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Product Stage Statements

PRODUCTION DATA documents contain 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.

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

ADVANCE INFORMATION documents contain information on 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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IMPORTANT NOTICE

Texas Instruments (T1) reserves the right to make changes to or
to discontinue any semiconductor product or service identified
in this publication without notice. Tl advises its customers to
obtain the latest version of the relevant information to verify,
before placing orders, that the information being relied upon is
current.

TI warrants performance of its semiconductor products 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. Unless mandated by
government requirements, specific testing of all parameters of
each device is not necessarily performed.

T1 assumes no liability for Tl 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 property
right of Tl covering or relating to any combination, machine, or
process in which such semiconductor products or services might
be or are used.

Texas Instruments products are not intended for use in life support
appliances, devices or systems. Use of a Tl product in such
applications without the written consent of the appropriate Tl
officer is prohibited.

Copyright © 1991, Texas Instruments Incorporated



INTRODUCTION

The new advanced logic and bus interface logic solutions from Texas Instruments can help you design today’s
high-performance, low-power bus interface while addressing important design issues such as enhancing speed
and conserving board space.

Solutions include:

® ACL LSI for high-speed, low-power logic requirements

o ACL Widebus™ Series doubles I/0O count in the same board area

® BiCMOS and submicron BiCMOS bus-interface logic families offering drivers, transceivers, latches,
registers, and registered and latched transceivers
Bus-termination arrays for an effective termination solution
Clock drivers minimize skew
ECL translators for fast, low-power ECL/TTL translations
FIFOs help accelerate overall system performance
Futurebus + transceivers with logic voltage levels selected to optimize bus performance
Low-impedance line drivers with speed and power characteristics similar to those of BCT octals and
drive capability of 188 mA
SCOPE™ products providing on-chip testability
64 Series BiCMOS designed for the telecommunications-or industrial-equipment market to withstand
extended temperature ranges and hot-card insertion

This book provides pertinent technical information on available and planned advanced logic and bus interface
logic devices. Additionally, the General Information Section contains an alphanumerical index, functional index,
and other useful information.

For more information on Texas Instruments advanced logic and bus interface logic products, please contact
your local Tl field sales office or authorized distributor, or call Texas Instruments at 1-800-232-3200.

SCOPE and Widebus are trademarks of Texas Instruments Incorporated.
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NUMERICAL INDEX

DATA PIN DATA PIN
TYPE NUMBERS SHEET  ASSIGNMENTS TYPE NUMBERS SHEET  ASSIGNMENTS
ACLLSI 54AC16824  74AC16824 3-135 1-91
54AC11646 74AC11646 2.3 1-68 54ACT16824 74ACT16824 3-135 1-91
54ACT11646  74ACT11646  2-11 1-68 54AC16827  74AC16827 3137 1-62
54AC11648 74AC11648 218 1-68 54ACT16827  74ACT16827 3-137 1-92
54ACT11648  74ACT11648  2-25 1-68 54AC16828  74AC16828 3-138 1-92
54AC11651 74AC11651 231 1-68 54ACT16828 74ACT16828 3-138 1-92
54ACT11651  74ACT11651  2-39 1-68 54AC16833 74AC16833 3-139 1-62
54AC11652 74AC11652 2.45 1-68 54ACT16833  74ACT16833 3-139 1-92
54ACT11652  74ACT11652 253 1-68 54AC16834  74AC16834 3-144 1-93
54AC11833 74AC11833 2.60 1-71 54ACT16834  74ACT16834 3-141 1-93
54ACT11833  74ACT11833 266 1-71 54AC16841 74AC16841 3-143 1-93
54AC11853 74AC11853 2.72 1-73 54ACT16841 74ACT16841 3-143 1-93
54ACT11853  74ACT11853  2-79 1-73 54AC16842  74AC16842 3-145 1-93
54AC11873 74AC11873 2-86 1-75 54ACT 16842 74ACT16842 3-145 1-93
54ACT11873  74ACT11873 291 1-75 54AC16843 74AC16843 3-147 1-94
54AC11874 74AC11874 2-96 1-75 54ACT16843 74ACT16843 3-147 1-94
54ACT11874  74ACT11874  2-101 1-75 54AC16844 74AC16844 3-149 1-94
54AC11881 74AC11881 2-105 1-76 54ACT16844 74ACT16844 3-149 1-94
54ACT11881  74ACT11881  2-116 1-76 g::g}?ggga ;:ﬁgﬁ%i% 5 g:g :-g:
ACL WIDEBUS 54AC16854  74AC16854 3-153 1-95
54AC16240  74AC16240 38 1-78 54ACT16854  74ACT16854  3-153 195
54ACT16240  74ACT16240 3-8 1-78 54AC16861 74AC16861 3-155 195
54AC16244  74AC16244  3-12 1-79 54ACT16861  74ACT16861  3-155 1-95
54ACT16244  74ACT16244  3-16 1-79 5AAC16862  74AC16862 3157 1-05
54AC16245  74AC16245 320 1-79 54ACT16862  74ACT16862  3-157 195
54ACT16245  74ACT16245  3-25 1-79 SAAC16863  74AC16863 3159 106
54AC16378  74AG16373 3-29 1-80 54ACT16863  74ACT16863  3-159 1-06
54ACT16373  74ACT16373  3-33 1-80 54AC16864  74AC16864 3161 1-96
54AC16374  74AC16374 387 1-80 54ACT16864  74ACT16864  3-161 1-96
54ACT16374  74ACT16374  3-42 1-81 54AC16952  74AC16952 3163 1-96
54AC16470  74AC16470 3-46 18 54ACT16952  74ACT16952  3-163 196
54ACT16470  74ACT16470  3-46 1-81 54AC16953  74AC16953 3-165 197
54AC16471  74AC16471 3-48 1-81 54ACT16953  74ACT16953  3-165 197
54ACT16471  74ACT16471  3-48 1-81
54AC16472  74AC16472  3-50 1-82 25-OHM LOW-IMPACT
54ACT16472 74ACT16472 3.50 1-82 54BCT25240 74BCT25240 9-3 1-112
54AC16473 74AC16473 3-52 1-82 54BCT25244 74BCT25244 9-4 1-112
54ACT16473 74ACT16473 3-52 1-82 54BCT25245 74BCT25245 9-5 1-112
54AC16474 74AC16474 3-54 1-82 54BCT25641 74BCT25641 9-10 1-112
54ACT16474 74ACT16474 3-54 1-82 54BCT25642 74BCT25642 9-12 1-113
54AC16475 74AC16475 3-56 1-83 54BCT25646 74BCT25646 9-16 1-113
54ACT16475 74ACT16475 3-56 1-83 54BCT25648 74BCT25648 9-18 1-114
54AC16543 74AC16543 3.58 1-84 54BCT25651 74BCT25651 9-20 1-114
54ACT16543 74ACT 16543 3-62 1-85 54BCT25652 74BCT25652 9-22 1-114
54AC16620 74AC16620 3-67 1-86 54BCT25756 74BCT25756 9-24 1-114
54ACT16620 74ACT16620 3.72 1-85 54BCT25757 74BCT25757 9-25 1-114
54AC16640 74AC16640 377 1-86 54BCT25760 74BCT25760 9-26 1-114
54ACT16640  74ACT16640  3-82 1-87 SCOPE
54AC16646  74AC16646 3-86 1-87 SN54BCT8244 SN74BCT8244  11-195 1-115
54ACT16646  74ACT16646  3-93 1-87 SN54BCT8245 SN74BCT8245  11-212 1-115
54AC16652  74AC16652 3-101 1-88 SN54BCT8373  SN74BCT8373  11-231 1-116
54ACT16652  74ACT16652  3-108 1-89 SN54BCT8374 SN74BCT8374  11-248 1-116
54AC16657  74AC16657 3-115 1-89 SN54ACT8990 SN74ACT8990  11-3 1-117
54ACT16657  74ACT16657  3-122 1-89 SN54ACT8994 SN74ACTB994  11-86 1-117
54AC16821 74AC16821 3-129 1-90 SN54ACT8997 SN74ACTB997  11-143 1-117
54ACT16821  74ACT16821  3-129 1-90 SN54ACT8999 SN74ACT8999  11-166 1-118
54AC16822  74AC16822 3-131 1-90 64BCT
ST
g ) SN64BCT126 12-6 1-119
54ACT16823  74ACT16823  3-133 1-90
i
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NUMERICAL INDEX

DATA PIN DATA PIN
TYPE NUMBERS SHEET ASSIGNMENTS TYPE NUMBERS SHEET ASSIGNMENTS
64BCT (continued) ECL/TTL TRANSLATORS (continued)
SN64BCT240 12-9 1-119 SN10KHT5540  7-21 1-100
SN64BCT241 12-12 1-119 SN100KT5540 7-26 1-100
SN64BCT244 12-16 1-119 SN10KHT5541 7-31 1-100
SNB4BCT245 12-18 1-119 SN100KT5541 7-36 1-100
SN64BCT306 12-21 1-120 SN10KHT5542  SN10KHT5543  7-42 1-100
SN64BCT373 12-24 1-120 SN10KHT5562  SN100KT5562 7-47 1-100
SNB4BCT374 12-28 1-120 SN10KHT5563  SN100KT5563 7-48 1-101
SNB4BCT541 12-32 1-120 SN10KHT5564  SN100KT5564 7-49 1-101
SN64BCT543 12-35 1-120 SN10KHT5565 SN100KT5565 7-50 1-101
SN64BCT2240 12-36 1-120 SN10KHTE573  7-51 1-101
SNB4BCT2241 12-37 1-121 SN100KT5573 7-57 1-101
SN64BCT2244 12-38 1-121 SN10KHT5574  7-62 1-101
SN64BCT25245 12-39 1-121 SN100KT5574 7-68 1-101
BTL TRANSCEIVERS SN10KHT5575 7-74 1-101
SN54F776  SN74F776 440 1-122 SN10KHT5576  7-76 1-102
SN54BCT979  SN74BCTE79 433 1-122 SN10KHTSS76 - 7-78 1-102
SN75ALS053 43 1122 SN100KT5578 7-83 1-102
SN55ALS056 410 1-123 FIFOs
SN75ALS056 421 1-123 SN54ACT2235 SN74ACT2235 83 1-107
SN55ALS057 410 1-123 SN54ACT7801  SN74ACT7801 8-13 1-105
SN75ALS057 421 1-123 SN54ACT7802 SN74ACT7802  8-27 1-106
BUS TERMINATION ARRAYS DEVICE SN54ALS229B  SN74ALS229B 8-36 1-103
SN54ALS232B  SN74ALS232B  8-42 1-103
3?3331 gg? gg :1:: SN54ALS233A  SN74ALS233B  8-46 1-103
SN7451052 513 1125 SN54ALS234  SN74ALS234 8-52 1-103
SN7451053 518 1125 SN54ALS235  SN74ALS235 8-60 1-103
SN7451056 523 1125 SN54ALS236  SN74ALS236 872 1-104
SN74ALS2232A  8-80 1-104
CLOCK DRIVERS SN74ALS2233A  8-85 1-104
SN54ABT337 SN;::??:ZM g-g :-gg SN54ALS2238  SN74ALS2238 8-91 1-104
54AC11208  74AC11208 6-13 1-98 MEMORY DRIVERS
54ACT11208  74ACT11208 6-20 1-98 SN54ALS2240 10-3 1-108
54AC11800  74AC11800 6-28 1-98 SN54ALS2244 10-6 1-108
54ACT11800  74ACT11800 690 1-08 SN74ALS2540  SN74ALS2541 10-9 1-108
S4AC11802  74AG11802 693 1.80 SN74AS2620  SN74AS2623 10-13 1-109
S4ACT11802  74AGT11802 637 1-99 SN74AS2640  SN74AS2645 10-17 1-109
SN74A9303 6.40 1-09 SN74BCT2240 10-21 1-109
SN74AS304 6.45 1.90 SN74BCT2241 10-25 1-110
SN74AS305 6-50 1-99 g:"gggi‘“ ‘§§§ :‘110
74 10 10- 11
ECL/TTL TRANSLATORS SN74BCT2411 10-34 1111
SN10KHT5538 73 1-100 SN54BCT2827A 74BCT2827A 10-35 1-110
SN100KT5538 7-7 1-100 SN54BCT2828A 74BCT2828A 10-35 1-110
SN10KHT5539 7-11 1-100
SN100KT5539 7-16 1-100
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Texas b
INSTRUMENTS

1-4 POST OFFICE BOX 655303 - DALLAS, TEXAS 75265



GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

INTRODUCTION

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

OPERATING CONDITIONS AND CHARACTERISTICS (IN SEQUENCE BY LETTER SYMBOLS)

Cj

Co

cPd

fmax

icc

Alce

IH
I

IoH

loL

loz

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

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

Power dissipation capacitance
Used to determine the no-load dynamic power dissipation per logic function (see individual circuit

pages): Pp = Cpd Vcc? f+Icc 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 VGG supply terminal of an integrated circuit.

