and GND Pin Configuration 1v4 6 51(] A14
Minimizes High-Speed Switching Noise , Vee [l7 50[] Vee
* Flow-Through Architecture Optimizes PCB 1vs5 [Js 49[] 1As
Layout 1Y6 E 9 48[] 1A6
. " 30, 1v7 1o 47[11A7
gigrl;ﬁ?::,‘ﬁ Outputs (—32-mA gy, aND [11 4[] GND

1Y8 [J12 45]] 1A8
® Packaged in Plastic 300-mil Shrink 1v9 E 13 a % 1A9

Small-Outline Packages (DL) and 380-mil
Fine-Pitch Ceramic Flat Packages (WD) 1:;? E :: Zz % ;210
Using 25-mil Center-to-Center Spacings ovall16  a1[ 242

2v3[l17  4of]l 2A3

descripti
ription GND [J18  39[] GND

The 'ABT16827 is a noninverting 20-bit buffer 2va 19 3s[] 2A4
composed of two 10-bit sections with separate , 2vs 120  s7[] 2As5
output-enable signals. For either 10-bit buffer 2v6 [|21 36[] 2A6
section, the two output-enable (10ET and 10E2 : Vee 22 35[] Ve
or 20ET and 20E2) inputs must both be low for the 2v7 ]2 34[] 2a7
corresponding Y outputs to be active. If either 2v8[J2a  as[] 2A8
output-enable input is high, the outputs of that GND []2s 32[] GND
10-bit buffer section are in the high-impedance 2v9[Jee  31[] 2A9
state. 2y1o[l2z  30f] 2A10

20ET [|2s  29[] 2OF2

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

The SN74ABT16827 is packaged in TlI'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 SN54ABT 16827 is characterized for operation over the full military temperature range of -55°C to 125°C.
The SN74ABT16827 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each 10-bit section)
INPUTS OUTPUT
OET OE2 A Y
L L L L
L L H H
H X X Z
X H X y4

Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated.

PRODUCT PREVIEW information concerns products In the formative or Copyright © 19892, Texas Instruments Incorporated

des!; H glmo a; nlicvolopro;\!. Clhluctorll:.lc data :I:‘dd or:.:i:r %
specifications are design goals. Texas Instruments reserves the o T
change or dllcontlnucgh&oprnducuwlihoutnoﬂco. o I EXAS
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SN54ABT16827, SN74ABT16827
20-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

logic symbolt logic diagram (positive logic)
1 & 1
LI N
1UET 1UET—?6.O
56 EN1 10E2——0 _
10E2 ————I |
28 ) |
20 ——m8m DN
29 EN2 1a1 =2 2 1v1
2oEz 22 : P
55 : - 2 v
1Al —m888M 1 1v Y1
54 3 \__v__/
1 — o v
5
1A3 1v3 To 9 Other Channels
51 6
1A8 ———] — v 28
4 N
185 — ] — Y5 20ET ——O )
1A6 ——— ] —— 1Y6 20E -
a7 10 ]
A7 ———] —, 7
_— S 42 15
1A8 1v8 2A1 2Y1
44 13
1 — | P v L~
43 14
1A10 ——— ———— 1Y10 v
a2 15 N —
2A1 ——————— 1 29— 211
2m2 | 1% To 9 Other Channels
40 17
2A3 —————— —— 2v3
38 19
208 ————— L ova
a7 20
245 | 2vs
36 21
2A6 —————— ——— " 2ve
34 23
287 ———— ——————— 2v7
33 24
208 ———— —————— 2v8
289 L % ve
30 27
2A10 ————— ——————— 2Y10

1 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 VORAGE FaNgE, VoG oottt ittt ittt e e e et -05Vto7V
Input voltagerange, Vi (see Note 1) ... ... i e e e -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo .............. -0.5Vto55V
Current into any output in the low state, lg:  SNS4ABT16827 ........covviiiiiiiiinienneenanns 96 mA

SN74ABT16827 ....covie i 128 mA
Input clamp current, [k (Vi< 0) o oiunie ittt it -18 mA
Output clamp current, lok (VO < 0) o vvvvreiviiini e i e ie i ennens e —-50 mA
Maximum power dissipation at Ta =55°C (instillair) ...........cooiiiiiii i 1W
Storage temperature FaNge . .....oiuttttt ittt ittt e e, —65°C to 150°C

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

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

TEXAS {'f
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SN54ABT16827, SN74ABT16827
20-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

JUNE 1992-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT16827 | SN74ABT16827

MIN MAX MIN MAX uNIT
Vee Supply voltage 4.5 5.5 4.5 5.5 \
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 v
Vi Input voltage 0 Vee 0 Vce \
lou High-level output current -24 -32| mA
loL Low-level output current 48 64 mA
At/AvV Input transition rise or fall rate | Outputs enabled 10 10| nsV
Ta Operating free-air temperature —55 125 —-40 85 °C

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

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

otherwise noted)

Ta=25°C SN54ABT16827 | SN74ABT16827
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN MAX| MIN MAX
Vik Ve =45V, | =-18 mA -1.2 -1.2 -1.2 \"
Vec=4.5V, loH =—3 mA 25 25 25
Vec=5V, loy=—3mA 3 3 3
Vou v
Vec=45V, lon =—24 mA 2 2
Vec=45V, loy =—32mA 2% 2
Vec =45V, loL =48 mA 0.55 0.55
VoL v
Vec=45V, loL = 64 mA 0.55% 0.55
I Vec =558V, V| =Vcc or GND =1 =1 +1 | pA
lozn Ve =55V, Vpo=27V 50 50 50| pA
lozL Vec =55V, Vo=05V -50 -50 ~-50 | pA
lorF Vec=0V, ViorVgs4.5V +100 £100 | pA
lcEx Vec=5.5V, Vo =55V |Outputs high 50 50 50| wA
108 Vec =55V, Vo=25V -50 —100 -180| -50 -—180| -50 -180| mA
v 5V o =0 Outputs high 2 2 2
CC =99V, o=,
lcc V| = Vg or GND Outputs low 32 32 32| mA
Outputs disabled 2 2 2
Vec=55V, One input at 3.4 V,
9 cc ’ P (
Alec Other inputs at Vg or GND 15 15 15[ mA
Ci Vi=25Vor05V pF
Co Vpo=25Vor0.5V pF
t All typical values are at Vgg =5 V.
% On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
Texas WP
EXAS
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SN54ABT16827, SN74ABT16827
20-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

JUNE 1892-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

7v
51 A TEST s1
[0}
W baa | 7V
Under Tes! GND
noorTem touz/tpz Open
CL=50pF 5000
(see Note A) I
= = = Output
Control
LOAD CIRCUIT FOR OUTPUTS (low-level

enabling)

l |
input — 3V Output I ———:—I— a5V
(see Note B) 15V 1.5V Waveform 1 | 1.5V VoL +03V
ov Stat7Vv oy

!
|' > | | (see Note C)
feus [ L—D‘—— t
| | PHL " Qutput
\ ——— Von Waveform 2
Output S1 at Open
P! 15V 15V Vor (see Note C)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance. '
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 Q,t, < 2.5 ns, ;= 2.5 ns.
C. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN54ABT16828, SN74ABT16828