Supply current change (ACT devices only)
The increase in supply current for each input that is at one of the specified TTL voltage levels
rather than 0V or Vcc.

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.

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

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

Off-state (high-impedance-state) output current (of a three-state output)

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

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

Texas J"?
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

ta

tdis

ten

th

tPHL

tPHZ

tPLH

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 three-state or open-collector output)

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

NOTE: For 3-state outputs, tdis = tpHz or tpLz. Open-collector outputs will change only if they
are low at the time of disabling so tgis = tpLH-

Enable time (of a three-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., G). For 3-
state outputs, ten = tpzH 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 = tpHL.

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

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

or tp H)-

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 three-state output) from high level

The time interval between the specified reference points on the input and the output voltage
waveforms with the three-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.

Texas {?
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

tpLZ

tpzH

tpzL

tsu

tw

VIH

ViL

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

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

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

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

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

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

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

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

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

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

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

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

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

NOTE: A minimum 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.

{ip
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

VoH

VoL

VT+

V1-—

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 applied 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, VT—.

Negative-going threshold level

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

{i’
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EXPLANATION OF FUNCTION TABLES

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

H = high level (steady state)

L = low level (steady state)

T = transition from low to high level

d = transition from high to low level
— = value/level or resulting value/level is routed to indicated destination
o= value/level is re-entered

X = irrelevant (any input, including transitions)

z = off (high-impedance) state of a 3-state-output
a.h = thelevel of steady-state inputs at inputs A through H respectively
Qp = level of Q before the indicated steady-state input conditions were established
Qo = complement of Qg or level of Q before the indicated steady-state input conditions were

established

Qn = level of Q before the most recent active transition indicated by | or T

JI1L = one high-level pulse
I = one low-level pulse

TOGGLE = each output changes to the complement of its previous level on each active transition indicated
by | or T.

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

If, in the input columns, a row contains H, L, and/or X together with T 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, Qg, or Qg), it persists so
long as the steady-state input levels and the levels that terminate indicated transitions are maintained.
Unless otherwise indicated, input transitions in the opposite direction to those shown have no effect at the
output. (If the output is shown as a pulse, 1L or "LI", the pulse follows the indicated input transition and
persists for an interval dependent on the circuit.)

Texas %
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EXPLANATION OF FUNCTION TABLES

Among the most complex function tables in this book 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 51 50| ®OCK I'lerr mGHT|A B ¢ D] %A 9 CGc Qp
L X X X X X X X X X L L L L
H X X L X X X X X X|Qao QBo Qco Qpo
H H H T X X a b ¢ d| a b c d
H L H T X H X X X X| H Qan QBn Qcn
H L H| 1 X L |x x x x| L Qan QBn Qcn
H |H L T H X |X X X X|Qpn Qocn Qpn H
H H L| 7T L X X X X X|QBn Qcn Qpn L
H L oL| x X X |X X x x|as Qo 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 clock
is shown to be active, the second line implicitly shows that no further change in the outputs will occur
while the clock remains high or on the high-to-low transition of the clock.

The third line of the table represents synchronous parallel loading of the register and says that if S1 and
SO0 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 Qp, and so forth, following a low-to-high clock transition.

The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right
serial input and the shifting of previously entered data one bit; data previously at Qa is now at Qp, the
previous levels of Qg and Qg are now at Qg and Qp respectively, and the data previously at Qp is no
longer in the register. This entry of serial data and shift takes place on the low-to-high transition of the
clock when S1 is low and S0 is high and the levels at inputs A through D have no effect.

The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift-
left serial input and the shifting of previously entered data one bit; data previously at Qg is not at Qa, the
previous levels of Qc 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 SO is low and the levels at inputs A through D have no effect.

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

The function table functional tests do not reflect all possible combinations or sequential modes.

{i,
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D FLIP-FLOP AND LATCH SIGNAL CONVENTIONS

D flip-flop and latch signal conventions

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

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

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

see (1) — (1) !
PRE —I{s 5 R —DNR —
m (L3N e | L.
NI = ST DS
D 10 6 _ - 5 —=>10 6|
o el ~—a N L6 4
LATCH LATCH
ml;’—bs ® o TR :;: R 5 5
cLK ‘—3:——->c1 - ax-2—pa
t - D ——
o3 lio _ ] 10
o L © o Ll L ©
R I pRE 2 g
FLIP-FLOP FLIP-FLOP

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

{i’
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THERMAL INFORMATION

In digital system design, consideration must be given

where

JUNCTION-TO-AMBIENT THERMAL RESISTANCE

to thermal management of components. The small Vs
size of the “small outline” package makes this even g AIR VELOCITY
more critical. Figure 1 shows the thermal resistance °| 130 T T T
of these packages for various rates of air flow. 120 — 14-PIN D PACKAGE
T T 1
The thermal resistances in Figure 1 can be used to 110 / — 16;PIN D ll’ACKAtlse
approximate typical and maximum virtual junction oo 1 y
temperatures for the EPIC™ ACL family. In general, T 400 / 205-PIN Dv}’ PACK!A GE
 the junction temperature for any device can be "E"" 24-PIN DW PACKAGE
calculated using Equation 1. 5 90
= 80|
TJ = RgJA X PT + Tp Q) S~
5 70 <] —
where —
o 3 60 ¥ [~
TJ = virtual junction temperature < \\ —
RgJA = thermal resistance, junction to free air 2 50 \\
PT = total power dissipation of the device 3 40
TA = free-air temperature L 30
2 0 100 200 300 400 500 600
The total power consumption can be determined « Air Velocity —Feet/Min
from Equation 2 for an AC device and Equation 3 for
an ACT device. FIGURE 1
PT = VceXlce + (CpdXVeoe2Xf) + Z(CLXVee2Xfo) @
PT = Vooxlice + (NXAlcoXde)l + (CpgXVee2Xf) + 2(CLXVoc2Xfo) ®

Vce = supply voltage (5 V for typical, 5.5 V for maximum) see Note 1
Icc = quiescent supply current (specified on device data sheet)
de = Power dissipation capacitance (from the device data sheet)

fi = input frequency

CL = output load capacitance

fo = output frequency

N = number of inputs driven by a TTL device
dc = duty cycle

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

NOTE 1: In system applications IcC can be minimized by keeping input voltage levels less than 1V for Vj_and greater than Vog—1 V for V|4

and input rise and fall times less than 15 ns.

EPIC is a trademark of Texas Instruments Incorporated.

TeExas
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PARAMETER MEASUREMENT INFORMATION

SERIES 54AC11XXX AND 74AC11XXX DEVICES
SERIES 54AC16XXX AND 74AC16XXX DEVICES

FROM OUTPUT
UNDER TEST

(See Note A)

CL-EOpF_]_ 500 0

LOAD CIRCUIT FOR TOTEM-POLE OUTPUTS

— — — — =VcC

—_— —_—V,
—_-\ r— cc
TIMING INPUT 50% HIGH-LEVEL 50% 50%
(See Note B) INPUT
[\ —r ) I ! 0

tsu-p| | j—tw—>
I et vee
I 4 — — — —vVcc LOW-LEVEL
INPUT
DATA INPUT 50% — o — ()
0
SETUP AND HOLD TIMES PULSE DURATION
NPUT e
i
V,
(See Note B) 50% Ve 50% Vee
| 0
| i
|

tPLH -"—N
| |

IN-PHASE | !
OUTPUT

| le—>-tpHL
tPHL—b} le—>t-tpLH
I

| VoH
OUT-OF-PHASE 50% Ve 50% Vg
OuTPUT L —VoL

PROPAGATION DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, t = 3 ns, tf = 3 ns.
For testing pulse duration: ty = 1 to 3 ns, tf = 1 to 3 ns. Pulse polarity can be either a high-to-low-to-high or low-to-high-to-low.
C. The outputs are measured one at a time with one input transition per measurement.

{i}
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PARAMETER MEASUREMENT INFORMATION

SERIES 54AC11XXX AND 74AC11XXX DEVICES
SERIES 54AC11XXX AND 74AC11XXX DEVICES

02 x Vcc
FROM QUTPUT TEST S1
O OPEN
UNDER TEST ND tPLH/tPHL OPEN
Cp = 50 pF N tpLz/tPzL 2XVce
(See Note A) I tPHZ/tPZH GND

LOAD CIRCUIT FOR THREE-STATE OUTPUTS

———" r——=Vec

TIMING INPUT
(See Note B)

— — ———Vec

HIGH-LEVEL
[} N 0 INPUT
bud e I 0
. ———
, +— ————Vec : vee
LOW-LEVEL
DATA INPUT 50% INPUT
0 —_—— e — =0
SETUP AND HOLD TIMES PULSE DURATION

— — ———Vcc
INPUT
50% V,
(See Note B) 50% Vee | cc °

| OUTPUT CONTROL Vee
tPLH-4¢— UT CONTR )—\'(50% Vee 50% Voo
9 i

IN-PHASE — ——Vou * le -———-°
. t tpLZ
ouTPUT 50% Ve ouTPUT | "ZL’: !" ’! - Voo
Y TN 1 Kl o
c 20% V
I j——tPHL $1at2 x Veg ‘ l c ! it
c
tPHL Je—»| je——tPLH (See Note C) e tpzH e tpHZ ]
OUT-OF-PHASE ! ! Vou QuTPUT | I _ _VoH
— — —=VoL S1 at GND =0
(See Note C)
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns.
For testing pulse duration: ty = 1to 3 ns, tf = 1 to 3 ns. Pulse polarity can be either a high-to-low-to-high or low-to-high-to-low.
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 input transition per measurement.

{i’
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PARAMETER MEASUREMENT INFORMATION

SERIES 54ACT11XXX AND 74ACT11XXX DEVICES
SERIES 54ACT16XXX AND 74ACT16XXX DEVICES

TIMING INPUT

(See Note B)

FROM OUTPUT
UNDER TEST

CL = 50 pF
(See Note A)

DATA INPUT 15V

1 ..
1

0
/
LOAD CIRCUIT FOR TOTEM-POLE OUTPUTS SETUP AND HOLD TIMES
————— 3v
INPUT
v
(See Note B) 1.5 | 1.5V
|
HIGH-LEVEL
INPUT
IN-PHASE
OUTPUT
LOW-LEVEL
INPUT
| | VOoH
OUT-OF-PHASE
50% V 50% V.
OUTPUT _wcc

———VouL

PULSE DURATION PROPAGATION DELAY TIMES
NOTES: A. C_ includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, ty = 3 ns, tf = 3 ns.

For testing pulse duration: ty = 1 to 3 ns, tf = 1 to 3 ns. Pulse polarity can be either a high-to-low-to-high or low-to-high-to-low.
C. The outputs are measured one at a time with one input iransition per measurement.

Texas {-’
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PARAMETER MEASUREMENT INFORMATION

SERIES 54ACT11XXX AND 74ACT11XXX DEVICES
SERIES 54ACT16XXX AND 74ACT16XXX DEVICES

FROM OUTPUT TEST 1
UNDER TEST O OPEN tPLH/tPHL OPEN
GND tpLZ/tPZL 2XVee
Cp = 50 pF 500 0 tPHZ/tPZH GND
(See Note A) I
LOAD CIRCUIT FOR THREE-STATE OUTPUTS
—_——— /—— =3V
TIMING INPUT —_—————3V

(See Note B) HIGH-LEVEL

0 INPUT

LOW-LEVEL

DATA INPUT 15V 15V INPUT
0 ' -————=0
SETUP AND HOLD TIMES PULSE DURATION
—_—— — =3V
INPUT
15V 15V
{See Note B) 5 h OUTPUT CONTROL 'Es v ’('1 5V 3v
! 1 0 (Low-level enabling) | ~————0
|
tpzL-M tpLZ
tPLH-A¢—D] I OUTPUT :" pzL | ,k' ’! ~ Ve
—_———V,
IN-PHASE I ' OH WAVE:°“"\;‘ 1 || \50% veel 3(20% Vee
OUTPUT 50% Vge St1at2 x é:)c | | : = -Vou
| — Vv, (See Note o tPzH M je tpHz »
| e OuTPUT | \__ _VoH
tPHL — je——tPLH WAVEFORM 2 Yo Voo ’kso% Vee
[ S1 at GND =0
(See Note C)

OUT-OF-PHASE | Vou
ol 50% V 50% V
OUTPUT cc ff;L

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Ci includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 Q, t, = 3 ns, tf = 3 ns.
For testing pulse duration: ty = 1 to 3 ns, tf = 1 to 3 ns. Pulse polarity may be either a high-to-low-to-high or low-to-high-to-low.
. 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.
The outputs are measured one at a time with one input transition per measurement.