20-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS
OCTOBER 1992
®* Members of the Texas Instruments SN54ABT16828 . .. WD PACKAGE
Widebus ™ Family SN74ABT16828. .. DL PACKAGE
. (TOP VIEW)
® State-of-the-Art EPIC-11B ™ BICMOS Design
Significantly Reduces Power Dissipation 1oET [I4 U ss|] 10E2
® Latch-Up Performance Exceeds 500 mA Per 1v1 [J2 ss[] 1A1
JEDEC Standard JESD-17 12 [la s4f] 1A2
* Typical VoL p (Output Ground Bounce) <1V GND [[4 53[] GND
atVgc =5V, Tp =25°C 1va []s s52[] 1A3
* Distributed Vgc and GND Pin Configuration 1Ya [|s 51[] A14
Minimizes High-Speed Switching Noise Vee [l7 50[] Vee
* Flow-Through Architecture Optimizes PCB 1Y5 |8 a9l 1A5
Layout 1Y6 E 9 48 % 1A6
: 1Y7 |10 47U 1A7
[ - ~32-
:E;::;‘S Outputs (-32-mA low, GND [J11 4s[] GND
. . . 1vs[J12  4s[] 1A8
® Packaged in Plastic 300-mil Shrink 1v9 [} 13 44f] 1A9
Small-Outline Packages (DL) and 380-mil . w101 aaf] 1410

Fine-Pitch Ceramic Flat Packages (WD)

Using 25-mil Center-to-Center Spacings 2vill1s a2l 2A1

2v2[l16 a1l 2A2
2v3 []17 40|l 2A3

description GND [J1s8  39[] GND
The 'ABT16828 is an inverting 20-bit buffer 2v4 19 38[] 2A4
composed of two 10-bit sections with separate 2v5[J20  ar[] 2As
output-enable signals. For either 10-bit buffer 2v6 [J21  36]) 246
section, the two output-enable (10ET and 10E2 Vec ]2z 3s[) Vee
or 20ET and 20E2) inputs must both be low forthe : 2v7[l2s  34]] 2A7
corresponding Y outputs to be active. If either 2v8 [| 24 a3[] 2a8
output-enable input is high, the outputs of that GND [J2s  32[] GND
10-bit buffer section are in the high-impedance 2v9[lzs  a31[] 2A9
state. ' 2v10 ]2z aof] 2a10

20ET [J28  29[] 202

To ensure the high-impedance state during power

up or power down, OE should be tied to Vgg

through a pullup resistor; the minimum value of the

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

The SN74ABT16828 is packaged in Tl’s shrink small-outline package (DL), which provides twice the 1/O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

The SN54ABT 16828 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74ABT16828 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each 10-bit section)
INPUTS OUTPUT
OET OE2 A Y
L L L H
L L H L
H X X 4
X H X Z

Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated.

Copyright © 1992, Texas Instruments Incorporated

PRODUCT PREVIEW information concerns products In the formative or N
design phase of development Characteristic data and other /]
specifications are design goals. Texas Instruments reserves the rightto

ange or discontinue these products without notice. I EXAS
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SN54ABT16828, SN74ABT16828
20-BIT BUFFERS/DRIVERS

M3IATHd 10NAO0dd

OCTOBER 1992
logic symbolt logic diagram (positive logic)
10ET 10ET g
56 EN1 1082 =20
1028 —D {
28
20T —— D :
29 EN2 1A1 -2 2 vy
207 ——N
. 85 L 2 v
1A1 1IVp———— 111
54 3 \__V_/
1A2 2 ;5 1Y2
1A3 N Y yys To 9 Other Channels
51 6 .
1A4 p >—8 1Y4
1hs — P 1¥5 :UET—OD
1A6 > Y6 o2 C
a7 10 ]
1A7 pe - 1v7
1A8 P 1v8 2A1 42 15 2v1
a4 .13
1A9 S 1Y9
43 14
1A10 >~ 1v10 v
42 15 N —
M — 2v>-————-1-é— "
2A2 S V5 To 9 Other Channels
10 17 :
2A3 > 2Y3
38 19
2A4 >———— 2va
37 20
2A5 > 2Y5
36 21
2A6 I~ 2v6
34 23
2A7 I~ — 2v7
33 24
2A8 >~ 2vs
31 26
2A9 >~ 2v9
30 27
2A10 >~ 2v10

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 VORAGE FANGE, VoG - vt ittt ettt e ittt ettt ettt aiee e iiaeeennns -05Vto7V
Input voltage range, Vi (see Note 1) . ... it it ittt et nenns —-05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -05Vto55V
Current into any output in the low state, lo: SN54ABT16828 ..........cocviviiiiiiineniennnn, 96 mA

SN74ABT16828 .......oivieiiiiiiiieiiinaenans 128 mA
Input clamp current, [k (V1< 0) oot e it et i -18 mA
Output clamp current, Iok (VO < 0) <ot vi it e e it e ettt ettt e ianneeenss —-50 mA
Maximum power dissipation at Tp = 55°C (|n stillair) ........... N 1w

Storage temperaturerange ........... e e

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

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

TEXAS ‘b
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SN54ABT16828, SN74ABT16828
20-BIT BUFFERS/DRIVERS

WITH 3-STATE OUTPUTS
OCTOBER 1992
recommended operating conditions (see Note 2)
SNS4ABT16828 | SN74ABT16828 NIT
MIN MAX MIN MAX v
Vee Supply voltage 4.5 5.5 4.5 5.5 \Y
ViH High-level input voltage 2 2 \
ViL Low-level Input voltage 0.8 0.8 \
Vi Input voltage 0 Vee 0 Vce \'J
lon High-level output current -24 -32 ] mA
loL Low-level output current 48 64| mA
AY/Av Input transition rise or fall rate I Outputs enabled 10 10| nsV
TaA Operating free-air temperature —-55 125 —40 85 °C

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

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

SN54ABT16828 | SN74ABT16828
PARAMETER TEST CONDITIONS UNIT
MAX MIN MAX MIN MAX
Vik Vog=45V, =-18 mA 1.2 -1.2 12 v
Vec=45V, lon=—-3mA 25 25
Vcc=5V, I0H=—3mA 3
VoH Vv
Vec=45V, loH =—24 mA 2
Vec=45V, loy =—32mA 2
Vec=45V, loL =48 mA 0.55 0.55
VoL \Y
Vec =45V, loL = 64 mA 0.55% 0.55
I Vec=55V, V| =Vgc or GND 21 +1 =1 | pA
lozn Vec=5.5V, Vo=27V 50 50 50 [ pA
lozL Vec=55V, Vo=05V —50 -50 ~50 [ pA
lorr Vec=0V, ViorVos45V +100 +100 | pA
Icex Vec=5.5V, Vo =55V | Outputs high 50 50 50 | pA
[ Vec=5.5V, Vo=25V -180| -50 -180|] -50 —180[ mA
v 55V =0 Outputs high 2 2 2
cc=55V, 0=0,
lcc V; = Vg of GND Outputs low 32 32 32| mA
Outputs disabled 2 2 2
Vec=55V, One input at 3.4 V,
1 cC )’ 1
Alec Other inputs at Vg or GND 15 15 15 mA
Ci Vi=25Vor05V pF
Co Vp=25Vor0.5Vv pF
t All typical values are at Vg = 5 V.
# On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
Texas W
EXAS
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SN54ABT16828, SN74ABT16828
20-BIT BUFFERS/DRIVERS
WITH 3-STATE OUTPUTS

OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

o7V

S1
From Output 5002

Under Test
CL=50pF
(see Note A)

500Q

T GND

1

LOAD CIRCUIT FOR OUTPUTS

Input
(see Note B)

toLH _Ih_ﬂ [ I

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C_ includes probe and jig capacitance.

O Open

TEST S1
teLH/teHL Open
teiz/tez v
tpuz/tezn Open
Output
Control
(low-level
enabling)

Output
Waveform 1
Stat7Vv
(see Note C)

Output
Waveform 2
S1 at Open
(see Note C)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 Q, t, s 2.5 ns, ;< 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN54ABT16833, SN74ABT16833
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

SCBS097A-D3982, FEBRUARY 1991-REVISED OCTOBER 1992

® Members of the Texas Instruments SN54ABT16833. .. WD PACKAGE
Widebus™ Family SN74ABT16833. .. DL PACKAGE

A (TOP VIEW)
® State-of-the-Art EPIC-I1IB ™ BICMOS Design

Significantly Reduces Power Dissipation 1oEB(l U ss]] 1OEA
¢ Latch-Up Performance Exceeds 500 mA Per 1cLkl2
s5f] 1CLR
JEDEC Standard JESD-17 1ERR[]3 sa[] 1PARITY
® Typical Vg p (Output Ground Bounce) <1V GND[] 4 53[] GND
atVec =5V, Ty =25°C 1At[]s 52] 1B1
® Distributed V¢c and GND Pin Conflguratlon 1A2[]e 51[] 1B2
Minimizes High-Speed Switching Noise Vecll7 -50[] Veo
* Flow-Through Architecture Optimizes PCB 1A3[ls  4o]] 1B3
Layout 1A4[]e 48] 1B4
* High-Drive Outputs (-32-mA loy, 1A5[J10 - a7]] 1B5
64-mA lg.) GND[]11  4s[] GND
. . - 1A6[J12 45} 1B6
Parity Error Flag With Parity
G tor/Checker 1A7[}13 4] 1B7
enerator/Checke 17814 4af) 188
* Register for Storage of the Parity Error Flag 2A1[15  42[] 2B1
® Packaged in Plastic 300-mil Shrink 2A2[|16  41]]2B2
Small-Outline Packages (DL) and 380-mil 2A3[|17  4o[) 2B3
Fine-Pitch Ceramic Flat Packages (WD) GND[]18 39[] GND
Using 25-mil Center-to-Center Spacings 2A4[]19  38[] 2B4
2A5[]20  37|] 2B5
description 2A6[]21 36} 2B6
The 'ABT16833 consists of two noninverting 8-bit Veeflz a5l Veo

2A7[J2s  34f]2B7

to 9-bit parity bus transceivers and is designed for
party g 2A8[l2«  saf] 288

communication between data buses. For each
transceiver, when data is transmitted from the A GND[l2s  32[] GND
bus tothe B bus, an odd-parity bitis generated and 2ERR([J26  a1[] 2PARITY
output on the parity /O pin (1PARITY or 2CLK[]27  30[] 2CIR
2PARITY). When data is transmitted from the B 20EB(|28 29[} 20EA
bus to the A bus, 1PARITY (or 2PARITY) is

configured as an input and combined with the B

input data to generate an active-low error flag if

odd parity is not detected.

The error (1ERR or 2ERR) output is configured as an open-collector output. The B-to-A parity error flag is
clocked into 1ERR (or 2ERR) on the low-to-high transition of the clock (1CLK or 2CLK) input. 1ERR (or 2ERR)
is cleared (set high) by taking the clear (1CLR or 2CLR) input low.

The output-enable (OEA and OEB) inputs can be used to disable the device so that the buses are effectively
isolated. When both OEA and OEB are low, data is transferred from the A bus to the B bus and inverted parity
is generated. Inverted parity is a forced error condition that gives the designer more system diagnostic capability.

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

The SN74ABT16833 is packaged 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 SN54ABT16833 is characterized for operation over the full military temperature range of ~55°C to 125°C.
The SN74ABT16833 is characterized for operation from —40°C to 85°C.

Widebus and EPIC-1IB are trademarks of Texas Instruments incorporated.

UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1992, Texas Instruments Incorporated
DATA Informaton curant & of ublceion data. Producs corform mt;: b
spacifications per the terms of Texas Instruments standard warranty.
Pledsm‘lan processing does not necessarily Include testing of all IEXAS
paramoters,
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SN54ABT16833, SN74ABT16833
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

SCBS097A-D3982, FEBRUARY 1991-REVISED OCTOBER 1992

FUNCTION TABLE
INPUTS OUTPUT AND I/O
Al BIt FUNCTION
OEB OEA CR .CLK A B PARITY ERR?
ZOFH's ZOFH's
Odd L A data to B bus and
L H X X Even NA NA A H NA generate parity
Odd H B data to A bus and
H H t NA Even B NA NA L check parity
X L X X X X NA NA H Check error flag register
H No?t X NC
L N X H s
H H " :’ oad X z oz z o Isolation$
H t Even L
Odd H A data to B bus and
L L X X Even NA NA A L NA generate inverted parity

NA = not applicable, NC = no change, X = don'’t care

t Summation of high-level inputs includes PARITY along with Bi inputs.

% Output states shown assume the ERH output was previously high.

§ In this mode, the ERR output (when clocked) shows Inverted parity of the A bus.

TEXAS 4?
INSTRUMENTS
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SN54ABT16833, SN74ABT16833
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

SCBS097A-D3982, FEBRUARY 1991-REVISED OCTOBER 1992

logic symbolt

1CLK
1CIR
10EA
10EB
2CLK
2CLR
20EA
20EB

1A1
1A2
1A3
1A4
1A5
1A6
1A7
1A8

2A1
2A2
2A3
2A4
2A5
2A6
2A7
2A8

15
16
17
19
20
21
23
24

PARIT$XCVR
SN74ABT16833
> 1CLK
1CLR 1ERR2
10EA
10EB 1PARITY
> 2CLK
2CLR 2ERRQ
20EA
20EB 2PARITY
1 C

3

54

26

31

1

o Gy i

1

52
51
49

47
45

43

8

oG iy

8

a2
4
a0

gle(a(g |8

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

>~ 1ERR

1PARITY

2ERR

2PARITY

iB1
1B2
1B3
1B4
1B5
1B6
1B7
1B8

2B1
2B2
2B3
2B4
2B5
2B6

.2B7

2B8

TEXAS {l’ '
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SN54ABT16833, SN74ABT16833
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