(9]
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PARAMETER MEASUREMENT INFORMATION

SERIES SN54BCT25XXX AND SN74BCT25XXX DEVICES

R1
FROM OUTPUT TEST
UNDER TEST POINT
L R2
(See Note A)
LOAD CIRCUIT
OUTPUT CONTROL 3v
DATA INPUT 1.5V 1.5V
(See Note B) (See Note B) A . ov
Lo
tpz ¥ .
1tz e
R |
IN=PHASE WAVEFORM 1 N\ 7 35V
- [ 1 Y.
OUTPUT (See Note C) P\ - { VoL
tozy =¥ e 03V
thuz—»  * vy
WAVEFORM 2 ! . _‘L OH
(See Note C) dS 0.3V
OUT-OF-PHASE M 1sv  Laisy 00 weeRoe b /2 oV

OUTPUT

VOLTAGE WAVEFORMS
VOLTAGE WAVEFORMS ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS
PROPAGATION DELAY TIMES

NOTES: A. C_ includes probe and jig capacitance.

B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 , t = 3ns, tf = 1t0 3
ns. For testing pulse duration: tr = 1to 3 ns, tf = 1 to 3 ns. Pulse polarity can be either a high-to-low-to-high or low-to-high-to-
low.

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 input transition per measurement.

{ip
Texas
INSTRUMENTS

POST OFFICE BOX 655303 » DALLAS, TEXAS 75265 117



PARAMETER MEASUREMENT INFORMATION

SERIES SN54BCT8XXX AND SN74BCT8XXX DEVICES

7V

S1 L
R1
FROM OUTPUT TEST

UNDER TEST T
C

R2
(See Note A)

LOAD CIRCUIT 1 ALL OUTPUTS EXCEPT FOR ERROR FLAG

. 3V HIGH-LEVEL : (- -~ -3V
':' _i ______ 0 V '4,___ tw‘_’l
s h -’: ) ) X
DATA | it A A
INPUT 1.5V 1.5V ' ! 3V
ov LOW-LEVEL 1.5V 1.5V
INPUT A L ..oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES PULSE DURATIONS
3v
OUTPUT
INPUT 1.5V 1.5V
/ CONTROL . cie Y ov
1 1 1
. tpz > =
b . . " tPLz—"I _‘N"
C WAVEFORM 1 Nisv /% ~35V
IN=PHASE ' Lisv, \-1.5V (See Note B) PN Y Vo
OUTPUT ! [F1S Vo N 1o\ 3
' VoL tpzy - X 0.3V
oy > oy [PHZ R ﬁ__} v
: 1 v WAVEFORM 2 ' F OH
. , oH (See Note B) 1.5V 0.3V
OUT=-0F=PHASE 1.5V t5v. - T TTTTT==" ~0 V
OUTPUT , :
"""" VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS

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

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

Texas ‘Q‘
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PARAMETER MEASUREMENT INFORMATION

SERIES SN54ACT8XXX AND SN74ACT8XXX DEVICES

02X Ve
FROM OUTPUT © OPEN
UNDER TEST GND SWITCH POSITION TABLE
C_ =50pF 500 o I TEST S1
(See Note A) 1 tPLH/tPHL Open

= tPLZ/tPZL 2xVce
tPHZ/tPZH GND

TIMING p 3v HIGH=-LEVEL e Ot 3v
INPUT 7 1,§_V____ ov INPUT 4 1.5V \ 1.5V0V
i ' ] ]
s, ! !
| —---3V — tyy—»
foaa 70‘ 15V 5& 15V - vl sy
ov Low-LEVELU
INPUT N~ 7 . ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES PULSE DURATIONS
3V
OUTPUT Y
INPUT 1.5V 1.5V
CONTROL h s v oV
tpzL ¥ |
IR S
[ [
WAVEFORM 1 N sy 7 35V
IN=PHASE (See Note B) 17\ ' 1 Y.y
OUTPUT ] _L oL
tozy = e ! 0.3V

t|=Hz—>| ﬂ-}
Vou
WAVEFORM 2 15V S
(See Note B) 1SV N o3V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS

OUT=OF=PHASE
OUTPUT

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.
B. 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.
C. Input pulses are supplied by generators having the following characteristics:
PRR < 10 MHz, Zg = 50 Q, tr = 3 ns, tf = 3 ns.
D. The outputs are measured one at a time with one input transition per measurement.
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PARAMETER MEASUREMENT INFORMATION

SERIES SN64BCT8XXX DEVICES

S1

R1

FROM OUTPUT TEST
UNDER TEST POINT

cL R2
(See Note A)

LOAD CIRCUIT 1 ALL OUTPUTS EXCEPT FOR ERROR FLAG

. 3V HIGH-LEVEL - - - - 3v
ﬁ:‘;ﬁ? 15V INPUT fisv 15V ov
-:--t—-‘——"ov "—“fw-‘—’l
;*tsu*f‘_ h»
DATA -3V {‘_‘W—’:
INPUT 1.5V 1.5V ! ' 3V
ov LOW-LEVEL 1.5V 1.5V
INPUT A b ..oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES PULSE DURATIONS
3v
OUTPUT
INPUT 1.5V 1.5V
CONTROL _SK_‘ Lo ov
tpz ¥
1tz
[N U [
WAVEFORM 1 sy Y m3SV
IN=PHASE (See Note B) 1\ " ! Y- VoL
OUTPUT ' Y
tpzy = e ! 0.3V
tP|-|z—>n - 4
: Vou
WAVEFORM 2 5V L
OUT-OF—PHASE (See Note B) Z1SV N 0.3V
ouTPUT ~OV
VOLTAGE WAVEFORMS
VOLTAGE WAVEFORMS ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS

PROPAGATION DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 2, tr < 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 input transition per measurement.

{i’
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PARAMETER MEASUREMENT INFORMATION

SERIES SN54FXXX AND SN74FXXX DEVICES

FROM OUTPUT TEST 7V (tpzL tprzs 0.C.)
UNDER TEST POINT

¢ R
L 1 o OPEN
St (ALL OTHER)

(See Note A)

= R
FIGURE 1. LOAD CIRCUIT FOR FROM OUTPUT TEST
TOTEM-POLE OUTPUTS UNDER TEST POINT
(See Note A) a R2

R =R1=R2

FIGURE 2. LOAD CIRCUIT FOR THREE STATE
AND OPEN-COLLECTOR OUTPUTS

TIMING p 3V HIGH=-LEVEL | [ = = = 3v

INPUT /- 185y ___ ov PULSE 1.5V 1.5VA ov
¢ l —ty—»
,ﬂ- su ¥ ! 3y (See Note C) . X
le - - - —— —

l::a# %1.5v 5&1.5v , w X sv
ov LOW-LEVEL ™ X415V 1.5V

PULSE b AR YY)

B. PULSE WIDTHS

A. SETUP AND HOLD TIMES

OUTPUT sy
CONTROL !
INPUT
(See Note C) (LOW-LEVEL 1.5V 15V
ENABLE) = booos ov
tezu %
E‘“pLH h 5 ! tPLZ—’: —
_____ -l -
IN-PHASE ; P . | WAVEFORM 1 T\ e 3.5V
ouTPUT ! 1SV N5V (See Notes B and E) : L royg,
! , ) ) Vo tpzy — i : , L0.3 v
* o > hil T "PHz—h ﬂ-} v
X ' Vo WAVEFORM 2 Lo r OH
OUT-OF—-PHASE 15V 1.5V (See Notes B and E) RN 0.3V
OUTPUT ' ' ov

D. THREE-STATE OUTPUT ENABLE TIMES
C. PROPAGATION DELAY TIMES

NOTES: A. C includes probe and jig capacitance.
B. 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.
C. All input pulses have the following characteristics; PRR = 1 MHz, t = t; < 2.5 ns, duty cycle = 50%.
D. When measuring propagation delay times of three-state outputs, switch S1 is open.
E. The outputs are measured one at a time with one input transition per measurement.
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PARAMETER MEASUREMENT INFORMATION

SERIES SN54BCTXXX AND SN74BCTXXX DEVICES

o7V

FROM OUTPUT
UNDER TEST

€, =50pF T

LOAD CIRCUIT FOR OUTPUTS

OUTPUT
INPUT CONTROL
(LOW=LEVEL
ENABLING)
OuTPUT OUTPUT
VoL WAVEFORM 1
S1 AT 7V
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES
OuTPUT
WAVEFORM 2
S1 AT GND
VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES
’ -3V —t,—n
TIMING INPUT X.s v X \ 3v
'
\ —ov X1 S5V X1 S5V
sy de—th— ' ' ov
: : —Vou VOLTAGE WAVEFORMS
DATA INPUT ><1.5 v ><1-5 v PULSE DURATION

—VoL

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

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

{ip
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PARAMETER MEASUREMENT INFORMATION

SERIES SN55ALSXXX AND SN75ALSXXX DEVICES

4V

90% 90%

A INPUT

Y OUTPUT

F OUTPUT

NORMAL
OPERATION

DRIVER
SHORT
CIRCUIT
OPERATION

NOTE: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle =

tf < 6 ns, Zoyt = 50 Q.

TESTING F
= € =15pF
I (See Note A)

Y OUTPUT B g
-50 pF &
: Se Noke 4 CLOSE FOR  F OUTPUT

NOTE: A. CL includes probe and stray capacitance.

50%, tr < 6 ns,

Texas b
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PARAMETER MEASUREMENT INFORMATION

SERIES SN54S10XX AND SN74S10XX DEVICES

500 45040

PULSE SAMPLING
(See Note A) | ;r\ERATOR 0SCILLOSCOPE | (See Note B)

l DUT I

- Y - v - -
Ut puLse 3% 7 f outpuT M - Vg
(See Note A) 10z < WAVEFORM

% =, | (See Note B)

i I
=
1
- _PULSE ' SAMPLING
(See Note ©) | gengRATOR ! 1) Ie osciLLoscope | (See Note B)
]
t—
1
INPUT PULSE /

]

1

(See Note C) 0% -\~
\ OUTPUT
90% -- WAVEFORM

(See Note B)

IRM(REC)
NOTES: A. The input puise is supplied by a pulse generator having the following characteristics: tr = 20 ns, Zoyt = 50 @, fpR = 500 Hz,
B. ?’:2 ?;‘::?urw%\?;f.orm is monitored by an oscilloscope having the following characteristics: tr < 350 ps, Rjn = 50 Q,
C. '(I';lire :ipitspzrs‘e is supplied by a pulse generator having the following characteristics: t = 0.5 ns, Zoyt = 50 , tw = < 50 ns,
duty cylce <0.01.
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PARAMETER MEASUREMENT INFORMATION

SERIES SN54ABTXXX AND SN74ABTXXX DEVICES

o7V

FROM OUTPUT
UNDER TEST

LOAD CIRCUIT FOR OUTPUTS

--------- 3v
INPUT ' 15V . 15V
X X ov
—>tpy > oy i
: - Vo
OUTPUT 50% - 50%
' ' VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

3v
TIMING INPUT Xﬁ v
X ov
ety —>e—th—»
' , Vou
DATA INPUT X1.5 v X1 S5V

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

NOTES: A. CL includes probe and jig capacitance.

TEST S1
tPLH/tPHL OPEN
tPLZ/tPZL v

tPHZ/tPZH GND

OUTPUT
CONTROL
(LOW=LEVEL
ENABLING)

OUTPUT
WAVEFORM 1
S1 AT 7V

OUTPUT
WAVEFORM 2
S1 AT GND

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

—t,—»
. . 3v

><1.5v XI.SV
' ' ov

VOLTAGE WAVEFORMS
PULSE DURATION

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

tf = 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one input transition per measurement.
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PARAMETER MEASUREMENT INFORMATION

SERIES SN54ASXXX AND SN74ASXXX DEVICES

FROM OUTPUT TEST ' VCC 7V
UNDER TEST —l—-—#———‘ POINT L
CL »[ RS R, st D, R=R1=R2
(See Note A) 4 FROM OUTPUT TEST
= UNDER TEST POINT o
LOAD CIRCUIT FOR o FONbeR TeST romt
INDI ST OIN
BI-STATE (See Note A)I . e
TOTEM-POLE OUTPUTS = (See Note Alj
LOAD CIRCUIT FOR =
OPEN-COLLECTOR OUTPUTS

NOTE: A. Cy includes probe and jig capacitance.

TIMING , 35V

INPUT
. ' th
A

! - -~ 35V
DATA
INPUT 7(1.3v 55(1.3v

03V

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

INPUT 1.3V 1.3V
'

: .
tou i€

IN-PHASE N m- - Vou
- 1
Py ' 7!( 1.3V Sk 1.3V

VoL

I
tpHL > —Htpy
OUT-OF~PHASE ' ' Vou
OUTPUT %1.3 v % 1.3V
(See Note D) -=--- VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

LOAD CIRCUIT FOR
THREE-STATE OUTPUTS

HIGH-LEVEL TR S 35V
PULSE £1. 3V O

— ty—>

oy
1 1

LOW~LEVEL 1.3V 1.3V sV
PULSE - 03V

VOLTAGE WAVEFORMS
PULSE DURATIONS

OUTPUT
CONTROL
(LOW-LEVEL
ENABLING)

WAVEFORM 1
S1 CLOSED
(See Note B)

WAVEFORM 2
S1 OPEN
(See Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

NOTES: B. 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.
C. All input pulses have the following characteristics: PRR < 1 MHz, t; = tf = 2 ns, duty cycle = 50%.
D. When measuring propagation delay items of 3-state outputs, switch S1 is open.
E. The outputs are measured one at a time with one input transition per measurement.

Texas
INSTRUMENTS

Q’ .

1-26 POST OFFICE BOX 655303 - DALLAS. TEXAS 75265



PARAMETER MEASUREMENT INFORMATION

SERIES SN10KHT ECL-TO-TTL TRANSLATOR

7V
OPEN SWITCH POSITION TABLE
St TEST s1
tPLH Open
R1 tPHL Open
FROM OUTPUT TEST . tPzH Open
UNDER TEST POINT tpzL Closed
CL R2 tPHZ Open
(See Note A) tPLZ Closed
LOAD CIRCUIT

HIGH-LEVEL fr— Tt =890 mVv
INPUT 50% 50% 1690 mV

- m
ECL INPUT
(See Note C)

1 ]
LOW~LEVEL 507 Loon 890 mV
INPUT ALY b -1690 mV

VOLTAGE WAVEFORMS
PULSE DURATION

OUT=OF=~PHASE
TTL OUTPUT

IN-PHASE OUTPUT

TIL OUTPUT CONTROL 3v
(LOW-LEVEL 1.5V 15V
ENABLING) = bm-mes ov

VOLTAGE WAVEFORMS tpy P -
ECL-INPUT PROPAGATION DELAY TIMES i

. . OUTPUT - - - 35V
t— > et WAVEFORM 1 AR l(_{,_ v
o oy (See Note D) \ = oL
0.3V

e S =880 mv toon e
TIMING Lsox ' s0% PZH > S .
INPUT 4 3 d PHZ—®
20% 20% , e
! =-1690 mV OUTPUT \ Y- Von
' WAVEFORM 2 15V {
. 3 7 : 0.3V
ﬁ"su":‘_ t—! (See Note D) 0o /" ______2 oy
"%I.? VOLTAGE WAVEFORMS
TTL ENABLE AND DISABLE TIMES
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
NOTES: Cy includes probe and jig capacitance.

For TTL inputs, input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q,
tr < 25ns, tf < 2.5ns.

For ECL inputs, input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q,
tr < 1.5ns,tf < 1.5ns.

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.
E. The outputs are measured one at a time with one transition per measurement.
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PARAMETER MEASUREMENT INFORMATION

SERIES SN100KT ECL-TO-TTL TRANSLATOR

7V
1/ OPEN
R1
FROM OUTPUT TEST
UNDER TEST POINT
c R2

(See Note A)

LOAD CIRCUIT

adhat’

ECL INPUT
(See Note C)

OUT~OF~PHASE
TTL OUTPUT

IN~PHASE
TTL QUTPUT

VOLTAGE WAVEFORMS
ECL-INPUT PROPAGATION DELAY TIMES

L e - ey
!

' ! 1
TMING ' FBo% Bo% %, 950 mv
INPUT 2wz L 27 RN Len
. . ~1690 mV

DATA
INPUT

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

NOTES: A. CL includes probe and jig capacitance.

SWITCH POSITION TABLE

TEST S$1

tPLH Open
tPHL Open
tpzH Open
tPzL Closed
tPHZ Open
tPLZ Closed

HIGH=LEVEL e \son 950 ™Y
INPUT 3 1690 mV

—— tyy——>
1 1
LOW=-LEVEL \ 50% Loon 250 mV
INPUT ) SR Shgtt -1690 mV
VOLTAGE WAVEFORMS
PULSE DURATION
OUTPUT
3v
CONTROL
-(LOW=LEVEL 1.5V 1.5V
ENABLING) Ryt ov
ez - )
1)tz
OUTPUT oo 35V
WAVEFORM 1 VX155V, Xy
(See Note D) \ 3 oL
tpzy - : , 0.3V
tewz— 4
OUTPUT : =Y Vou
WAVEFORM 2 1.5V g
(See Note D) TN :‘3 A

VOLTAGE WAVEFORMS
TTL ENABLE AND DISABLE TIMES

B. For TTL inputs, input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q,

tr < 25ns,t < 25 ns.

. For ECL inputs, input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q,

tr < 0.7ns,tf < 0.7 ns.

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

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

. The outputs are measured one at a time with one transition per measurement.
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PARAMETER MEASUREMENT INFORMATION

SERIES SN100KT TTL-TO-ECL TRANSLATOR

FROM OUTPUT UNDER TEST
% 50 &

-2V
OUTPUT LOAD CIRCUIT
TIMING . 3v HIGH-LEVEL HS v
INPUT _ﬂ ov INPUT 18V 1SV ov
1

B th
PRS0

| .
DATA 3V ) )

7}‘ 15V 5& 15V
INPUT oV LOW-LEVEL \ / 3

INPUT h- fo--.0V

SETUP AND HOLD TIMES PULSE DURATION

INPUT
(See Note A)

IN=PHASE
OUTPUT

OUT=OF=PHASE
OUTPUT

INPUT
(See Note B)
=1690 mV

' 1
IN-PHASE 80% ¢ [ S Vou
oUTPUT 50% :
(Ses Note C) 20% . - v
oL
OUT-OF-PHASE Vou
oUTPUT
(See Note C)
VoL

ECL-INPUT PROPAGATION DELAY TIMES

I

NOTES: A. For TTL inputs, input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q,
tr < 25ns, tf < 25ns.

B. For ECL inputs, input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 9,
tr < 0.7 ns, tf < 0.7 ns.

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

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

{ip
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PARAMETER MEASUREMENT INFORMATION

SERIES SN10KHT OCTAL TTL-TO-ECL TRANSLATOR

FROM OUTPUT UNDER TEST
% 500

-2v
OUTPUT LOAD CIRCUIT
[ ST RS e,
e ! !
A Xisv ! VT
ov LOW"',-E‘{?E \1SV_15v/ ov
SETUP AND HOLD TIMES PULSE DURATION

INPUT
(See Note A)

IN=PHASE
OUTPUT

OUT=OF=PHASE
OUTPUT

INPUT
(See Note B)

IN-PHASE
OUTPUT
(See Note C)

OUT-OF-PHASE
OUTPUT
(See Note C)

ECL-INPUT PROPAGATION DELAY TIMES

NOTES: A. For TTL inputs, input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 Q,
tr <25ns, tf < 25ns.
B. For ECL inputs, input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zog = 50 (),

tr <15ns,tf < 1.5ns.
C. Waveform 1 is for an output with internal conditions such that the output is high except when disabled by OE.
D. The outputs are measured one at a time with one input transition per measurement.
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PARAMETER MEASUREMENT INFORMATION

SERIES SN10KHT ECL-TO-TTL TRANSLATORS WITH OPEN-COLLECTOR OUTPUTS

7V
R1
FROM OUTPUT TEST
UNDER TEST POINT
c R2
(See Note A)
LOAD CIRCUIT
3V
INPUT
(See Note B)
ov INPUT
(See Note C)
Vou
IN=PHASE
ouTPUT IN-PHASE
VoL ouTPUT
: : Vo
OUT=-OF =PHASE 1.5V 1.5V
output N\ _____ [t VoL  OUT=OF=PHASE
OUTPUT
TTL-INPUT PROPAGATION DELAY TIMES ECL-INPUT PROPAGATION DELAY TIMES

NOTES: A. CL includes probe and jig capacitance.
B. For TTL inputs, input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 Q,

tr <25ns, tf < 25ns.

C. For ECL inputs, input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q,
tr <1.5ns,tf < 1.5 ns.

D. The outputs are measured one at a time with one iransition per measurement.
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PARAMETER MEASUREMENT INFORMATION

SERIES SN10KT ECL-TO-TTL TRANSLATORS WITH OPEN-COLLECTOR OUTPUTS

7V
R1
FROM OUTPUT TEST
UNDER TEST _L POINT
c, R2
(See Note A)
LOAD CIRCUIT
3v
INPUT
(See Note B)
ov INPUT
(See Note C)
Vou
IN=PHASE
ouTPUT IN=PHASE
Vou OUTPUT
: : Vou
OUT~OF=PHASE 15V 15V
outpur N\ ___ [t VoL OUT=0F-PHASE

VOLTAGE WAVEFORMS
TTL-INPUT PROPAGATION DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.

OUTPUT

VOLTAGE WAVEFORMS
ECL-INPUT PROPAGATION DELAY TIMES

B. For TTL inputs, input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q,

tr < 25ns,tf < 25 ns.

C. For ECL inputs, input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q,

tr <0.7ns, tf < 0.7 ns.

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

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

List of Applicable Data Books:

AC and ACT Devices Advanced CMOS Logic Data Book SCAD001B

Advanced Logic Advanced Logic and Bus SCYDO001
Devices Interface Logic Data Book

AS and ALS Devices ALS/AS Logic Data Book SDAD001B

BCT Devices BiCMOS Bus Interface Logic Data Book ~ SCBD001A

F Devices F Logic (54/75F) Data Book SDFDO001A

HC and HCT Devices High-Speed CMOS Logic Data Book SCLD001C

Std TTL, LS, and S Devices ~ Standard TTL Logic Data Book SDLDO001A

Contents

Page

GATES ... 1-35

Positive-NAND Gates ........................ .. .ol 1-35

Positive-ANDGates ...l 1-36

Positive-OR/NORGates ....................coiiiiiiiiiinn, 1-36

OR/NORGAteS............cooiviiiiiiiiiiii i 1-37

AND/NORGates .............c.oviiiiiiiiiii it 1-37

Hex inverters/noninverters 1-37

BUFFER/DRIVERS AND BUS TRANSCEIVERS ..................... 1-38

Drivers ... ... . 1-38

BusTransceivers. ... ...t 1-39

MOS Memory Drivers/Transceivers............................. 1-41

TESTABILITY BUS INTERFACECIRCUITS . ........................ 1-42

SCOPE™ Testability Circuits (3-StateOutput) . ................... 1-42

FLIP-FLOPS/LATCHES ...... ... ...t 1-42

FlIp-FIOPS . . .. ..o 1-42

Latches. ... ... 1-44
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FUNCTIONAL INDEX