SCBS097A-D3982, FEBRUARY 1991-REVISED OCTOBER 1992

logic diagram (positive logic)

1A1-1A8 —+—>— > 8,
I 5 - 1B1-1B8
8x<
v 8
: — en
10EB C{>
10EA @'_ & . ‘[io 1 1PARITY
8 L 04
T MUX
Y
T o, [ 2 upr
1 7
1
L= =

D I >0—— 1ERR
1CLK > C1
iCLR dR
2A1-2A8 ———5~ 8> 8
v 7 > 2B1-2B8
—1 EN
v 8x< 5,
1 EN
20EB GD
S Y C——
V4
8 I_ 04
T MUX
A 4

1 9 2Kk |upn

1 /’

1

> e
1D 2ERR
2CLK > C1
2CLR R
"
TEXAS 'b
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SN54ABT16833, SN74ABT16833
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

SCBS097A-D3982, FEBRUARY 1991-REVISED OCTOBER 1992

ERROR FLAG FUNCTION TABLE

INPUTS INTERNAL OUTPUT OUTPUT
TODEVICE  PRE-STATE ERR FUNCTION
CLR CLK POINT “P” ERR,,-t
H t H H H
H t X L L Sample
H t L X L
L X X X H Clear

t The state of the ERR output before any changes at CLR, CLK, or point “P".

error-flag waveforms

OEB H
L
H
OEA L
I_————-| Even
Bl + PARITY | Odd
> |
_’I |4__ th
.—-—I H
CLK .
—» | ¥ tsy
I [ le—twy !
CLR } H
| |
| i
tPHL { | _’I :4_ teLH
ERR

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

Supply VORRAGE raNGE, VoG « o - v i it e et e st i e ea e i -05Vto7V
Input voltage range, V) (except I/O ports) (see Note 1) .........coiiviii it -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -05Vto5.5V
Current into any output in the low state, o1 SNS4ABT16833 ...........ccvviiniiiniiieinn., 96 mA

SN74ABT16833 .....ccoiiiiiiiiei e 128 mA
Input clamp current, K (Vi< 0) .ottt i e i e e -18 mA
Output clamp current, Io (Vo < 0) ottt ittt ittt ittt it e e iiancineneases —-50 mA
Maximum power dissipation at To =55°C (instill@ir) .....covvviiriiiiiiiiiiieniiieiiiieennennns 1w
Storage temperature range .. ......v.iiuiiiiniii it e i —65°C to 150°C

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

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

TEXAS “a’f
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SN54ABT16833, SN74ABT16833
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

SCBS097A-D3982, FEBRUARY 1991-REVISED OCTOBER 1992

recommended operating conditions (see Note 2)

SN54ABT16833 | SN74ABT16833 UNIT
MIN "MAX MIN MAX

Vee Supply voltage 45 5.5 45 5.5 \
Vi High-level input voltage 2 P 2 v
ViL Low-level input voltage &?0 8 0.8 v
Vi Input voltage 0 Q‘ Vee 0 Vee Vv
Von __ High-level output voltage [ERR A 55 55| V
lox High-level output current a9 -24 -32| mA
loL Low-level output current Except ERR 9 48 64| mA
At/Av Input transition rise or fall rate Outputs enabled G 10 10| nsV
TA Operating free-air temperature -55 125 —40 85 °C

NOTE 2: Unused or floating pins (input or I/O) must be held high or low.

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

Ta =25°C SN54ABT16833 | SN74ABT16833
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX MIN MAX MIN MAX
Vik Vec =45V, I} =—18 mA -1.2 -1.2 -1.2 \4
Vec=45V, loy=-3mA 25 3 25
Vou Vec=5V, lon ==3 mA | All outputs 3 34 3 3 v
Vec =45V, gy =—-24mA except ERR 2
Ve =45V, lgy=—32mA 2% 2.7 2
VoL Vec =45V, loL = 24 mA 025 0.55 0.55 v
Vec=45V, loL = 64 mA 0.3 0.55% 0.55
loH Vec =45V, Voy=55V |ERR 20 20 20 A
) Vec=5.5V, Contro! inputs +1 4(;&1 21 VA
= Vg or GND AorB ports +100 {100 100
[ Vec=0V, = GND Aor B ports -50 &~ -50 -50| pA
lozn® Vec=55V, Vo=27V 50 £ 50 50| pA
loz. Vcc =55V, Vo =05V -50 & -50 -50 [ pA
lorrF Vec=0V, ViorVo =45V =100 | & 100 | pA
lcEX Vo =55V, Vo=5.5V [ Outputs high 50 = 50 50| pA
Io V=55V, Vo=25V -50 -100 —180| -50 -180| -50 -180| mA
Vec=55V, Outputs high 1.5 2 2 2
lec lo=0, AorBports | Outputs low 28 36 36 36| mA
V) =Vgg or GND Outputs disabled 1 2 2 2
Vec =55V, Oneinputat3.4V,
Blec” Other inputs at Vgc or GND 50 %0 S0l wA
Ci Vi=25Vor05V Control inputs 3 pF
Cio Vo=25Vor0.5V A or B ports 9 pF

1 All typical values are at Voo = 5 V.
# On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ The parameters lgzy and lgz, include the input leakage current.
¥ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.

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

PRODUCT PREVIEW Irﬂonn-t!on concoms produch In the formative or
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SN54ABT16833, SN74ABT16833
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

SCBS097A-D3982, FEBRUARY 1991-REVISED OCTOBER 1992

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

Vee=5V,
SN54ABT16833 | SN74ABT16833
Tp=25C UNIT
MIN  MAX MIN {f}‘ MAX MIN MAX
3
tw Pulse duration CLK high or low 3 & & 3 ns
] Aport 45 5 Gy 4.5
tsuy Setup time before CLKt o] 7 f 5&’ , ns
th Hold time after CLKt A port 0 0 0 ns

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

Vee=5V,
FROM TO o SN54ABT16833 | SN74ABT16833
PARAMETER (INPUT) (OUTPUT) Ta =25°C UNIT
' MIN TYP MAX MIN MAX MIN MAX
tpLH AorB BorA 15 25 33 15 42 1.5 a1l
tPHL 2 34 3.9 2 4.5 2 4.3
t 3.9 4.9 5.8 2 .
PZH OE AorB 2 2 56 ns
tpzL 25 43 5.1 25 B2 25 6
t 36 45 5.5 2 .
Phz OE AorB 2 2 o 54 ns
tpLz 15 3 38 15 4 47 1.5 4.3
t 4.6 5.4 i 7 2 A
PLH AorOE PARITY 2 32 871 s
tPHL 2 4.3 5.1 K 6.5 2 6.1
t 2 3.6 5 32 5.8 2 7
PzH OE PARITY 52 5 ns
tpzL 25 44 58| =25 6.7 25 6.5
t 15 3.2 4 15 4.8 15 4.7
PHz OE PARITY ns
tpLz 15 29 37 1.5 4.2 1.5 4.1
tpLH CLK, CIR 2 3.4 4.2 2 4.8 2 4.6
ERR ns
tpHL CLK 2 2.8 3.6 2 4,1 2 3.9
PRODUCT PREVIEW Information concemns products in the lormnivn or
b M'o‘.'.:' m°5..f' .'.'"”f."?fm hwm ressrves tm | htto #
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SN54ABT16833, SN74ABT16833
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