Contents (continued)
Page
REGISTERS ... ...ttt e e eans 1-46
ShiftRegisters ...l 1-46
RegisterFiles ... 1-46
COUNTERS ......ootiiiitiiiiiiniiit it eninanes 1-47
Synchronous Counters-Positive-Edge Triggered ................ 1-47
Asynchronous Counters (Ripple Clock)-Negative-Edge
Triggered . ... ...t e 1-48
8-Bit Binary Counters with Registers ........................... 1-48
DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS ..... 1-49
Encoders/Data Selectors/Multiplexers ......................... 1-49
Decoders/Demultiplexers 1-50
Shifters............oooiiiiiiiiiiiiii i e 1-50
COMPARATORS AND PARITY GENERATORS 1-51
Comparators. ............oooeneniienenennes 1-51
Address Comparators ....... 1-52
Parity Generators/Checkers ................. .. 1-52
Fuse-Programmable Comparators ............ .. 1-52
ARITHMETIC CIRCUITS AND FIFO MEMORIES. . . 1-53
ParallelBinary Adders ................cocoiiiiiiiiiiiiiiinnn, 1-53
Accumulators, Arithmetic Logic Units, Look-Ahead Carry
GENEFAOrS ... ...oitiniiiii ittt 1-53
First-In First-Out Memories (FIFOs) ........................... .. 1-53
CLOCKDRIVERCIRCUITS ...... ... ...t 1-54
ClockDriver ... ... e 1-54
ECLTRANSLATORS. ........ciiiiiiiiiiiiiiiiiiii s 1-54
ECL-to-TTL or TTL-to-ECL Translators.......................... 1-54
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FUNCTIONAL INDEX

GATES
Positive-NAND Gates
TECHNOLOGY
DESCRIPTION OuTPUT TYPE ALS AS F HC HCT AC ACT BCT ABT
8-Input '30 . . . °
11030 ° .
13-Input ‘133 ° .
Dual 2-Input '8003 °
Dual 4-Input ‘11013 . A
'20 o ° .
'40 . °
1020 o
11020 [ .
Triple 3-Input 10 . . . .
1010 °
‘11010 o .
Quad 2-Input '00 ° . ° ° °
‘11000 ° °
'37 o °
oC '38 ° .
132 .
11132 A A
1000 . .
Hex 2-Input ‘804 o .
'1804 ° .
Dual 4-Input oC 22 )
Triple 3-Input oC 12 °
Quad 2-Input oC ‘01 o °
oc ‘03 . 3
oC ’1003 o
NOTES:
e Product available in technology indicated
4 New Product planned in technology indicated
+p
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FUNCTIONAL INDEX

GATES (continued)

Positive-AND Gates
TECHNOLOGY
DESCRIPTION OUTPUT TYPE ALS AS HC HCT AC ACT BCT ABT
Triple 3-Input oC '15 3
Quad 2-Input oC '09 ° °
'7001 .
Dual 4-Input 21 ° ° °
‘11021 ° 3
Triple 3-Input 11 . [} .
11011 ] L)
Quad 2-Input '08 o . ° .
‘1008 ° .
‘11008 . .
Hex 2-Input '808 . . .
1808 ) .
Positive-OR/NOR Gates
) TECHNOLOGY
DESCRIPTION OUTPUT TYPE ALS AS e HOT AC ACT BCT ABT
Triple 3-Input '4075 [
Quad 2-Input '32 . 3 . .
1032 ° 3
11032 . .
Quad 2-Input 7032 o
Hex 2-Input '832 o . .
1832 ° [}
Dual 4-Input '4002 .
Dual 5-Input '260
Triple 3-Input 27 ° . .
11027 ° °
Quad 2-Input '02 ° ° ° °
'28 o
oc '33 .
'36 .
1002 .
‘1036 .
7002 .
11002 L) .
Hex 2-Input '805 . ° °
1805 . °
NOTES:
® Product available in technology indicated
4 New Product planned in technology indicated
+*p
TExas
INSTRUMENTS
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FUNCTIONAL INDEX

GATES (continued)
OR/NOR Gates
TECHNOLOGY
DESCRIPTION OUTPUT | TYPE IS [ As | F | HC | HCT | AC | ACT | BCT | ABT
8-Input '4078 o
Quad 2-Input '86 L] . o °
Exclusive OR Gates with '11086 . .
Toten-Pole Outputs '386 .
Quad 2-Input ocC 136 . .
Exclusive OR Gates
Quad 2-Input ‘810 . °
Exclusive-NOR Gates '7266 .
Quad 2-Input oC ‘811 .o °
Exclusive-NOR Gates
AND-NOR Gates
TECHNOLOGY
DESCRIPTION | OUTPUT | TYPE g T 7g HC | HCT | AC | ACT | BCT | ABT
4-Wide 4-2-3-2 '64
Input 11064 A A
Dual 2-Wide '51 °
2-Input, 3-Input 11051 A A
INVERTING/NONINVERTING BUFFERS
Hex Inverters/Noninverters
TECHNOLOGY
DESCRIPTION | OUTPUT | TYPE '/ T as [ F | HC | HCT | HCU | AC | ACT | BCT | ABT
Hex Inverters '04 ° ° . . 3 .
11004 . o
ocC '05 ° °
14 .
11014 A A
1004 . .
1005 °
Hex Noninverters '34 . 3
'11034 ° o
oC '35 .
1034 L] o
oC 1035 o
NOTES:
@ Product available in technology indicated
4 New Product planned in technology indicated
+i
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FUNCTIONAL INDEX

BUFFER/DRIVERS AND BUS TRANSCEIVERS

Drivers
TECHNOLOGY
DESCRIPTION OUTPUT TYPE ALS AS HC HCT AC ACT BCT ABT
Quad Buffers/ 3s 125 . .
Drivers 3s '126 [ L
Noninverting Hex 3s '365 .
Buffers/Drivers 3s '367 o
Inverting Hex 38 '366 .
Buffers/Drivers 38 '368 [
Noninverting 3s 241 . ° . ) o A
Octal ‘11241 . .
Buffers/Drivers 25241
‘244 o . . ° A
‘11244 . .
1244 .
'25244 A
'465 .
'541 o ° ] o A
oC 757 . . .
'760 . . .
'25760 A
Inverting Octal 3s 240 ] . . . . A
Buffers/Drivers 11240 . .
1240 .
'25240 A
'466 .
'540 . . . . A
ocC '756 ] B A
'763 ) .
Inverting and 3s '230 o
Noninverting Octal oC '762 (]
Buffers/Drivers
Noninverting 10-Bit 38 '11827 ° L4
Buffers/Drivers 29827 . . A
Inverting 10-Bit 3s '11828 ° [
Buffers/Drivers 29828 . .
Noninverting 16-bit 3s 16244 4 L]
Buffers/Drivers
Inverting 16-bit 38 16240 A .
Buffers/Drivers
Noninverting 18-bit 3s 16825 A A
Buffers/Drivers
Inverting 18-bit 3s 16826 A A
Buffers/Drivers
Noninverting 20-bit 3s '16827 A A
Buffers/Drivers
Inverting 20-bit 3s ‘16828 A A
Buffers/Drivers
NOTES:

e Product available in technology indicated
4 New Product planned in technology indicated
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FUNCTIONAL INDEX

Drivers (continued)

BUFFER/DRIVERS AND BUS TRANSCEIVERS (continued)

TECHNOLOGY
DESCRIPTION | OUTPUT | TYPE g T 3g HC | HCT | AC | ACT | BCT | ABT
Octal Buffers/ '746 .
Drivers with Input '747 .
Pull-up Resistors
Bus Transceivers
TECHNOLOGY
DESCRIPTION OUTPUT | TYPE —iis T as HC | HCT | AC | ACT | BCT | ABT
Noninverting Quad ocC '759 .
Transceivers 3s '243 . . .
Inverting Quad oC '758 .
Transceivers 3S '242 . . .
Noninverting 3s '245 o . . ° . A
Octal Transceivers '1245 [
‘11245 . .
25245 O
oC '621 °
3s '623 o ° . . o A
‘11623 ° .
0OC/38 '639 ° .
ocC '641 . .
3s '645 . . . .
3s 1640 .
'1645 °
Inverting 3s '620 . . . D
Octal ‘11620 . .
Transceivers 25620 A
oc '622 .
0OC/3s '638 . °
3s '640 . . . ° . A
11640 ® .
25640 A
oc '642 ° o A
25642 .
True and 3s '643 (] o .
Inverting Octal ‘11643 . .
Transceivers (o] '644 [
Noninverting 9-Bit 3s 11863 A A
Transceivers 29863 . .
Inverting 9-Bit 3s '11864 A A
Transceivers 29864 [ .
Noninverting 10-Bit 3s 11861 A A
Transceivers 29861 ° (]
Inverting 10-Bit 38 11862 A A
Transceivers '29862 ° .
Noninverting 16-Bit 3s 16245 . .
Transceivers 16623 A A
NOTES:

e Product avaitable in technology indicated
4 New Product planned in technology indicated
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FUNCTIONAL INDEX

Bus Transceivers (continued)

BUFFER/DRIVERS AND BUS TRANSCEIVERS (continued)

TECHNOLOGY
DESCRIPTION ouTPUT TYPE ALS AS HC HCT AC ACT BCT ABT
Inverting 16-Bit 3s 16640 .
Transceivers 16620 . A
Noninverting 18-Bit 3s 16863 A A
Transceivers
Inverting 18-Bit 3s 16864 A A
Transceivers
Noninverting 20-Bit 3s 16861 A A
Transceivers
Inverting 20-Bit 3s 16862 A A
Transceivers
Noninverting 3s '643 . A
Octal Registered 11543 A A
Transceivers '646 . . . ° . A
'11646 [ ]
'25646 A
ocC '647 .
3S 662 . . ° ° . A
'11652 ° .
'25652 A
0OC/38 '653
'654 o
3S 12952 A A
Inverting Octal 3s '544 . A
Registered 11544 A A
Transceivers '648 . . . . A A
11648 ° °
'651 ° ° . ° A A
11651 A A
'2953 A A
Noninverting 3s 16470 A A
16-Bit Registered 16543 A .
Transceivers 16646 A .
16652 A .
16952 A A
Inverting 3s 16471 A A
16-Bit Registered '16544 A .
Transceivers 16648 A A
16651 A A
16953 A A
Noninverting 3s 16472 A A
18-Bit Registered 16474 A A
Transceivers
Inverting 3s 16473 A A
18-Bit Registered ‘16475 A A
Transceivers
NOTES:
o Product available in technology indicated
4 New Product planned in technology indicated
+p
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FUNCTIONAL INDEX

Bus Transceivers (continued)

BUFFER/DRIVERS AND BUS TRANSCEIVERS (continued)

TECHNOLOGY
DESCRIPTION ouTpuT TYPE ALS AS F HC HCT AC ACT BCT ABT
8-/9-Bit Bus 3s '657 A A A
Transceivers 11657 A A
with Parity '658 . .
Checker/ '659 [ o
Generator '664 .
'665 .
3S/0C 11833 A A
29833 . °
'11834 A A
'29834 .
11853 A A
29853 . [
‘11854 A A
'29854 o o
Universal 3s 11852 A A
Transceivers/ '856 .
Port Controllers '877 °
MOS Memory Drivers/Transceivers
TECHNOLOGY
DESCRIPTION OUTPUT TYPE ALS AS F HC HCT AC ACT BCT ABT
Octal 3s '2623 L)
Transceivers 2640 [
w/ Series '2645 .
Resistors on
Output
Octal Buffers/ 3s 2240 .
Drivers w/ 2241 °
Series Resistors 2244
on Output 2540
'2541
Octal 3s '2245 A
Bidirectional
Transceiver w/
Series Resistors
on A-port
Octal Latch w/ 3s '2574 A
Series Resistors
on Output
10-Bit Buffers/ 3s 2827 (]
Drivers w/ ‘2828 L4
Series Resistors
11-Bit Buffers/ 38 '2410 A
Drivers w/ ‘2411 A
Series Resistors
NOTES:
o Product available in technology indicated
4 New Product planned in technology indicated
+p
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FUNCTIONAL INDEX

TESTABILITY BUS INTERFACE CIRCUITS
SCOPE™ Testability Circuits (3-State Output)

TECHNOLOGY
DESCRIPTION | OUTPUT | TYPE g T a5 [ F | HC | HCT | AC | ACT | BCT | ABT
Octal Buffer/ 3s '8244 .
Driver
Octal 3s '8245 .
Transceiver
Octal 3s '8373 .
Transparent
Latch
Octal Flip-Flop 3s '8374 °
FLIP-FLOPS/LATCHES
Flip-Flops
TECHNOLOGY
DESCRIPTION OuTPUT TYPE ALS AS F HC HCT AC ACT BCT ABT
Dual J-K Edge '73 [
Triggered '76 [
107 .
109 . . . .
‘11109 [ .
112 . . °
‘11112 ° °
113 o 3 .
114 . .
Dual D-Type '74 ° e . . .
‘11074 ° .
Dual D-Type '7074 .
with 2-Input '7075 .
NAND/NOR Gates '7076 .
Dual 4-Bit '874 ° B
D-Type '11874 ° .
Edge-Triggered '876 L] .
3s '878 ° .
'879 .
Quad D-Type 173 .
'175 ° o . .
11175 . .
'379 ° °
11379 . A
Hex D-Type 174 . . A .
11174 A A
'378 A L]
11378 A A
Octal D-Type 3-S '374 ° . ° ° . ° A
True Data '11374 . )
'574 ° ° A ° . A A
NOTES:

o Product available in technology indicaied
4 New Product planned in technology indicated
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FUNCTIONAL INDEX

FLIP-FLOPS/LATCHES (continued)
Flip-Flops (continued)

TECHNOLOGY
DESCRIPTION OUTPUT TYPE ALS AS F HC HCT AC ACT BCT ABT
Octal D-Type True '273 o A . o
Data with Clear ‘11273 A A
3-8 '575 . .
'874 . .
'878 . [
Octal D-Type True '377 o O ° A
Data with Enable 11377 . .
Octal D-Type 3-S '534 . . . . . ) A
Inverting '11534 . .
'564 o . ° ° A
'576 . .
'826 °
‘11826 A A
29826 [ A
Octal Dual Ranked 3-8 '4374 .
True Data 11478 A A
Octal Inverting 3-8 '577 . .
with Clear '879 . .
Octal Inverting 3-8 '876 . .
with Preset
Octal True 3-8 '825 .
Data 11825 A A
'29825 A A
9-Bit True 3-8 '823 . A
Data 11823 A A
'29823 . .
9-Bit 3-8 '824 .
Inverting ‘11824 A A
'20824 e A
10-Bit True 3-8 ‘821 . A
Data ‘11821 A 4
29821 . .
10-Bit 3-8 '822 .
Inverting 11822 . .
8-Bit Diagnostic '29818 .
Pipeline Register
16-Bit 3-8 16374 A .
Noninverting
16-Bit Inverting 3-S '16534 A A
18-Bit 3-8 16823 A A
Noninverting
18-Bit Inverting 3-8 16824 A A
20-Bit 3-8 '16821 A
Noninverting
20-Bit Inverting 3-S 16822 A A
NOTES:

e Product available in technology indicated
4 New Product planned in technology indicated
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FUNCTIONAL INDEX

FLIP-FLOPS/LATCHES (continued)

Latches
NO. OF TECHNOLOGY
DESCRIPTION | gpg | OUTPUT | TYPE g T As | F | HC | HCT | AC | ACT | BCT | ABT
Bistable 4-Bit '75 .
'375 B
D-Type Octal '996 .
Edge-Triggered
Inverting and
Noninverting
D-Type Octal 3s '990 .
Transparent
Readback Latch
True
9-Bit 3S '992 .
10-Bit 3s '994 O
D-Type Octal 38 '991 3
Transparent
Readback Latch
Inverting
9-Bit 3S '993 .
D-Type Octal 3s '666 °
Transparent with
Clear True
Outputs
D-Type Octal '667 .
Transparent with
Clear Inverting
Outputs
D-Type Octal 3-8 '373 . ] . . . . A
Transparent 11373 . .
True ‘573 . . . . . A A
16-Bit 3s 16373 A .
D-Type Octal 3-S '873 . ]
Dual 4-Bit 11873 . .
Transparent
True
NOTES:
e Product available in technology indicated
4 New Product planned in technology indicated
+p
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FUNCTIONAL INDEX

Latches (continued)

FLIP-FLOPS/LATCHES (continued)

NO. OF TECHNOLOGY
DESCRIPTION | gpg | OUTPUT | TYPE s T as HC | HCT | AC | ACT | BCT | ABT
D-Type Octal 3-S ‘533 ] . ° A
Transparent ‘11533 . .
Inverting '563 . . A
'580 °
16-Bit 3s 16533 A -
Dual 4-Bit Octal 3-8 '880 . .
Transparent
Inverting
2-Input Octal 3-8 '604 .
Multiplexed
Addressable Octal 2-S '259 .
Q '4724
D-Type 10-Bit 3-8 '841 . . A
True 11841 A L
Inputs '29841 ° A
9-Bit 3-8 '843 ° o A
‘11843 A 4
'29843 3 .
Octal 3-8 '845 . . A
‘11845 A A
'29845 . A
18-Bit 3s 16843 A s
20-Bit 3s 16841 A A
D-Type 10-Bit 3S 842 . P
Inverting 11842 A -
Inputs '20842 . A
9-Bit 3-8 '844 o .
'11844 A A
29844 e A
Octal 3-8 '846 o
‘11846 A A
'29846 . 0
18-Bit 3s '16844 A A
20-Bit 3s '16842 A A
NOTES:
® Product available in technology indicated
4 New Product planned in technology indicated
)
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FUNCTIONAL INDEX

REGISTERS
Shift Registers
NO. OF TECHNOLOGY
DESCRIPTION | gyg | OUTPUT | TYPE '—ig T as [ F | HC | HCT | AC | ACT | BCT | ABT
Parallel-In 4 '194 ° .
Parallel-Out ‘11194 ° A
Bidirection 8 '198
'299 ° 3 . A
11299 A A
'323 . . A
11323 A A
Parallel-In 4 '195 . °
Parallel-Out
Serial-In 8 ‘164 . 3
Parallel-Out
Parallel-In 8 '165 . .
Serial-Out '166 . .
Serial-In 8 3-8 '594 .
Parallel-Out '595 (]
with Output
Latches
Register Files
TECHNOLOGY
DESCRIPTION OUTPUT TYPE ALS AS F HC HCT AC ACT BCT ABT
Dual 16 Word x 3-8 '870 . ]
4 Bits 11870 A A
'871 [
NOTES:

@ Product available in technology indicated
4 New Product pianned in technology indicated
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FUNCTIONAL INDEX

COUNTERS
Synchronous Counters—Positive-Edge Triggered
PARALLEL TECHNOLOGY
DESCRIPTION LOAD TYPE ALS AS F HC HCT AC ACT BCT
4-Bit Sync 160 3 o . °
Decade ‘11160 [ A
162 o . °
‘11162 o A
560 [)
4-Bit Sync '168 . L
Decade Up/ 11168 A A
Down Async ‘190 ° A °
11190 A A
‘192 . A °
11192 A A
Sync '568 ° .
'11568 A A
4-Bit Sync 161 ° . . °
Binary 11161 A A
163 . . . .
11163 A A
'561 e
8-Bit Sync 11579 A A
Binary
4-Bit Binary Async 191 o A °
Up/Down 11191 A A
‘193 . A °
‘11193 A A
Sync 169 . . .
11169 A A
'569 . °
11569 A A
'8169 .
8-Bit Async CLR '867 . .
Up/Down 11867 4 A
Sync CLR '869 ° ]
11869 A A
Divide-by-10 Sync '4017 L]
Counter
NOTES:
e Product available in technology indicated
4 New Product planned in technology indicated
+p
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FUNCTIONAL INDEX

COUNTERS (continued)
Asynchronous Counters (Ripple Clock)—Negative-Edge Triggered
PARALLEL TECHNOLOGY
DESCRIPTION LOAD TYPE —als | As | F | HC | HCT | AC | AGT | BeT
Dual 4-Bit Decade None 390 .
Set-to-9 '490 .
Dual 4-Bit None '393 o
Binary
7-Bit Sync '4024 .
Binary
12-Bit Sync '4040 °
Binary
14-Bit Sync '4020 °
Binary '4060 .
'4061 .
8-Bit Binary Counters with Registers
PARALLEL TECHNOLOGY
DESCRIPTION LOAD TYPE ALsS | As | F | HC | HCT | AC | ACT | BCT
Parallel 3-State ‘690 .
Register ’ 11590 4 A
Outputs
Parallel 2-State 11592 A A
Register
Inputs
Parallel 1/0 3-State 11593 A A
NOTES:

@ Product available in technology indicated

4 New Product planned in technology indicated
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FUNCTIONAL INDEX

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS

Encoders/Data Selectors/Multiplexers

TECHNOLOGY
DESCRIPTION | OUTPUT | TYPE g T a5 [ F | HC | HCT | AC | ACT | BCT | ABT
Quad 2-to-1 '157 . . o .
11157 A A
'158 . . . .
11158 o A
'298 . .
3-8 '257 o . B .
'11257 o L4
'258 . [ ° .
‘11258 o o
Dual 4-to-1 '153 ° o ° .
11153 A A
3-S '253 3 . . .
11253 . L4
‘352 ° ° ° .
11352 A A
3-S '353 . . ° 3
‘11353 o °
Hex 2-to-1 3-8 '857 ° o
Universal
Multiplexer
8-to-1 151 . o . °
11151 . 4
3-8 '251 . . °
11251 o o
'354 °
16-to-1 11150 A A
3-8 '250 )
11250 A A
'850 ®
'851 °
Full BCD 147 (]
Cascadable '148
Octal
NOTES:
e Product available in technology indicated
A New Product planned in technology indicated
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FUNCTIONAL INDEX

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS (continued)
Decoders/Demultiplexers

TECHNOLOGY
DESCRIPTION OUTPUT TYPE ALS AS He HeT AC ACT BCT ABT
Dual 2-to-4 '239 3
11239 . A
139 . . .
‘11139 ') A
'155 °
oC '156 3
3-to-8 '138 ° o ° °
'11138 . °
3-to-8 '237 ° 3
‘238 [} .
‘11238 ° 3
3-to-8 with 131 o
Address '137 . ] .
Registers
4-t0-10 ‘42 °
BCD-to-Decimal
4-t0-16 '154 o
‘11154 A A
4-t0-16 with '4514 .
Address Latches ‘4515 .
Dual 2-to-4 for '2414 A
Battery Backed-
Up Memories
NOTES:
e Product available in technology indicated
A New Product planned in technology indicated
Shifters
TECHNOLOGY
DESCRIPTION | OUTPUT | TYPE g T 3 HC | HCT | AC | ACT | BCT | ABT
4-Bit Shifter 3-8 '350
%3
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FUNCTIONAL INDEX

COMPARATORS AND PARITY GENERATOR/CHECKERS

Comparators
DESCRIPTION TECHNOLOGY
INPUT | P=Q | P=G | P>Q | P50 | P<Q | OUTPUT | ENABLE | '''C [ALS | AS | F | HC | HCT | AC | ACT | BCT
4-Bit/ Yes Yes | No 2-S No '85 L]
8-Bit
20 kQ Yes No No No No oC Yes '518 .
Pull-up No Yes No No No 2-S Yes '520 o
11520 ° .
No Yes No No No oC Yes '522 .
No Yes No | Yes No 2-S No '682 [
Standard Yes No No No No oC Yes ‘5619 . .
No Yes No No No 2-S Yes ‘521 ° °
11521 . .
No Yes No | Yes No 2-S No '684 .
No Yes No No No 2-S Yes '688 . .
No Yes No No No oC Yes '689 °
Latched P No No Yes No | Yes 2-S Yes '885 .
Latched Yes No Yes No | Yes L Yes '866 B
PandQ
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FUNCTIONAL INDEX

COMPARATORS AND PARITY GENERATOR/CHECKERS

Address Comparators

OUTPUT LATCHED TECHNOLOGY
DESCRIPTION | pnagle | EwABLE | "¢ [ALs | AS | F | HC | HCT | AC | ACT | BCT
16-Bit to 4-Bit Yes '677 °
'11677 A A
Yes ‘11678 A A
12-Bit to 4-Bit Yes '679 . °
Yes '680 .
Parity Generators/Checkers
NO. OF TECHNOLOGY

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

Odd/Even 9 '280 . . . .