SCBS097A-D3982, FEBRUARY 1991-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

o 7V TEST S1
tpLH/tPHL Open
(o]
From Output Open tpLz/tpzL 7V
Under Test GND tpuz/tezH Open
CL=50pF
(see Note A) ERR S1
tpiL (see Note E) Open

= = = tpLy (see Note F) 7V

LOAD CIRCUIT FOR OUTPUTS

« tw —»
" ! ! av
______ Y Input 15V 1.5V
Timing Input 15V P 18
I e e e e OV oV
|
: d—blﬂ-—t——ﬂ VOLTAGE WAVEFORMS
| hoy PULSE DURATION
I | 3v
Data Input X1 5V X1 5V
ov Output 3V
VOLTAGE WAVEFORMS Control .
SETUP AND HOLD TIMES (low-level | /I
enabling) | | —_— — — oV
trzL —  [4—
| | tpz—P| je—
' ' Ll asv
______ 3V Output [ - | | 7 .
Input 15V 15V Wa;etorm 1 | 15V VoL +0.3V
| oV 1at7V | —— = Vo
o —Ih—d | | (see Note C) torz—l |
| fe—— ton pzH —P [ |
| | Output ___ _ _ Vou
i ———Voy . Waveform2 | Vor-0.3V
Output 15V 15V S1 at Open 15V
VoL (seeNoteC) . __/— — — — — ~0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. C_ includes probe and jig capacitance. )
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 Q, t, s 2.5 ns, tys 2.5 ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one transition per measurement.
E. tpyL is measured at 1.5 V.
F. tpLH is measured at Vg + 0.3 V.
Figure 1. Load Circuit and Voltage Waveforms
Texas W
EXAS
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SN54ABT16841, SN74ABT16841
20-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

SEPTEMBER 1992-REVISED OCTOBER 1992

¢ Members of the Texas Instruments SN54ABT16841 ... WD PACKAGE
Widebus™ Family SN74ABT16841... DL PACKAGE
(YOP VIEW)
¢ State-of-the-Art EPIC-11B™ BICMOS Design
Significantly Reduces Power Dissipation ol o s6[] 1LE
° ESD Protection Exceeds 2000 V Per 1010 2 551 1D1
MIL-STD-883C, Method 3015; Exceeds 10203 s54[] 1D2
200 V Using Machine Model (C = 200 pF, aNnolls  s3flanp
R=0) 1a3lls 521 1D3
¢ Latch-Up Performance Exceeds 500 mA Per 1040]e 51[] 1D4
JEDEC Standard JESD-17 Vecll7  s0flvee
* Typical Vo, p (Output Ground Bounce) 1058 aofl 105
<0.8VatVee =5V, Ty =25C 1a6lls  48[)1Ds
* Distributed Ve and GND Pin Configuration 1710 afl1p7
Minimizes High-Speed Switching Noise GND E 112 :g ::]| GND
® Flow-Through Architecture Optimizes PCB 182 0is 4] 132
, Lavout 1a10lf14  asfl 110
High-Drive Outputs (~32-mA Igy, o1 ll15  42[] 2D1
64-mAloy) 202{l16  41fl2p2
® Packaged in Plastic 300-mil Shrink 2all17  40[l2p3
Small-Outline Packages (DL) and 380-mil ahNDll18  39llanD
Fine-Pitch Ceramic Flat Packages (WD) 204[l19  38[J2pa
Using 25-mil Center-to-Center Spacings 205020 37[l 205
L 206[}21  3sf] 2p6
description vec 22 3slvee
These 20-bit latches feature 3-state outputs 2q7[j2s  a4fl 2n7
designed specifically for driving highly capacitive 208[]2¢  s3ll2ps
or relatively low-impedance loads. They are anpl2s  a2flanp
particularly suitable for implementing buffer 20912 a1fl2e
registers, 1/O ports, bidirectional bus drivers, and 2a10027  wofl2p10
working registers. 20E(28  2oflae

The’ABT16841 can be used as two 10-bit latches or one 20-bit latch. The twenty latches are transparent D-type
latches. The device has noninverting data (D) inputs and provides true data at its outputs. While the latch-enable
(1LE 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.

A buffered output-enable (10E or 20E) input can be used to place the outputs of the corresponding 10-bit latch
in either a normal logic state (high or low) or a high-impedance state. In the high-impedance state, the outputs
neither load nor drive the bus lines significantly.

The output-enable input does not affect the internal operation of the latches. Old data can be retained or new
data can be entered while the outputs are in the high-impedance state.

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

The SN74ABT16841 is packaged 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 SN54ABT16841 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74ABT16841 is characterized for operation from —40°C to 85°C.

Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated.
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SN54ABT16841, SN74ABT16841

20-BIT BUS INTERFACE D-TYPE LATCHES

WITH 3-STATE OUTPUTS
SEPTEMBER 1992-REVISED OCTOBER 1992
FUNCTION TABLE
(each 10-bit latch)
INPUTS OUTPUT
OE LE D Q
L H H H
L H L L
L L X Qo
H X X z
logic symbolt logic diagram (positive logic)
1 1
10E 56 EN2 10E Ol
1LE c1
28 1e =8 b
20E EN4 c1
29 2
2LE c3 ss —— 1Q1
1 [1D
55 1 - 2 b1
1D1 1D 2v 1Q1
54 3 v
1D2 = s 1Q2 /
1D3 p . 1Q3 v
1D4 104 To 9 Other Channels
49 8
1D5 " S 1Q5
1D6 106 20E —28 OD
107 a7 10 1Q7 29
- 12 s 2LE ]
1g 2 L ¢ 2 201
3 12 2p1 22 1D
1D10 1Q10
42 15
2D1 3D 4v 2a1 v
41 16 /
2D2 0 p 2Q2 \/
2D3 2Q3 To 9 Other Channels
38 19
2D4 204
37 20
2D5 205
36 21
2D6 2Q6
33 23
2Dp7 2q7
33 24
2D8 208
31 26
2D9 2Q9
30 27
2D10 2Q10
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Texas W
EXAS
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SN54ABT16841, SN74ABT16841
20-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

SEPTEMBER 1992-REVISED OCTOBER 1992

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

Supply voltage range, Voc
Input voltage range, V| (see Note 1)
Voltage range applied to any output in the high state or power-off state, Vg
Current into any output in the low state, lo: SN54ABT16841

SN74ABT16841
Input clamp current, Ik (V| < 0)
Output clamp current, lok (Vo < 0)
Maximum power dissipation at T = 55°C (in still air)
Storage temperature range

................. DI I I A A A A A R S RO S

-05Vto7V
-05Vto7V

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

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

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

recommended operating conditions (see Note 2)

SN54ABT16841 | SN74ABT16841 NIT
MIN MAX MIN MAX v

Vee Supply voltage 4.5 5.5 45 5.5 \'
ViH High-level input voltage 2 2 \%
ViL Low-level input voltage . 0.8 0.8 \%