Generators/ ‘11280 . °

Checkers '286 [

‘11286 o o
Fuse-Programmable Comparators
TECHNOLOGY
DESCRIPTION OUTPUT TYPE ALS AS F HC HCT AC ACT BCT ABT

16-Bit Identity '526 °

Comparator

12-Bit Identity '528 °

Comparator

8-Bit Identity '527 °

Comparator and

4-Bit Comparator
NOTES:
o Product available in technology indicated
4 New Product planned in technology indicated
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FUNCTIONAL INDEX

Parallel Binary Adders

ARITHMETIC CIRCUITS AND FIFO MEMORIES

TECHNOLOGY
DESCRIPTION | OUTPUT | TYPE —eT s HC | HCT | AC | ACT | BCT | ABT
4-Bit '283 . °
Accumulators, Arithmetic Logic Units, Look-Ahead Carry Generators
TECHNOLOGY
DESCRIPTION OUTPUT | TYPE IS T As | F | HC | HCT | AC | ACT | BCT | ABT
4-Bit Arithmetic 181 [}
Logic Units: 11181 ) .
Function 381 [
Generators ‘881 .
’11881 A A
4-Bit Arithmetic '382 .
Logic Unit With
Ripple Carry
Look Ahead 32-Bit '882 o
Carry ‘11882 4 A
Generators
First-In First-Out Memories (FIFOs)
TECHNOLOGY
DESCRIPTION OUTPUT TYPE s S ALS AS F HC HCT AC ACT BCT
16 Words x 3-S 222 .
4 Bits 3-S '224 ]
3-8 '232 .
oc 227 3
ocC 228 [
16 Words x 3-8 '225 [
5 Bits 3-S 2298 .
3-S '233B ®
64 Words x 3-8 '236 .
4 Bits 3-8 '234 .
64 Words x 3-8 '235 .
5 Bits
64 Words x 3-S '2232A o
8 Bits
64 Words x 3-8 '2233A .
9 Bits
32 Words x 3-s 2238 L]
9 Bits
Bidirectional
1k Words x '7801 .
18 Bits '7802 A
1k Words x '2235 A
9 Bits
Bidirectional
NOTES:
o Product available in technology indicated
A New Product planned in technology indicated
i
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FUNCTIONAL INDEX

CLOCK DRIVER CIRCUITS
Clock Driver
TECHNOLOGY
DESCRIPTION TYPE ALS AS F HC HCT AC ACT BCT
Hex Inverting Clock '11204 .
Drivers/Buffers
Dual 1-to-4 Clock 11208 ° o
Drivers/Buffers
Triple 4-Input AND/NAND 11800 A A
Clock Drivers
Triple 4-Input OR/NOR 11802 A A
Clock Drivers
Octal Divide-by-2 '303 .
Clock Drivers
(6 Invert, 9 Noninvert)
Octal Divide-by-2 '305 °
Clock Drivers (8 Noninvert)
Octal Divide-by-2 '304 A
Clock Drivers
(4 Invert, 4 Noninvert)
NOTES:
e Product available in technology indicated
4 New Product planned in technology indicated
ECL TRANSLATORS
ECL-to-TTL or TTL-to-ECL Translators
DESCRIPTION LEVEL TRANSLATION OUTPUT TYPE AVAILABILITY
Octal Bus Driver ECL-to-TTL oC 10KHT5538 .
Inverting 100KT5538 .
3s8 10KHT5540 o
100KT5540 °
TTL-to-ECL OE 10KHT5542 °
100KT5542 3
Octal Bus Driver ECL-to-TTL ocC 10KHT5539 .
Noninverting 100KT5539 .
3s 10KHT5541 °
100KT5541 .
TTL-to-ECL OE 10KHT5543 °
100KT5543 .
Octal Bus Transceiver ECL-to-TTL OE/38 10KHT5563 A
Inverting TTL-to-ECL 100KT5563 A
10KHT5562 A
100KT5562 A
Octal Bus Transceiver ECL-to-TTL OE/3S 10KHT5564 A
Noninverting TTL-to-ECL 100KT5564 A
10KHT5565 A
100KT5565 A
+p
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FUNCTIONAL INDEX

ECL TRANSLATORS (continued)

ECL-to-TTL or TTL-to-ECL Translators (continued)

DESCRIPTION LEVEL TRANSLATION OUTPUT TYPE AVAILABILITY
Octal D-Type Latch ECL-to-TTL 3s 10KHT5575
Inverting 100KT5575
TTL-to-ECL OE 10KHT5579
100KT5579
Octal D-Type Latch ECL-to-TTL 3S 10KHT5573
True 100KT5573
TTL-to-ECL OE 10KHT5577
100KT5577
Octal D-type Flip-Flop ECL-to-TTL 3s 10KHT5576
Inverting 100KT5576
TTL-to-ECL OE 10KHT5580
100KT5580
Octal D-Type Flip-Flop ECL-to-TTL 3s 10KHT5574
True 100KT5574
TTL-to-ECL OE 10KHT5578
100KT5578
Octal Registered ECL-to-TTL OE/3S 10KHT5591
Transceiver Inverting 100KT5591
10KHT5593
100KT5593
10KHT5648
100KT5648
Octal Registered ECL-to-TTL OE/3S 10KHT5590
Transceiver Noninverting 100KT5590
10KHT5592
100KT5592
10KHT5646
100KT5646

AR S R R AR AR A AR RIS SN N JR AR d N 2 4

NOTES:
e Product available in technology indicated
4 New Product planned in technology indicated
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DEVICE PIN-OUTS

'AC11000, 'ACT11000
QUADRUPLE 2-INPUT
POSITIVE-NAND GATES

EPIC™ ACL PINOUTS

'AC11002, 'ACT11002
QUADRUPLE 2-INPUT
POSITIVE-NOR GATES

'AC11004, 'ACT11004
HEX INVERTERS

(TOP VIEW)
(TOP VIEW) (TOP VIEW)
i Usis i
1Yz 1s[d2A 12
2vy[s 14[]28 2v[3
GND[Ja  13]Vee GND[]4
GND[s 12[]Vee GND[]s
3vy[Js n[d3A 3v%s
ay[]>» 10[d38 avy[
4B[]s  ofl4A 4B[]s

'AC11008, 'ACT11008

'AC11010, 'ACT11010

'AC11011, 'ACT11011

QUADRUPLE 2-INPUT TRIPLE 3-INPUT TRIPLE 3-INPUT
POSITIVE-AND GATES POSITIVE-NAND GATES POSITIVE-AND GATES
(TOP VIEW) (TOP VIEW) (TOP VIEW)
1A U] 18 ia Uss[D18 1A Use[]18
w2z sfJ2A 1wz s[J1C vz sJ1c
2Y[Js 1a[)28 2y s 1ad2A 2y [z a[d2A
GND[Js  130Vee eNo s 13[dvee eNo [Js  13[dvee
GND[}s 12[0Vce GND s 12[dVee GND [Js 12[dVee
3vyJs 1[13A 3y[(Je n[J28 3yQse n1[d28
av[]7 10{138 3cz w[d2c 3c[r 1o[J2c
4B[]s o[ ]4A 38 (s 9[]3A 3B (s o[]3A

'AC11013, 'ACT11013

'AC11014, 'ACT11014

'AC11020, 'ACT11020

DUAL 4-INPUT GATES HEX INVERTERS DUAL 4-INPUT
(TOP VIEW) (TOP VIEW) POSITIVE-NAND GATES
(TOP VIEW)
1wy
g 1A 1By UNe
2y [J2 24
1A[2  13J1C
3y s 3A
GND EA NC 1YE3 12:]1D
GND [Js vee GND[a  n1[]Vee
GND s Vee 2Y[s  10f]2A
Gno 7 NC 20[Je  s[J28
4Y 8 4A 2C E 7 s[JNC
sY [Jo 5A
6Y [j 10 6A

Exas W
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DEVICE PIN-OUTS

EPIC™ ACL PINOUTS (continued)

"AC11021, 'ACT11021 'AC11027, 'ACT11027 "AC11030, 'ACT11030
DUAL 4-INPUT TRIPLE 3-INPUT 8-INPUT POSITIVE-NAND GATES
POSITIVE-AND GATES POSITIVE-NOR GATES (TOP VIEW)
(TOP VIEW) (TOP VIEW)
cr Yo
1801 Una[Inc 1Ay Uss[J18 B2 113fE
1A[Q2 ‘3%“3 1sz 15[]1C alls 120F
1Y[fs  12fJ10 2v[s  1a[J2a GND [Ja 11%Vcc
GND[a  11fdvee eNo[fs  13[0vee vEs 10[] NC
2v[ds  10[]2A ano[s  12[0vee nee oG
20[Js  ofJ28 ay[Je  11{J28 ned?  eH
2c[]7__ s[Inc acr 10fd2c
38(]s _ 9[13a
'AC11032, 'ACT11032 'AC11034, 'ACT11034 ’AC11051, 'ACT11051
QUADRUPLE 2-INPUT HEX NONINVERTERS DUAL 2-INPUT AND-OR GATE
POSITIVE-OR GATES (TOP VIEW) (TOP VIEW)
(TOP VIEW)
v 1A 1 YieJic
14 Uss[D18 2v ]2 2A 1]z 3010
vz 1s[]2a 3y (s 38 wls [
2v[s P28 GND [Ja NC eno[]e  1[lvee
GND[]4 130 vee GND s vce 2v[Qs  wof]1F
GND[]s 1i’gVCC GND [Je vee 20[s  of]2a
av(Je 1[d3a GND [7 NC 27 s[]28
av[d? 138 4y []s 4A
4[]8 9[]aa 5Y o SA
6Y (o B6A
'AC11064, 'ACT11064 'AC11074, 'ACT11074 "AC11086, ’ACT11086
QUAD 4-2-3-2-INPUT AND-OR GATE DUAL D-TYPE POSITIVE-EDGE QUAD 2-INPUT EXCLUSIVE-OR GATE
(TOP VIEW) TRIGGERED FLIP-FLOPS WITH (TOP VIEW)
CLEAR AND PRESET
cr Yo (TOP VIEW) e U1s]1B
EE: :z%::' 17RE [Jv T4l 1cLk Y[z 1sf]2A
122 3J10 2Y[] 3 14]] 2B
GND [+ nldvee 1afs 2[R GND[J4+ 18] Ve
v(s 1ofde GNo[Js  11[0vcee GND[]5  12]] Vee
KOs oI 2a(]s o] 2CiR avyfe  1faA
Ny sl ZQEG o] 20 av[lz  10]}38B
2PRE[]7  s[J2cLk 48[} s of] 4A
3
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DEVICE PIN-OUTS

'‘AC11109, 'ACT11109
DUAL J-K
POSITIVE-EDGE-TRIGGERED

FLIP-FLOPS WITH CLEAR AND PRESET

(TOP VIEW)
1PRe [ Us[] 1cik
md2 501K
mas 1ad1
GND [a  13{J 1CIR
20 ES 12[] vee
2 n % 2CIR
2PRE E7 0[] 24
2cik (s o[J 2k

'AC11138, 'ACT11138

EPIC™ ACL PINOUTS (continued)

'AC11112, 'ACT11112
DUAL J-K NEGATIVE
EDGE-TRIGGERED FLIP-FLOPS
WITH CLEAR AND PRESET

(TOP VIEW)

'AC11139, 'ACT11139

'AC11132, 'ACT11132

QUADRUPLE 2-INPUT
POSITIVE-NAND SCHMITT TRIGGERS
(TOP VIEW)
1A [0 Uss[J 18
w2z s{d2A
2y s 1a[] 28
6N [Je  13[d vee
GNo [Os  12[d vee
3y[e nf{d3A
4y 07 ] 3B
4B [1s o[] 4A

’AC11150, "ACT11150

3-LINE TO 8-LINE DUAL 2-LINE TO 4-LINE 1-OF-16 DATA
DECODERS/DEMULTIPLEXERS DECODERS/DEMULTIPLEXERS GENERATOR/MULTIPLEXERS
(TOP VIEW) (TOP VIEW) (TOP VIEW)
v1 (v Thell Yo 11 7 Tel] 1v0 Ea[]r YasJEs
v2[J2 s A w22 s[J1A e3[J2  23[Jee6
v3(s a[d8 1w3[]s 1] 18 e2[s  22[Je7
GNo[Ja  3{dcC GND [Js  13[] 1G E1[]sa  21[JEs
Ya(Js 120 Vce 2v0 [s ugvcc E0O[]s  20[]E9
vs(Je nJaG 2v1 Qe n[J 2G GND[]s  19[]E10
Y6 [z 10{] G2A 2v2[7  10d 2A w7 18[dvee
Y7 L8 9| ] G2B 2y3 []s 9| ] 2B A 17 % E11
B[]e 16| JE12
c E 10 15[]E13
p[n  1s[JE14
G2z 13[JE15
*AC11151, 'ACT11151 "AC11153, ‘ACT11153 'AC11154, 'ACT11154
1 OF 8 DATA DUAL 4-LINE TO 1-LINE DATA 4-TO-16 LINE
SELECTORS/MULTIPLEXERS SELECTORS/MULTIPLEXERS DECODER/DEMULTIPLEXER
(TOP VIEW) (TOP VIEW) (TOP VIEW)
DEE1 A [T Tl 1c0 4 U24:|3
G2 B[z s 1c1 sz 23[]2
v s 1wz e 6]z 22[]1
GND {4 GND s 13f] 1c3 700+ 2100
w s 2y s 12[d vee 8[]s 20[]Gt
A [Je 160 1] 2c0 oND[]s  19[]Gz
B[ 2G 07 0[] 2C1 a7z 18[dvge
c s 2¢3 (s 9[] 2c2 10 []s 1700 A
1 E 9 16[1B
12010 1s[]c
1301 14[Jo
142 13015
%
TeExas
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DEVICE PIN-OUTS

'AC11157, 'ACT11157
QUADRUPLE 1 OF 2
DATA SELECTORS/MULTIPLEXERS

(TOP VIEW)
A [ U20[]1A
1y 2 19[]18
2y 3 18] 2A
GND []4 17]] 28
GND (s 16[] vce
GND [J6  15[] vce
GND []7 14[] 3A
3v[s 13[J3B
avy[Js  12[]4A
G[o nJaB

'AC11161, 'ACT11161
SYNCHRONOUS 4-BIT
BINARY COUNTERS

(TOP VIEW)
rcof] 4 Y 20]] CIR
aallz  seflok
Qglls 18]l A
GND] 4 17{1 B
eNDfls  18fl Voo
GND[] 6 15]] Voo
GND [} 7 1flc
Qclls 13{]D
aplle  12lENnP
LOAD[ 10 1fJENT

'AC11168, 'ACT11168

EPIC™ ACL PINOUTS (continued)

'AC11158, 'ACT11158
QUADRUPLE 1 OF 2 DATA
SELECTORS/MULTIPLEXERS
(TOP VIEW)

1
2
3
4
5
6
7
8
9

=
o

'AC11162, 'ACT11162
SYNCHRONOUS 4-BIT
DECADE COUNTERS

(TOP VIEW)

WO N UL WA -

'AC11169, 'ACT11169

"AC11160, ‘ACT11160

SYNCHRONOUS 4-BIT

DECADE COUNTERS
(TOP VIEW)

W N E WA -

,_
o
>
O
)

'AC11163, 'ACT11163
SYNCHRONOUS 4-BIT
. BINARY COUNTERS

(TOP VIEW)

'AC11174, 'ACT11174

SYNCHRONOUS 4-BIT UP/DOWN SYNCHRONOUS 4-BIT UP/DOWN HEX D-TYPE
DECADE COUNTERS BINARY COUNTERS FLIP-FLOPS WITH CLEAR
(TOP VIEW) (TOP VIEW) (TOP VIEW)
Rco [ u/b Rco [ u/B 1af}+ Uzo CLR
aa [z CLK aa (- CLK 22 1fJ1D
ag O A ag O3 A saffs  sfl2D
GND (s B GND [Ja B GND[l4  17[JaD
GND (s vee GND (5 vee GND[]s  1sf] Vo
GND [Js vee GND (e Vee GND{] 6 15[ Ve
GND [7 c GND 7 c GND]7  14fJ4D
ac s D ac [Js D safls  13flsD
Qp Eg ENP _0p [ ENP safle 126D
LOAD ([0 ENT LOAD [ ENT eafl10  1nflck
i
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DEVICE PIN-OUTS

'AC11175, 'ACT11175
QUADRUPLE D-TYPE

FLIP-FLOPS WITH CLEAR
(TOP VIEW)
101 Uzo 1Q
20f]2  19fJCIR
2Gfls 1D
GND[] 4 171 2D
GNDE 5 18f] Voo
aNDfle 15[l Voo
GND[] 7 14[] 3D
safls  13[J4D
safle 12flok
40 nf4q

'AC11191, 'ACT11191
SYNCHRONOUS 4-BIT UP/DOWN
BINARY COUNTERS

EPIC™ ACL PINOUTS (continued)

'AC11181, ‘ACT11181 'AC11190, 'ACT11190
ARITHMETIC LOGIC UNITS/ SYNCHRONOUS 4-BIT UP/DOWN
FUNCTION GENERATORS DECADE COUNTERS
(TOP VIEW) (TOP VIEW)

RCO(] 1
aall2 ] CLK
Qgl] s ] A
GND[] 4 18
GND[} 5 IR
GND[} 6 IR
GND[} 7 1k
Qcl s ] D
apfll e ] CTEN
MAX/MIN [] LOAD

'AC11192, 'ACT11192 'AC11193, 'ACT11193
SYNCHRONOUS 4-BIT UP/DOWN DECADE SYNCHRONOUS 4-BIT UP/DOWN BINARY
COUNTERS (DUAL CLOCK WITH CLEAR) COUNTERS (DUAL CLOCK WITH CLEAR)

(TOP VIEW) (TOP VIEW) (TOP VIEW)
ACO [ 1 D/U ; !
Qall 2 CLK 3 2
Qs]s A 4 3
GND[] 4 B 5 4
GND[] 5 Vee 6 5
anD{l 6 Vee 7 :
GND[] 7 c : 8
aclls D 10 9
Qplle CTEN 10
MAX/MIN [] 10 LOAD
'AC11194, 'ACT11194 ‘AC11208, 'ACT11208 '‘AC11238, 'ACT11238
4-BIT BIDIRECTIONAL UNIVERSAL DUAL 1-TO-4 CLOCK DRIVER 3-LINE TO 8-LINE
SHIFT REGISTERS (TOP VIEW) DECODERS/DEMULTIPLEXERS
(TOP VIEW) (TOP VIEW)
1z [+ 1Y1
SRSER] 1 U 20[] S0 1v3 []2 1A vi}r Uie[ vo
aallz 1efi st 1va s 1G1 va[l2  aspJA
aglls  18fla GND []4 1G2 Y33 “’%B
GND [} 4 17[1B GND [s Ve ano(Js  130c
GNDfls 16l Ve GND [ Voo va E s 12Pvce
GND[ 6 15 ] Vee GND 7 2A Y5 J6 1 ] 91
GND[]7 1uflcC ov1 EB 2G1 v6[]7  10[]G2A
Qcfls  1s[ID 2v2 [o 2G2 Y7L ellG28
aplle 12[] CLR ova 10 ova
sLsER[f10  nflck
%3
EXAS
INSTRUMENTS
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DEVICE PIN-OUTS

EPIC™ ACL PINOUTS (continued)

'AC11239, 'ACT11239 'AC11240, 'ACT11240 'AC11241, ‘ACT11241
DUAL 2-LINE TO 4-LINE OCTAL BUFFERS AND LINE DRIVERS OCTAL BUFFERS AND LINE DRIVERS
DECODERS/DEMULTIPLEXERS WITH 3-STATE OUTPUTS WITH 3-STATE OUTPUTS
(TOP VIEW) (TOP VIEW) (TOP VIEW)
pof] 1 ~ 16]] D1
G[]2 15[] D2
Y[ls  14fjD3
GND[] 4 13[] D4
W[l s 12[] Vee
Afle 1[jps
B[] 7 10f] D6
clls of} D7
'AC11244, 'ACT11244 'AC11245, 'ACT11245 'AC11250, 'ACT11250
OCTAL BUFFERS AND LINE DRIVERS OCTAL BUS TRANSCEIVERS WITH 1-OF-16 DATA
WITH 3-STATE OUTPUTS 3-STATE OUTPUTS GENERATOR/MULTIPLEXER
(TOP VIEW) (TOP VIEW) (TOP VIEW)
4t Y24]e5
E3[]2 23[1E6
E2[]3  22[]E7
E1[]4 21[]€8
eo[]s 20[ 1 E9
GND []e 19[]E10
W[l 18[] Ve
p[Js 7] En
c[]e 161 E12
B[Jio  1s[JE13
Alfr 14 a E14
Gz  3[JE1s
'AC11251, 'ACT11261 'AC11253, 'ACT11253 'AC11257, 'ACT11257
1 OF 8 DATA SELECTORS/ DUAL 4-LINE TO 1-LINE DATA QUADRUPLE 1 OF 2 DATA
MULTIPLEXERS WITH 3-STATE OUTPUTS SELECTORS/MULTIPLEXERS SELECTORS/MULTIPLEXERS WITH
(TOP VIEW) WITH 3-STATE OUTPUTS 3-STATE OUTPUTS
= (TOP VIEW) (TOP VIEW)
DE[ 1 16}] D1 Al 10 YIS
G[] 2 15{] D2 a2 101 1v 02
Y[l s 14]] D3 1v s 1c2 2v 3
GNDI] 4 13[] D4 ono e 1c3 GND [Ja
W[l s 12] Voo 2v s vee Gno (s
Afl s 11[] D5 16 e 20 GND (e
B[} 7 10{] D6 PYal; 201 GNo [
clls  ofjo? 2c3(s 2c2 izE:
G(
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DEVICE PIN-OUTS

'AC11258, 'ACT11258
QUADRUPLE 1 OF 2 DATA
SELECTORS/MULTIPLEXERS WITH
3-STATE OUTPUTS

(TOP VIEW)

as [
1v [
2y
GND (]
GND [
GND [
GND [

O 0N D WA -

o]
P
]

'AC11280, 'ACT11280

9-BIT PARITY
GENERATORS/CHECKERS
(TOP VIEW)
s Uia[]c
Al]2  300o
rooo[ds 12[JE
GND E 4 1" j Vee
Leven(]s 1o[JF
Nc e o[lG
107 8[JH

'AC11323, 'ACT11323
8-BIT UNIVERSAL SHIFT/STORAGE
REGISTERS WITH 3-STATE OUTPUTS

(TOP VIEW)

EPIC™ ACL PINOUTS (continued)

'AC11269, 'ACT11269
8-BIT BIDIRECTIONAL
BINARY COUNTER

(TOP VIEW)

CLK

'AC11286, 'ACT11286
9-BIT PARITY GENERATORS/
CHECKERS WITH BUS DRIVER
PARITY 1/0 PORT

(TOP VIEW)

B[l Uia
A
PARITY /O[]

GND cC
PARITY ERROR

XM ]
10

OM<mMOO

NO U A WN

s[]H

'AC11352, 'ACT11352
DUAL 4-LINE TO 1-LINE DATA

SELECTORS/MULTIPLEXERS
(TOP VIEW)

A v Ussld 1c0

B 2 5] 1C1

1v Qs 1a[d1c2
GND [Ja 13f] 1C3
2y [0s 120 vec
16 e 11 2¢O
2G [0 0[] 2C1
2c3 (s 9f] 2c2

'AC11273, 'ACT11273
OCTAL D-TYPE FLIP-FLOP

(TOP VIEW)
1o Yas[Jorr
20z 23010
3]s 22020
4[]+ 21[J30
GND[]5  20[]4D
GND[Js 19T vee
G6ND[]7  18[JV¢e
GND [8 17]] 5D
5Q []e 16[]6D
eQ[fio  15[]7D
7o 14[]8D
8Q[iz2  13[jcLk

'AC11299, 'ACT11299
8-BIT UNIVERSAL SHIFT/STORAGE
REGISTERS WITH 3-STATE OUTPUTS

(TOP VIEW)

'AC11353, 'ACT11353
DUAL 1 OF 4 DATA SELECTORS/

MULTIPLEXERS WITH 3-STATE OUTPUTS

(TOP VIEW)

1C0
1C1

1C2
1C3
vce
2C0
2¢1

2c2
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DEVICE PIN-OUTS

EPIC™ ACL PINOUTS (continued)

'AC11373, 'ACT11373 "AC11374, 'ACT11374 'AC11377, 'ACT11377
OCTAL D-TYPE TRANSPARENT LATCHES OCTAL D-TYPE EDGE-TRIGGERED OCTAL D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS FLIP-FLOPS (TOP VIEW)
(TOP VIEW) (TOP VIEW)
1 ] CLKEN
2 ] 1D
3 ] 2D
4 ] 3D
5 ] 4D
6 ] Vee
7 1Vec
8 ] 5D
9 ] 6D
] 7D
8D
B CLK
'AC11378, 'ACT11378 'AC11379, '