\ Input voltage o] Vee 0 Vee \
lon High-level output current -24 -32 mA
loL Low-level output current 48 64| mA
At/Av Input transition rise or fall rate | Outputs enabled 10 10| ns/V~
TaA Operating free-air temperature —55 125 —40 85 °C

NOTE 2: Unused or floating inputs must be held high or low.
TEXAS {?
INSTRUMENTS
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SN54ABT16841, SN74ABT16841
20-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

SEPTEMBER 1992-REVISED OCTOBER 1992

electrical characteristics over recommended

otherwise noted)

operating free-air temperature range (unless

Ta=25°C SN54ABT16841 | SN74ABT16841
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN MAX| MIN  MAX
Vik Vec =45V, I =—18 mA 1.2 12 2| Vv
Vec=45V, loH=—3mA 25 25 2.5
Vec=5V, loH=—-3mA 3
VoH Y
Vee=45V, loy =—24 mA 2
Vec=45V, loy =—-32mA 2% 2
Vec=45V, loL =48 mA 0.55 0.85
VoL \"
Ve =45V, lov = 64 mA 0.55¢ 0.55
| Vec=5.5V, V| =V¢c or GND +1 +1 +1 | pA
lozn Veg =55V, Vg=27V 50 50 & A
lozL Ve =565V, Vg=05V -50 ~50 -50 | upA
loFF Vec=0V, ViorVg=<4.5V +100 +100 | pA
lcex Vec=55V, Vo=55V | Outputs high 50 50 50 | pA
o8 Vec =55V, Vo=25V -50 -100 -180 -50 -180 ~50 -180 | mA
v 55V I Outputs high 2 2 2
CC =99V, o=0,
lcc V| = Vg or GND Outputs low 85 85 85| mA
Outputs disabled 2 2 2
Vec=5.5V, Oneinputat 3.4V,
{
Alec Other inputs at Vg or GND 15 15 151 mA
G Vi=25Vor05V pF
Co Vo=25Vor05V pF

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

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

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

TEXAS J@
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SN54ABT16841, SN74ABT16841
20-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

SEPTEMBER 1992-REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

o 7V
(o]
From Output Open
Under Test GND
CL=50pF 500 Q
(see Note A)
LOAD CIRCUIT FOR OUTPUTS
-\ 3V
Timing Input 15V

1\ —_—— 0V

| | |

{ W |
I | 3v

Data Input X1 5V X1 5V
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 3v
Input 15V 1.5V
i I oV
trLn —e »
! } K_‘l— tPHL
| ——— Vou
Output 1.5V 15V
Vou
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. C includes probe and jig capacitance.

TEST S1
tpLH/tPHL Open
tpLz/tpzL 7V
tpH2/tpzH Open

[ tw —>
| | v
Input 1.5V XLS \')
oV
VOLTAGE WAVEFORMS
PULSE DURATION
Qutput
Control
(low-level
enabling)
Output
Waveform 1
Stat7Vv
(see Note C)
Output
Waveform 2
S1 at Open
(see Note C)
VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, =50 ,t, s 2.5 ns, ;< 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

‘ TEXAS {'f
INSTRUMENTS
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SN54ABT16843, SN74ABT16843
18-BIT BUS INTERFACE D-TYPE LATCHES

WITH 3-STATE OUTPUTS
OCTOBER 1992
¢ Members of the Texas Instruments SN54ABT16843 . . . WD PACKAGE
Widebus™ Family SN74ABT16843. .. DL PACKAGE
(TOP VIEW)
¢ State-of-the-Art EPIC-IIB™ BICMOS Design
Significantly Reduces Power Dissipation 1wemr U 6l 1LE
® ESD Protection Exceeds 2000 V Per 1oEl2 s5]] 1PRE
MIL-STD-883C, Method 3015; Exceeds 10103 54{] 1D1
200 V Using Machine Model (C = 200 pF, aNp [ 4 s3]l cND
R =0) 102l]s  s2fl 1D2
® Latch-Up Performance Exceeds 500 mA Per 1Qalle  s1fl1D3
JEDEC Standard JESD-17 vec ll 7 50] Ve
® Typical Vg p (Output Ground Bounce) 1Q4ll8 asl] 1D4
<0.8VatVee =5V, T =25C 1a5(e  48fl1Ds
* Distributed Vcc and GND Pin Configuration taslf1o 47l 10

ahof]l 11 4sll anD
1az7ll12  4sfl1p7
1813 44]l 1p8

Minimizes High-Speed Switching Noise
® Flow-Through Architecture Optimizes PCB

Layout 1a9ll14 43 1D9

¢ High-Drive Outputs (—32-mA gy, 2a1ll1s  42[] 2D1
64-mA lg) 2ozE 16 41{l2p2

* Ppackaged in Plastic 300-mil Shrink 2qa3l]17  4ofl2ps
Small-Outline Packages (DL) and 380-mil enoll1s  39flanD
Fine-Pitch Ceramic Flat Packages (WD) : sqall19  38[]2p4
Using 25-mil Center-to-Center Spacings 2a5[20 37[) 2p5

e 20621 3sf] 206
description Veell22 35 vee
The 'ABT16843 18-bit latch is designed 2q7[f2s  safl 207

specifically for driving highly capacitive or . 208[j2¢  s3fl2pg

relatively low-impedance loads. It is particularly GNDE 5 32 :]l GND
suitable for implementing buffer registers, 1/O 2Qoly 26 31H2D9

ports, bidirectional bus drivers, and working 20E{j2r  sofl2PRE
registers. oCR[2s 29[l 2tE

THE 'ABT16843 can be used as two 9-bit latches
or one 18-bit latch. The eighteen latches are
transparent D-type latches. The device has
noninverting data (D) inputs and provides true
data at its outputs.

A buffered output-enable (OE) input can be used to place the nine outputs in either a normal logic state (high
or low levels) or a high-impedance state. The outputs are also in the high-impedance state during power-up
and power-down conditions. The outputs remain in the high-impedance state while the device is powered down.
In the high-impedance state, the outputs neither load nor drive the bus lines significantly. The high-impedance
state and increased drive provide the capability to drive bus lines without need for interface or pullup
components.

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

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

The SN74ABT16843 is packaged in TI's shrink small-outline package (DL), which provides twice the 1/O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

Widebus and EPIC-IIB are trademarks of Texas Instruments Incorporated.

PRODUCT PREVIEW Information concerns products In the formative or Copyright © 1992, Texas Instruments Incorporated

dnlﬁn phase of development. Characteristic data and other i
lRlc fications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. I ms
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M3IATHd 1O0NA0dd

SN54ABT16843, SN74ABT16843
18-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

OCTOBER 1992

description (continued)

The SN54ABT 16843 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74ABT16843 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
{each 9-bit latch)
INPUTS OUTPUT
PRE CTLR 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 Qo
X X H X X z
X
TEXAS
INSTRUMENTS
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SN54ABT16843, SN74ABT16843
18-BIT BUS INTERFACE D-TYPE LATCHES

WITH 3-STATE OUTPUTS

OCTOBER 1992

logic diagram (positive logic)
—
1PRE “—CD_

10E

TR —‘—-_GD—
56
1LE Pl>
S2 b
c 3
54
1D1 1D 1Q1
R
vvYyy 4
\ /
\'%4
To 8 Other Channels
2
20E —27 GD
2PRE 3"—4>_
2CCR LCD_
29
2LE ll>
S2 - 1
42
2D1 1D 201
R
v vy v
\ /
\%4
To 8 Other Channels
TEXAS b
INSTRUMENTS
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SN54ABT16843, SN74ABT16843
18-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

OCTOBER 1992

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

SUPPlY VORAGE 1aNGE, YOG -« v v vttt i ittt i i -05Vto7V
Input voltagerange, Vi (see Note 1) ... .o e -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. -0.5Vto55V
Current into any output in the low state, Ig: SN54ABT16843 ................ ..o, 96 mA

SN74ABT16843 .................00. S 128 mA
Input clamp current, Lk (Vi< 0)  vvn ittt s et i i —-18 mA
Output clamp current, Iok (VO < 0) o i it e i i e e —-50 mA
Maximum power dissipation at Ta =55°C (instillair) ..........coviiiiiiiiii oo, 1w
Storage temperature Fange ... ...ttt ittt ittt i s —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
recommended operating conditions (see Note 2)
SN54ABT16843 | SN74ABT16843
MIN MAX MIN MAX UNIT
Vee Supply voltage 45 5.5 4.5 5.5 \
Vi High-level input voitage 2 2 \'%
Vi Low-level input voltage . 0.8 0.8 \%
Vi Input voltage 0 Vee 0 Vece \Y
loH High-level output current -24 -32 mA
loL Low-level output current . 48 64 mA
At/Av Input transition rise or fall rate l Outputs enabled 10 10| nsV
Ta Operating free-air temperature —-55 125 —-40 85 °C
NOTE 2: Unused or floating inputs must be held high or low.

3-206
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SN54ABT16843, SN74ABT16843
18-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

OCTOBER 1992

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

Ta =25°C SN54ABT16843 | SN74ABT16843
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX MIN MAX MIN MAX
Vik Vec=45V, lj=—18 mA -1.2 -1.2 —1.2 \%
Vec=45V, lon=—3mA 2.5 2.5 25
Vee=5V, lon=-3mA 3 3 3
VoH v
Vec=45V, loH =-24 mA 2 2
Vec=45V, loH=—-32mA 2t 2
Vec=45V, loL =48 mA 0.55 0.55
VoL \%
Vec=45YV, loL =64 mA 0.55% 0.55
I Vec=55V, V| =Vgc or GND +1 +1 1| pA
lozn Vec=5.5V, Vo=27V 50 50 50 | pA
lozL Vec =55V, Vo=05V -50 -50 -501 upA
lorr Vec=0V, ViorVgs45V =100 =100 { pA
Icex Vec=5.5V, Vo =55V |Outputs high 50 50 501 pA
108 Vee=55V, Vo=25V -50. -100 -180| -50 -180| ~50 -180 | mA
v 55V 20 Outputs high 2 2 2
cc =93V, o=0,
Icc V)= Vg or GND Outputs low 85 85 85 | mA
Outputs disabled 2 2 2
Vee =5.5V, Oneinputat 3.4V,
3
dlce Other inputs at Vg or GND 15 5 18] mA
G Vi=25Vor05V pF
Co Vg=25Vor0.5V pF
t All typical values are at Vg = 5 V.
 On products compliant to MIL-STD-883, Class B, this parameter does not apply.
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Ve or GND.
i
TEXAS 'b
INSTRUMENTS
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SN54ABT16843, SN74ABT16843
18-BIT BUS INTERFACE D-TYPE LATCHES
WITH 3-STATE OUTPUTS

OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

o 7V
- S1
Q o]
From Output 500 Open
Under Test GND
C_=50pF 500 Q
(see Note A) I
LOAD CIRCUIT FOR OUTPUTS
-\ 3V
Timing Input 15V
[ S oV
| , | J ) !
I teu th |
| | 3V
Data Input X1 5V X1 S5V
oV
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 3V
Input 15V 15V
i I oV
teLn ——
! I H’""‘HI_' tPHL
I ——= Vou
Output 15V 15V
Vou
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C_ includes probe and jig capacitance.

TEST S1
toL/tpHL Open
toLz/tez1 v
tpuz/tpzH Open
[ ty ———b)
| | v
Input 1.5 VX X1 S5V
oV
VOLTAGE WAVEFORMS
PULSE DURATION

Output
Control
(low-level
enabling)

{ |
Output I - |l_| 7 35V
Waveform 1 1.5V VoL +0.3V
Stat7Vv ! ot

(see Note C) |

Output

Wavet | - Vormoav
aveform 2 Vou—-0.3V

S1 at Open 15V
(seeNoteC) _____/  — — — ~OV

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Allinput pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Z, = 50 , t, < 2.5 ns, ;s 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS Qi’
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SN54ABT16853, SN74ABT16853
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

OCTOBER 1992-REVISED NOVEMBER 1992

¢ Members of the Texas Instruments SN54ABT16853 . .. WD PACKAGE
Widebus™ Family SN74ABT16853. . . DL PACKAGE
(TOP VIEW)

¢ State-of-the-Art EPIC-IIB ™ BiCMOS Design

Significantly Reduces Power Dissipation 10EB 14 U s6[] 10EA
¢ Latch-Up Performance Exceeds 500 mA Per ief2 s5[] 1CIR
JEDEC Standard JESD-17 {ERR[s  saf] 1PARITY
¢ Typical VgL p (Output Ground Bounce) <1V GND [l 4 53[] GND
atVec =5V, Ta=25°C 1At s s2[] 1B1
® Distributed V¢c and GND Pin Configuration 1A2{|e 51[] 1B2
Minimizes High-Speed Switching Noise Veell7 50[] Vee
* Flow-Through Architecture Optimizes PCB 1A3f]s  49[]1B3
Layout 1A4[|o 48[] 1B4
* High-Drive Outputs (-32-mA loy, 1A5[f10  47[]185
64-mA loy) GND [] 11 46|] GND
* Parity Error Flag With Parity ::;;E I % s
Generator/Checker 1a8[l1s s3] 1B8
® Latch for Storage of the Parity Error Flag 2A1[]1s  42[] 2B1
¢ Packaged in Plastic 300-mil Shrink 2A2[[16  41]]2B2
Small-Outline Packages (DL) and 380-mil 2A3[] 17 40[] 2B3
Fine-Pitch Ceramic Flat Packages (WD) GND[J18 39| GND
Using 25-mil Center-to-Center Spacings 2A4[] 19 38[] 2B4
. 2A5fl20  37[]2B5
description oA6fl21 36286
The 'ABT16853 dual 8-bit to 9-bit parity Voclfz2 sl Voo
transceiver is designed for communication 2A7 [ 23 a4l] 287
between data buses. When data is transmitted 2A8[J24  33]] 288
from the A bus to the B bus, a parity bit is GND[J25  32|] GND
generated. When data is transmitted from the B 2ERR[]26  31]] 2PARITY
bus to the A bus with its corresponding parity bit, 2LE[J27 0] 2CIR
the open-collector parity-error (ERR) output 20EB[|28  20[] 20EA

indicates whether or not an error in the B data has
occurred. The output-enable (OEA and OEB)
inputs can be usedto disable the device so thatthe
buses are effectively isolated. The 'ABT16853
provides true data at its outputs.

A 9-bit parity generator/checker generates a parity-odd (PARITY) output and monitors the parity of the 1/O ports
with the ERR flag. The parity-error output can be passed, sampled, stored, or cleared from the latch using the
latch-enable (CE) and clear (CLR) control inputs. When both OEA and OEB are low, data is transferred from
the A bus to the B bus and inverted parity is generated. Inverted parity is a forced error condition that gives the
designer more system diagnostic capability.

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

The SN74ABT16853 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin
count and functionality of standard small-outline packages in the same printed-circuit-board area.

The SN54ABT16853 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74ABT16853 is characterized for operation from —40°C to 85°C.

EPIC-1IB is a trademark of Texas Instruments Incorporated.

UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1992, Texas Instruments Incorporated

DAT‘?ﬂInlgmnion E:.m':i [ o: ubllu'Ho:lm dm.:roguzu r:nn!crm n:ya @
specifications rms of Texas Instruments standard warranty.

F d S does not Include testing of all I lms
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SN54ABT16853, SN74ABT16853
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

OCTOBER 1992-REVISED NOVEMBER 1992

FUNCTION TABLE
INPUTS OUTPUT AND I/O
Al Bit FUNCTION
OEB OEA TR LE A B PARITY ERR?
ZOFH's ZOFH's
Odd L A data to B bus and
L H X X Even NA NA A H NA generate parity
Odd H B data to A bus and
L X L NA Even B NA NA L check parity
H L H H NA X X NA NA NC Store error flag
X X L H X X X NA NA H Clear error flag register
H H X NC
L H X H Isolation$
H H X 4 4 4 :
X L L Odd H (parity check)
X L H Even L
Odd H A data to B bus and
L L X X Even NA NA A L NA generate inverted parity

NA = not applicable, NC = no change, X = don't care

t Summation of high-level inputs includes PARITY along with Bi inputs.

* Output states shown assume the ERR output was previously high.

§ In this mode, the ERR output (when clocked) shows inverted parity of the A bus.

TEXAS 4@
INSTRUMENTS
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SN54ABT16853, SN74ABT16853
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

OCTOBER 1992-REVISED NOVEMBER 1992

logic diagram (positive logic) (each transceiver)

8
A1-AB—t>—F~ oxb> 8
v , «>
—EN
8
v xd 8, <
7 ¢
—EN
oEB OD
OEA aqa__/ 8, «
2 <
8 04
l_ MUX
v
2K
1 ?/ upn
1
Ry
O
LE q
TR
ERROR FLAG FUNCTION TABLE
INTERNAL _ OUTPUT
INPUTS TODEVICE  PRE-STATE °‘g’;‘" FUNCTION
TLR  LE | POINT"P"  ERR,.T
L L
L L H X H Pass
L X L
H L X L L Sample
H H H
L H X X H Clear
H H X L L Store
H H

t The state of the ERR output before any changes at TLR, LE, or point “P".

B1-B8

PARITY

TEXAS 'l’f
INSTRUMENTS
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SN54ABT16853, SN74ABT16853
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

OCTOBER 1992-REVISED NOVEMBER 1992

error-flag waveforms

OEB H
L
OEA L

e ] LI LT LT L LTI LT o

- :

2

%

|
| Sample —b
|

Clear

¢&—— Pass ———Pb

_1_
!

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

SUPPIlY VOREGE raNge, VoG vttt iett ittt ettt es s renieaeeeseannnninanns -05Vto7V
Input voltage range, V| (except 1/O ports) (see Note 1) ........ccoiiiiiiiiieiiiininn.s -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vg .............. —-0.5Vto5.5V
Current into any output in the low state, lo: SN54ABT16853 ..............ccoiiiiiiieinnn.., 96 mA

! SN74ABTI6853 ....coviiitiiiiii i iianeeenns 128 mA
Input clamp current, i (Vi< 0) .ot e e -18 mA
Output clamp current, lok (VO < 0) o vvt ittt it i et et iane e —-50 mA
Maximum power dissipation at To =55°C (instillair) .......ccooiiiiiiiiii it iieeennn, 1W
Storage temperature range .. ........oiuiin ittt e e —65°C to 150°C

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

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

TEXAS *’P
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SN54ABT16853, SN74ABT16853

DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS

OCTOBER 1992-REVISED NOVEMBER 1992

recommended operating conditions (see Note 2)

SN54ABT16853 | SN74ABT16853

MIN MAX MIN MAX UNIT
Vee Supply voltage 45 55 45 5.5 \%
ViH High-level input voltage 2 & 2 Vv
ViL Low-level input voltage £70.8 0.8 v
V| Input voltage 0 4%Vec 0 Ve v
VoH High-level output voltage |ERR i 55 5.5 v
loH High-level output current A2 =24 32| mA
loL Low-level output current Except ERR K 48 64| mA
AYAv  Input transition rise or fall rate Outputs enabled [ 10 10| nsV
TaA Operating free-air temperature -55 125 —40 85 °C

NOTE 2: Unused or floating pins (input or I/O) must be held high or low.

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

otherwise noted)

Ta =25°C SN54ABT16853 | SN74ABT16853
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX MIN MAX MIN MAX
Vi Vec=45V, j=-18 mA -1.2 -1.2 -1.2 v
Vecc=45V, loh =—3mA 25 3 2.5
Vou Vee=56V, lon =—3 mA | All outputs 3 3.4 3 3 v
Vec =45V, oy =-24 mA except ERR 2
Vec=45V, loy =-32mA 2% 2.7 2
VoL Veec =45V, lot = 24 mA 025 055 0.55 v
Ve =45V, loL = 64 MA 0.3 0.55% 0.55
loH Vec=45V, Von=5.5V |ERR 20 20 20f pA
W Vec=565V, Control inputs *1 §£1 +1 uA
V| = Vg or GND Aor B ports +100 A£100 +100
I Vec =0V, Vi =GND A or B ports -50 xQ‘ -50 -50 pA
lozn® Vec=55V, Vo=27V 50 K 50 50| pA
loz 8 Vec=55V, Vo=05V -50 & -850 -50[ pA
loFF Ve =0V, ViorVos45V 100 | & 100 | pA
lcex Vec=55V, Vo=55V I Outputs high 50 50 50| pA
io! Vec=55V, Vo=25V -50 -100 -180| -50 —180| ~50 —180| mA
Vec=55V, Outputs high 15 2 2 2
lce lo=0, AorB ports | Outputs low 32 40 40 40| mA
V) =V or GND Outputs disabled 1 2 2 2
V=565V, Oneinputat 3.4V,
alec Other inputs at Vgc or GND %0 %0 Sof wA
Ci Vi=25Voro.sVv Contro